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Abstract 

A new Thurstonian rating scale model uses a variable decision rule (VDR) that 

incorporates three previously formulated, distinct decision rules.  The model includes 

probabilities for choosing each rule, along with Gaussian representation and criterion 

densities. Numerical optimisation techniques were validated through demonstrating that the 

model fits simulated data tightly. For simulations with 400 trials per stimulus (tps), useful 

information emerged about the generating parameters.  However, larger experiments (e.g. 

4000 tps) proved desirable for better recovery of generating parameters and to support 

trustworthy choices between competing models by the Akaike Information Criterion. In 

reanalyses of experiments by others, the VDR model explained most of the data better than 

did classical signal detection theory models. 

 

Key words: rating scale model; variable decision rule; model choice; Romberg integration.
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     Imagine conducting a rating scale experiment with N stimuli that vary on some property. 

You present the subject with a single randomly selected stimulus Sh on each trial. The 

subject rates it on a scale isomorphic with the integers 1, …, M. Typically, each Sh occurs 

on multiple trials. The resulting data form an N by M matrix N where cell (h,i) gives the 

conditional number of trials (R= | )hn i S on which stimulus Sh  evoked response Ri. 

The standard Thurstonian model for a rating experiment asserts that the momentary 

representations sht of each stimulus Sh across trials t form a Gaussian density on a unidimensional 

psychological continuum . In the model, the subject also has M-1 criteria Ci that divide ν into M 

regions, and the rating given to a sht depends on which region of the continuum it occupies.  

Criterion positions vary randomly across trials, independently of the representations and of each 

other. Each Ci generates a Gaussian density of positions on ν.  

As a result of these assumptions, on any trial t the observer has a representation st and M-1 

ordered criterion samples cit, i = 1 … M-1 that partition ν. The representation and criterion samples 

are the only basis of the observer's decision; notably, the observer does not know which Sh  gave 

rise to st. To arrive at a response, the observer must apply some decision rule to these momentary 

subjective events. The rule depends on the relationship between st and the cit. 

The long accepted mathematical form for this model, the Law of Categorical Judgment 

(Torgerson, 1958; Wickelgren, 1968; McNicol, 1972) proved to be wrong. Rosner and Kochanski 

(2009) demonstrated that the equation could produce negative conditional response probabilities 

(R= | )hp i S when criteria had nonzero variances and varied independently. Those authors 

presented a new equation, the Law of Categorical Judgment (Corrected) that mended the fault. 

Reversing the original order of their first two integrations gives this equivalent and 

computationally more tractable form:  
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where  is a Gaussian density. 

Equation 1 rests on a particular decision rule, designated Rule 1. Under it, the observer 

computes the M-1 momentary differences (ckt - st) between the representation st and each criterion 

sample ckt. If  (ckt - st) is the smallest positive difference, the observer makes response K; if all 

differences are negative, the default response is M. (L.L. Thurstone offered this rule in his lectures 

on psychophysics in 1947, which one of us attended.) 

Klauer and Kellen (2010) then pointed out that Rule 1 is not the only possibility. Moreover, 

they showed that different decision rules can have observably different consequences.  For 

instance, they demonstrated that Rule 1 biases responses towards high values. To do this, they 

considered a rating experiment where the parameters are symmetric: representation and criterion 

means are evenly spaced; the middle criterion mean coincides with the middle representation 

mean; and all variances are equal. Under these symmetric assumptions, one might expect cells 

(i+k, j+l) and (N-k, M-l) in the data matrix N to contain equal entries. Klauer and Kellen 

established that Rule 1 instead produces asymmetric results even though the underlying parameters 

are symmetric. 

This observation spurred Klauer and Kellen (2010) to offer a second decision rule that 

generates the opposite asymmetry.  Under their Rule 2, the observer computes the M-1 momentary 

differences (st - cit). If  (st - citk) is the smallest positive difference, the observer makes response 

(K+1). If all differences are negative, the default response is 1. Rule 2 biases responses towards 

low values. Its equation is 
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Klauer and Kellen (2010) then proposed another rule, Rule 3, based on the absolute 

differences |st - cit|. This rule yields symmetric results when the underlying parameters are 

symmetric. The equation for Rule 3 has three parts: 
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(The authors gave a computationally more complicated version of part c.) 

The heart of Klauer and Kellen’s (2010) analysis is that opposite asymmetries occur under 

Rules 1 and 2 while no asymmetries arise under Rule 3. The authors urged experimenters using the 

rating scale method to “check their major conclusions for robustness under different choices of 

decision rule”. 

Cabrera, Liu, and Dosher (2015) used the three decision rules separately in modelling a 

multipass category rating (MCR) detection experiment. They generated pseudo-data with their 

model, using one choice of rule. Then they fitted the model using that rule or a different one. The 

best fits occurred when the generating and fitted rules coincided. Cabrera et al. also found that 

their model using Rule 1 gave the best fit to MCR visual detection data that they collected. 

Klauer and Kellen (2010) pointed out, however, that observers could adopt probabilistic 

mixtures of decision rules when criteria can change ordinal positions. Therefore, an infinite 

number of decision procedures are available. But how then can experimenters check their 
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conclusions for robustness, given this universe of possible decision procedures? Carbrera et al. 

(2015) were aware of this question and promised to deal with it in the future. 

We now provide a straightforward, systematic answer to the question. Equations 1, 2, and 3 

must be fitted to data by numerical optimisation. Since Klauer and Kellen's (2010) multiple 

decision procedures are probabilistic mixtures of rules 1, 2, and 3, we simply include those 

probabilities as mew parameters in our numerical optimisation.  

The observer chooses probabilistically between Rules 1, 2, and 3 on each trial, and the 

probabilities of selecting the rules are parameters of our new model. They are optimised 

numerically, along with the parameters of the Gaussian representation and criterion densities. This 

variable decision rule (VDR) model naturally handles data generated by Rules 1, 2, or 3 

individually or in any probabilistic combination. We believe this approach covers all reasonable 

decision procedures built directly on top of independent normal criterion densities. 

After firstly specifying the VDR model, we secondly report tests on pseudo-data generated 

by a variety of models with different decision conditions. The tests examine the full VDR model, 

restricted versions of it, and special cases with zero criterion variance or zero signal variance. The 

Akaike information criterion (corrected) (cf. Burnham & Anderson, 2004) is used to select the best 

model where required. Thirdly and finally, we apply our VDR model to a pair of published 

experiments. 

Variable decision rule (VDR) model 

The VDR rating scale model assumes the usual independent Gaussian densities for the N 

stimulus representations and the M-1 criteria. Each density has its own mean and standard 

deviation. These parameters are subject to certain conditions: the representation means must 

always be in ascending order, as must the criterion means.  

We now introduce three new parameters, pR1, pR2, and pR3. These pRk are the probabilities 

that across trials the observer chooses Rules 1, 2, or 3, respectively. They are optimised along with 
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the representation and criterion density parameters. Like any other parameter in the VDR model, 

each pRk can be unconstrained or constrained, subject however to two conditions. First, each pRk 

must lie in the closed interval [0,1]. Second, the three probabilities must always add to unity. 

Therefore, at most two probabilities can be independently adjusted. Computationally, a matrix Pk 

of conditional probabilities p(R = i  Sh) is obtained for each rule, given a set of signal and criterion 

density parameters. Each Pk is multiplied by rule probability pRk. Then a final conditional 

probability matrix P results from = *k k

k

pP P . 

The general VDR model uses a probabilistic mixture of all three decision rules, represented 

as a set DR={1, 2, 3} where pRk > 0 for k  DR.  There are six restricted classes of VDR models. In 

three dual-rule models, one pRk is zero so that Rule k is not used. The set DR contains only two 

members, e.g., DR={1, 3} where Rule 2 never applies. Finally, in each of the three single-rule 

models, one pRk is unity and the other two are zero. The rule set becomes DR={k}. This gives a 

total of seven classes of VDR models. 

A data matrix has N(M-1) degrees of freedom. The VDR model requires estimating  

U = [2N + 2(M-1) + k] parameters, where 0  k  2 is the number of free rule probabilities. To be 

able to solve the equations, we must have more equations (i.e. elements of the data matrix) than 

model parameters. Thus, a necessary condition for fitting a VDR model is N(M-1) > U. To solve 

these equations, one's experiment needs at least N ≥ 3 and M ≥ 4, and it must not be too close to 

(M, N) = (0, 0). 

In the VDR model, we make no assumptions about representation and criterion 

variances. Each variance can have a different value. Accordingly, we do not pay particular 

attention to constrained forms of the model where representation or the criterion variances are 

nonzero but are forced to be equal. 

Given a set of parameters for the representation and criterion densities, suppose we set 

pR1 = pR2 = .5 and compute P(1,2). The distribution of nonzero entries along each row of P(1,2)  
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should be symmetric, allowing for end-effects. Then P(1,2) might be virtually indistinguishable 

from the P(3) computed from the same set of parameters but with Rule 3 alone (pR3=1.0). 

Corresponding entries in cell (i, j) in the two matrices might always be close. This might make 

Rule 3 practically redundant, even though Equation 3 clearly cannot be derived as one-half the 

sum of Equations 1 and 2. 

To test this argument, we drew up 10 sets of parameters for five representation densities and 

nine criterion densities. We combined each set of parameters  with (pR1 = pR2 = .5) or (pR3 = 1.0) 

and computed 10 pairs of 5×10 matrices P((1,2), ) and  P((3), ).  Within each pair, we examined 

corresponding row densities of nonzero conditional probabilities. 

The corresponding row densities were roughly similar but displayed some differences. In 

about one-fifth of the pairs, the maxima occurred at different places. In another fifth, the maxima 

coincided but differed by .04 or more, flattening one member of the pair. We conclude that the 

decision procedure (pR1 = pR2 = .5) does not computationally duplicate the procedure (pR3 = 1.0). 

Therefore, we retained Rule 3 in our model. Nevertheless, the small size of the differences will 

make it hard for the model to distinguish (pR1 = pR2 = .5) from Rule 3 alone, as against, say, 

distinguishing Rule 1 from Rule 2. 

Special cases. The signal detection theory (SDT) rating scale model has no criterion 

variance whatsoever (cf McNicol, 1972). Under both the SDT equal-variance (SDT-EV) and 

the SDT unequal-variance (SDT-UV) forms of the model, the product terms in Equations 1, 

2, and 3 are always unity. Both forms are special cases of the VDR model where each of the 

three decision rules gives the same result. Only a single decision rule is needed; we compute 

with Rule 1 and use standard routines for obtaining Gaussian tail probabilities. 

 Another special case of the VDR model has zero representation variance. Each 

representation density is a Dirac pulse. This is the Complementary Signal Detection Theory 

(CSDT) model (Rosner & Kochanski. 2010). It includes the three rule probabilities as parameters. 
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The outer integral in Equations 1 through 3 simply drops away; otherwise, the computations are 

the same as for the VDR model. The CSDT model can adopt one-rule, two-rule, or three-rule 

forms. Finally, parallel to SDT, it comes in two forms: equal criterion variances (CSDT-EV) and 

unequal criterion variances (CSDT-UV). Both forms are investigated here. 

Procedures 

We next turn to systematic tests of the general VDR model on simulated rating data. 

Initially, 10 matrices of pseudo-data were generated under each of the seven classes of VDR 

models. Let DRG be the set of generating decision rules and DRF the set of fitted rules. We 

then fitted the general VDR model (DRF={1,2,3}) and a model of the same class (DRF= DRG) 

to each VDR-generated matrix. We examined both the reproducibility and the goodness of 

each fit. The goodness of fit showed to what extent the recovered parameters matched those 

underlying the pseudo-data. Then we identified the better of the two fits to each pseudo-data 

matrix. 

Simulations. Each simulation operated on a trial-to-trial basis under a given model. 

Input to the simulation program1 includes: the number of stimuli (N); the number of 

responses (M); the trials per stimulus (tps); the desired number (nsim) of pseudo-data 

matrices; the selected decision rules; and an initial set of generating parameters. The latter 

comprise means and standard deviations for N Gaussian representation densities and M-1 

Gaussian criterion densities along with three generating probabilities pRkG (k=1,2,3) for the 

decision rules.  

On each trial t, a value sh is randomly selected from generating representation density h.  

A value cj is randomly chosen from each generating criterion density. If p1G is nonzero, Rule 

1 is applied to the differences between sh and the cj values, to yield a response i. The 

appropriate cell is incremented in the frequency matrix N1G for Rule 1. This routine continues 

until each stimulus has appeared on tps trials. If pR1G is zero, no trials are simulated nor is 
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N1G computed. The same routine is executed for Rule 2 and then for Rule 3, producing 

frequency matrices N2G and N3G, respectively. Finally, the result of 
G G*k k

k

p N  is rounded 

cell-wise to yield a generated pseudo-data matrix NG. 

If nsim > 1, the program probabilistically produces a new set of generating parameter 

values from the last set. It sorts the new representation and criterion means into ascending 

order and makes all variances positive. The new generating rule probabilities p1G,  p2G, and 

p3G are made positive and normalised to a unit sum. Then the program produces a new 

pseudo-data matrix. This procedure repeats until nsim simulations have been executed. 

Optimisation. For each pseudo-data matrix, we used Bootstrap Markov chain Monte 

Carlo (BMCMC) (Kochanski and Rosner, n.d.) to find the best fitting values for the Gaussian 

density parameters and for the rule probabilities pkF. The procedure maximizes the posterior 

log likelihood log(L)F of the fit. The optimised values of the rule probabilities pRkF reveal the 

most plausible decision process underlying the given pseudo-data matrix.  

The BMCMC process is iterative, and each optimisation step yields a set of candidate 

parameters specifying Gaussian representation and criterion densities and the rule 

probabilities. The parameters are subjected to the same constraints used in the simulations 

(see above). Then for each nonzero pkG the optimisation program selects the corresponding 

Equation 1, 2, or 3 and obtains a probability matrix PRkG from the candidate parameters. A 

final probability matrix PG results from R G R G*k k

k

p P . The program takes PG and computes 

the posterior log likelihood log(L)F that the candidate parameters could have produced the 

pseudo-data matrix NG. The simulation program follows the same path to get the prior log 

likelihood log(L)G for each pseudo-data matrix, given the generating parameters. A good fit 

to a pseudo-data matrix here must yield a log(L)F close to the log(L)G computed by the 

simulation program.  
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In any fit of a given model, its Rule(s) form a set DRF. As well as fits with the general 

VDR model (DRF={1,2,3}), our program2 also provides fits with just one rule (DRF={k}) or a 

probabilistic combination of any pair of rules (DRF={k, l}). It also handles SDT and CSDT 

models.   

Measures of goodness of fit. The simulation and the optimisation programs compute 

five measures of goodness of fit between the predicted conditional probabilities F(R= |S )hp i  

and the “observed” (generated) conditional proportions G (R= |S )hP i . Schunn and Wallach 

(2005) suggested four of these measures: r2 for the regression of the observed proportions on 

the predicted probabilities; rmsd, the root mean square deviation between the observed 

proportions and the predicted probabilities; and b0 and b1, the two linear regression 

coefficients. The 95 per cent confidence limits CL(b0) and CL(b1) of the coefficients are 

calculated from standard formulae (see Schunn and Wallach). 

The fifth measure, designated K_L, is the Kullback-Leibler coefficient of divergence 

(Kullback & Leibler, 1951; cf Kullback, 1959). It expresses the relative entropy of two 

probability densities P (data) and p (model). Unlike the other measures, K_L is sensitive to 

large relative errors between small probabilities. It is specified here as 

 

G 2 G F(R | S ) log [ (R | S ) / (R | S )]h h h

h i

P i P i p i                              (4). 

Results: VDR-generated pseudo-data 

Rating experiments were simulated with N = 5, M = 10, and tps = 400. The value for tps 

comes from rating experiments by Schouten and van Hessen (1998) that exemplify a large 

but practical study. We experimented with seven groups of VDR models: three groups where 

one pRkG is nonzero, three more groups where two pRkG are nonzero; and the general VDR 

model where all three pRkG are nonzero. 
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Ten sets of generating parameters were produced under each of the seven groups. This 

gave 70 matrices of pseudo-data. We fitted both the general VDR model (DRF={1,2,3}) and 

the generating model (DRF = DRG) to each data matrix. This gave a total of 130 fits 

(10+2*60). (Note that the general VDR model was also the generating model for 10 

matrices.) 

Reproducibility. This undertaking presents a complicated optimisation problem. We 

have no proof that our -log(L) is concave, that is has a single minimum, or that our 

optimisations have fully converged. The BMCMC algorithm uses techniques analogous to 

simulated annealing; it may hop from one local minimum to a better one, but it cannot 

guarantee termination at the global minimum. 

Therefore, at best we can only check the reproducibility of any solution for a given 

pseudo-data matrix by repeating the optimisation on it from different starting points. If the 

results seem consistent, the optimisation with the highest log(L) is accepted for further 

treatment. Accordingly, each optimisation on a pseudo-data matrix was repeated four times. 

Four sets of initial values were devised for the representation and criterion density 

parameters. They were used in each set of repeated optimisations. The values of pR1F, pR2F, 

and pR3F varied both within and across sets of starting points. 

To assess agreement between the optimisations on a pseudo-data matrix, we calculated 

a per cent measure of inconsistency %ic for each set of four repeats: 

 

F F F F% 100*[max(log( ) min(log( ) ] / [max(log( ) min(log( ) ] / ( 2)ic L L L L           (5). 

 

Notice that a low value reflects highly reproducible optimisations and that log(L) is always 

negative. 
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The question now arises whether the fits with the general VDR model are as 

consistent as the fits of the model that generated the pseudo-data.  We checked this with a 

Wilcoxon paired samples test on %ic values. We computed %ic for the fits of both models to 

each of the 60 pseudo-data matrices generated through only one or two rules.  The test 

yielded V=63, P=.03. The result is that the general VDR fits were marginally less consistent 

(mean %ic = 0.05 vs. 0.04 for the generating model.) If we look at %ic for all cases where 

DRF = DRG, we get a mean %ic of 0.05 with a standard deviation of 0.08.   

These small values of %ic mean that the four solutions for the same pseudo-data matrix 

had similar likelihoods. This sanctions our taking the best of the four solutions as 

representative of that set of results and then submitting it to further analysis. 

The four solutions in each set always differed slightly from one another. Each usually 

gave good measures of fit (see below). Therefore, we assume they are close to the global 

minimum. We can explain these findings as a consequence of our use of Romberg integration 

(see Press, Teukolsky, Vetterling, & Flannery, 2007) to evaluate Equations 1-3. 

 Since we have no prior knowledge about the optimal step size for integration, our 

Romberg integration routine qromo.c starts with a relatively large step size and estimates the 

resulting integration error.  If the error is too large, qromo.c tries again with a smaller step 

(1/3 the last size). This step size adjustment repeats until the routine finally gets a small 

enough error. 

This adaptive method works well and guarantees a reasonably small error under 

almost any conditions.  But it makes discrete changes in step size. This has unexpected 

consequences because when the step size changes, the computed result of the integral also 

changes. 

Imagine plotting log(L) as a function of one of the parameters of the VDR model. For 

example, the first criterion standard deviation could be 0.112, 0.113, 0.114, 0.115, etc, in 
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successive evaluations. Then log(L) would change in fairly even steps. Now consider one of 

the integrations inside the product term. The best step size inside that integration may remain 

at 0.001 over successive criteria. At some point, however, it may switch to 0.003 for the next 

criterion. The value of that integral, the prediction of the VDR model, and thus log(L) all 

suddenly jump. The jump can be upwards or downwards. If log(L) has been decreasing as the 

parameter increases, a downward jump has no dramatic effect. An upward jump, however, 

creates a spurious local minimum in the log(L) hypersurface. Furthermore, an upward jump 

may constitute an unacceptable move for the BMCMC algorithm and require a change of 

direction in the search.  

The VDR model actually requires double integrations.   Consequently, qromo.c is 

used inside qromo.c itself. The outer qromo.c evaluates the inner one hundreds or thousands 

of times, and each inner integration separately sets its step size.  We do this double 

integration for each cell of the data matrix. There are bound to be many, many jumps. 

Accordingly, the VDR computation is a smooth function as long as integration step 

size is constant. Jumps occur, however, when one of the step sizes changes. These jumps 

introduce spurious minima if the smooth trend is downwards and jumps are upwards or vice-

versa.  A saw-tooth pattern could result. 

The ‘temperature’ of BMCMC is initially high enough to facilitate escapes from any 

local minimum. Towards the end of the search, however, as the global minimum draws near, 

the temperature is low. This makes it harder for BMCMC to escape a local minimum.  Thus, 

a change of integration step size might trap and terminate the search. Optimisations that leave 

from different starting points are likely to terminate in different, qromo-created local minima 

near the global minimum. This is why each of our sets of four optimisations yield a cluster of 

slightly different log(L) values. Since those values are close, all four optimisations will give 

about the same (generally acceptable) goodness of fit. 
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Goodness of VDR fits. We first compared log(L)F for each best fit to each pseudo-data 

matrix against the log(L)G computed from the generating parameters. For this purpose, we 

computed a per cent difference measure %GF for each fit: 

 

GF F F% 100*[ ( ) ( )] / [ ( ) ( )] / ( 2)G Glog p log p log p log p     .                                 (6) 

 

In all 130 fits,  %GF was positive because LF exceeded LG.  The fitted parameters always 

predicted the pseudo-data matrices somewhat better than did the original VDR generating 

parameters. The mean of %GF was 0.13; the standard deviation was 0.41, dominated by a 

few large values. (A Wilcoxon test showed no significant difference in %GF between fits 

with a general VDR model vs. fits with the generating model class; V = 95, p = .78). 

Although initially surprising, a positive %GF is actually the expected outcome for a 

good fit to a relatively small data set.  Such a set, whether acquired by simulation or by 

observation, is a snapshot of a statistical fluctuation. Therefore, it represents VDR parameters 

that are slightly different from the true values used in pseudo-data generation. With only the 

400 tps used here, the actual pseudo-data frequencies can differ noticeably from their 

expectation values. As tps increases, this discrepancy should decrease, forcing log(L)F 

towards log(L)G and reducing  %GF. 

The general VDR model had been fitted to 60 pseudo-data matrices generated by dual-

rule models and to 60 generated by single-rule VDR models. Of these 120 fits, 118 gave an r2 

of at least 0.95. So did all 10 fits of the general VDR model to psedo-data generated by that 

model itself. The fits with r2  .95 were accompanied by  rmsd  0.1 and K_L  0.05. The 

confidence intervals for the regression coefficients b0 and b1 always contained 0 and 1, 

respectively.   All these tight fits demonstrate the power of the BMCMC procedure. They 

also are to be expected, since we were fitting the generating model and an extended version 
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of it to the pseudo-data. The two remaining cases were exceptional only because r2 was .94. 

They were the general VDR fit and the fit with DRF = DRG = {1,3} to the same pseudo-data 

matrix. That matrix had more small nonzero entries than did the other nine matrices 

generated under DRG = {1,3}.) 

Identification of DRG. Consider the pseudo-data matrices generated under a single-rule 

model  (DRG = {1}, {2}, or {3}). On 20 of the 30 trials, fitting with the general VDR model 

(DRF = {1,2,3}) correctly identified the largest pkG.  This result has a chance probability of 

2∙10-6. For the matrices generated under a two-rule model (DRG = {1, 2}, {1, 3}, and {2, 3}, 

fitting with the general VDR model correctly identified which pkG was nearest to zero in 18 of 

the 30 attempts. This result is significant at p=.0024. These two sets of findings strongly 

indicate that fitting with the general VDR model provides information about the DRG used in 

generating the pseudo-data. As the results on %GF imply, of course, the fitted rule 

probabilities for the general VDR model do not exactly reproduce their generating 

counterparts. 

Model comparisons. Given a pseudo-data matrix generated by a single-rule or dual-

rule model, that model presumably should fit the pseudo-data better than the general VDR 

model. Sixty such matrices had had been fitted with the general VDR model and with the 

VDR model where DRF = DRG.  To compare different models fitted to the same data, our 

optimisation program computes the Akaike Information Criterion (corrected) (AICc). 

In the 60 comparisons, the AICc showed that in only 37 instances did the generating 

model fit the pseudo-data better than the general VDR model. In a strong minority of 23 

cases, the general model proved superior. There were no obvious differences between the 

results for single- and dual-rule generating models. 

Again, this is not really surprising, because the pseudo-data are snapshots of statistical 

fluctuations, and the fluctuations are not constrained by the rule used to generate the pseudo-
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data. As an extreme example, it is possible (although unlikely) to generate pseudo-data with 

Rule 1 but because of randomness end up with a perfect fit to Rule 2. This is a consequence 

of having relatively little data and therefore allowing strong fluctuations. Raising tps above 

400 should make this kind of surprise less common. 

We therefore selected the 23 sets of generating parameters underlying the minority 

findings. Each set was used to produce one pseudo-data matrix with 4,000 tps. The general 

VDR model (DRF = {1,2,3}) and the generating VDR model (DRF = DRG) were then fitted to 

each matrix. All 46 fits gave r2 values of at least .95.  

According to the AICc, the general VDR model was now preferred in only five of 

these 23 tests with tps = 4,000. Furthermore, across the 23 fits of the general VDR model, the 

fitted rule probabilities came slightly closer to their generating counterparts. Presumably, 

further increases in tps would ultimately eliminate the five remaining cases favouring the 

general VDR model.  

These 46 fits also permitted examination of the effects of tps on reproducibility (%ic 

from Equation 5) and on the relationship between log(L)G and log(L)F expressed by  %GF 

(Equation 6). For each of these two measures, we had 46 matched pairs of values obtained 

under 400 and 4,000 tps.  For each measure and each value of tps, we split the general VDR 

fits from those where DRF = DRG (one-rule and two-rule models). This produced eight 

subsets of data (two tps values × two measures × two fitted model classes.)  

Wilcoxon paired data tests showed that these data could not be combined across fitted 

model classes. So we evaluated the effect of tps on %ic within each model class: does it 

change the consistency of the fits?  Wilcoxon paired data tests showed no significant effect.  

For fits of the general VDR model, the Wilcoxon V was 221, p=.258; for fits of the model 

with DRF=DRG , V=120, p=.165.  
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In contrast, tps had a marked effect on  %GF, as we expected. For fits of the general 

VDR model, Wilcoxon V=3, p=1.49×10-7; for fits of the model with DRF=DRG , V=30, 

p=6.03×10-5. An increased tps lowered the mean of  %GF in both comparisons. Therefore, as 

tps increased, the fitted conditional probabilities of response came closer to the generated 

conditional proportions. 

Fits of special case models to VDR-generated pseudo-data. We can straightforwardly 

confirm that the VDR model is more general than SDT and CDST models. To each of the 70 

VDR-generated matrices with 400 tps, we fitted the SDT-EV and SDT-UV models and the 

general CSDT-EV and CSDT-UV models with DRF = {1, 2, 3}. Since the CSDT-UV model 

with DRF = DRG might possibly fit better than the general CSDT-UV model to matrices 

generated under one-rule or two-rule VDR models, we also fitted the appropriate restricted 

CSDT-UV model to such matrices. This gave a total of 350 (2*70+2*70+70) BMCMC test 

fits. (Recall that for SDT models, Rules 1, 2, and 3 yield identical results.) 

Table 1 gives the results. The rows are broken down by class of SDT or CSDT model. 

The r2 values indicate that the fits were generally not as tight as those with the VDR model. 

However, the unequal variance forms of the SDT and CSDT models fared better than their 

equal variance partners. The AICc preferred the VDR model with DRG = DRF in the vast 

majority (259) of the 280 comparisons.  

 

_____________________ 

Table 1 about here      

______________________ 

 

In the other 11 comparisons, presumably the VDR model gave results close to what 

could be obtained via SDT or CSDT, and the size of the pseudo-experiment was not large 
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enough to distinguish the models. To test this presumption, the generating parameters for the 

11 anomalous cases were used to produce new pseudo-data matrices with 4,000 tps. We fitted 

the models in question to the new pseudo-data. All 11 previously unexpected comparisons 

now reversed in favour of the general VDR model. 

                                        SDT- and CSDT-generated pseudo-data 

The general VDR model gave fits with high r2 values to pseudo-data generated by DR 

models with all possible classes of decision processes. This observation leads to a final sanity 

check: could the general VDR model be so powerful that it can give superior fits to SDT- and 

CSDT-generated pseudo-data? To answer this question, we generated pseudo-data with the 

equal-variance and the unequal-variance versions of the SDT and CSDT models. For the 

CSDT models, we allowed only the general rule set {1, 2, 3}.  

Ten pseudo-data matrices were formed with 400 tps under each of the four generating 

conditions. The generating SDT or CSDT model and the general VDR model were fitted to 

each matrix; the AICc selected the better fitting model in each pair. Table 2 summarizes the 

results. 

Fits to SDT-generated matrices. The first two rows of Table 2 show the outcomes of 

fits of the general VDR and generating SDT models to SDT-generated data. Both classes of 

model generally gave fits as tight as those reported above to VDR-generated pseudo-data. 

The few mild departures occurred in three SDT and three VDR fits to SDT-EV-generated 

matrices. Values of r2 fell to .94. All 14 other fits gave r2 values of at least .95. In the six 

mildly weaker fits, one value of rmsd reached 0.02. Four values of K_L exceeded 0.05, the 

largest being 0.09. Most importantly, in each of the 20 pairs of fits, the AICc chose the SDT 

model over the general VDR model.  

 

_____________________ 
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                                           Table 2 about here      

______________________ 

 

Since fitting a SDT model to data does not require numerical integration, we can test 

the hypothesis that spurious minima from control of Romberg step-size often trap the 

BMCMC optimisation.  Under this hypothesis, we expect BMCMC to converge much more 

closely to the global optimum for SDT fits vs. VDR fits, because numerical integration is not 

needed for SDT evaluations. Therefore, across multiple fits, %ic should be smaller for the 

SDT fits.  This is generally what we see: 10 of 10 fits of SDT-UV models had a smaller %ic 

than the corresponding fit with a VDR model (binomial p < .0001), and likewise for 9 of 10 

fits with a SDT-EV (p binomial p < .001).  We consider this a successful prediction. 

Fits to CSDT-generated matrices. Fits to the ten CSDT_EV-generated matrices were 

less successful. (See the third row of Table 2.) In five cases, both the CSDT and the VDR 

model gave strong fits, and the AICcc always deemed the CSDT-EV model as the better. For 

the other five pseudo-data matrices, the CSDT-EV model did not fit as well. The r2 values 

dropped as low as .89, rmsd always was 0.02 or more, and K_L climbed as high as 0.38. In 

contrast, the VDR fits were very good. Consequently, the AICc selected the general VDR 

model as better than the CSDT-EV model in these five comparisons.   

Once again, it seemed likely that the relatively low value of tps underlay these five 

irregular outcomes. Using the generating parameters for the five matrices in question, we 

simulated new experiments with 4,000 tps. We then fitted the CSDT-EV and general VDR 

models to the enlarged matrices. All fits were excellent, with r2 values of .96 or better. The 

AICc now chose the CSDT-EV model over the general VDR model. 

Finally, the VDR and CSDT-UV models gave the usual tight fits to pseudo-data 

generated by the CSDT-UV model. (See last row of Table 2.)  In nine instances, the AICc 
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chose the CSDT-UV model as superior to the general VDR model. As before, raising tps to 

4,000 reversed the previous outcome and the AICc now preferred CSDT-UV. 

 In the VDR fits to SDT- and CSDT-generated pseudo-data, all criterion and 

representation variances were nonzero, although some occasionally came close to zero. 

Despite this, the general VDR model gave surprisingly good fits to the SDT- and CSDT-

generated pseudo-data. Across all comparisons between the generating model and the VDR 

model, the difference between the AICc values was small (mean=0.56%, s.d.=0.03%) and 

positively skewed. 

Discussion 

Our findings raise two main questions. First, the how can the sample size (tps) be 

determined for an experiment aimed at a choice between models? Second, what is an efficient 

way to select between the many possible models for rating data?  

Choosing a sample size for model selection. In our simulations, the AICc sometimes 

yielded an unexpected choice between models fitted to the same pseudo-data. We found that 

we could reverse such choices by increasing trials per stimulus (tps) and thus the sample size. 

Clearly, an AICc selection can change from sample to sample with increased sample size.  

 There should be a finite critical sample size (css) beyond which more observations 

would not change model selection. Obviously, css would depend on the models undergoing 

comparison; in particular, it should increase with the number of model parameters. We 

cannot provide an algorithm for computing the css. We can, however, offer a heuristic: 

simulation before experimentation. 

Suppose that an experimenter sets out to choose between two models A and B. She 

should simulate each one at different sample sizes and fit each model to each set of pseudo-

data. She should look for a sample size beyond which A remains the better choice for 

explaining A-generated pseudo-data and B remains the better choice for explaining B-
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generated pseudo-data. This gives an estimate of the css. It also sets a lower bound to the 

sample size of the planned experiment. This heuristic also can be used post hoc to test the 

stability of previously reported model comparisons. 

To choose reliably between different models, data sets an order of magnitude larger 

than those commonly used may well be required.  To acquire that much data, we may need to 

move away from experiments that focus on the individual observer and develop new 

experimental designs suitable for large numbers of subjects. 

Selecting the best model for rating data.  There are seven different classes of VDR 

models, depending on the choice of decision rule or rules, and it includes SDT and CSDT 

rating models as special cases. Given a matrix of rating data, is there an efficient procedure 

for selecting the best model from this formidable array of possibilities?  

Every model in this array assumes that successive responses are independent. 

Therefore, an initial step must verify that the data meet this assumption. This requires 

calculating a partial autocorrelation function on the data. One or more nonzero values are 

bound to occur; small values can be tolerated if they fall around or below the 95% confidence 

limit and at lags 1 and 2. Model fitting can then proceed. One or more autocorrelations 

beyond this limit make model fitting a dubious exercise. 

If response dependencies are small, our results suggest a procedure for model fitting. 

First, fit the general VDR model (DR = {1, 2, 3}) and the SDT-UV model to the 

observations. These two models gave good fits to a variety of pseudo-data. If the AICc 

prefers the SDT-UV model, criterion variances must be zero. Then the SDT-EV model 

should then be tried and tested against the SDT-UV model. 

If the AICc prefers the general VDR model, however, a further step may be needed. 

Our results show that the fitted rule probabilities will give some clues to the observer’s 
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decision procedure. To pursue these clues, fit the appropriate dual- or single-rule VDR model 

to the data and compare the two VDR models through the AICc. 

Note that the VDR and SDT models embody the standard assumption that the 

representation variance is nonzero.  To test and confirm this, fit the general CSDT-EV and 

CSDT-UV models to the data and compare it to the model previously selected as best.  If all 

representation variances are nonzero, CSDT should lose in both comparisons. 

An example. We illustrate this procedure with rating data from two experiments by 

Schouten and van Hessen (1998). They elicited so-called ‘magnitude judgments’ of a) the loudness 

of ten 1-kHz tones differing in intensity and b) the position of 11 synthetic speech stimuli on a 

one-dimensional continuum of Dutch /pak/-/tak/-/kak/ syllables. On each trial, the subject 

responded to a single randomly chosen stimulus by positioning a mouse-driven pointer along a 

horizontal bar presented on a display. For the intensity experiment, the ends of the bar were 

labelled ‘soft’ and loud’. For the speech experiment, the ends were labelled ‘p’ and ‘k’.  

Before each block of 100 trials, two extreme reference stimuli were presented. All 

experimental stimuli were strictly inside the range of the reference stimuli. Markers slightly inside 

the ends of the response bar represented the reference stimuli. The same four subjects participated 

in both experiments. With 400 trials per stimulus per subject per experiment, eight unusually large 

data sets resulted.  

Schouten and van Hessen (1998) visually inspected each subject’s histogram of responses 

to each stimulus. The authors claimed that every histogram tended to be Gaussian. Furthermore, 

each of the four sets of histograms from the intensity experiment seemed to show equal variances 

across stimuli. Schouten and van Hessen took this as support for the SDT-EV model.  In contrast, 

the histograms from the speech experiment displayed unequal variances. 

Pastore and Macmillan (2003) pointed out that Schouten and van Hessen (1998) had 

assumed that each subject’s responses expressed an interval scale. Pastore and Macmillan 
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reanalysed the data with the SDT rating scale model that assumes only ordinal properties for 

the subject’s responses (see Macmillan and Creelman, 2005, Ch. 3). After binning the data, 

Pastore and Macmillan plotted one-step and two-step receiver operating characteristic (ROC) 

curves for each subject and each possible stimulus condition.  Chi-square tests revealed that 

over 75% of the ROCs from the intensity experiment and about 65% of those from the speech 

study conformed to the SDT model. Visual inspection of the rest suggested that most 

followed Luce’s (1963) low threshold model. 

This reanalysis undercut Schouten and van Hessen’s (1998) assertion that all their 

response histograms were Gaussian. Fitting ROC curves, however, is a relatively weak test. 

Each plot uses only some fraction of a data set. In a stronger test, we followed our 

recommended procedure for treating rating data.  

First, partial autocorrelations were obtained through lag 10 across each of Schouten 

and van Hessen’s (1998) eight raw data sets.  A data set underwent model fitting if it showed 

small enough response dependencies. We placed the responses in 10 to 13 bins. This avoided 

a large number of cells with small or zero values in the resulting S-R matrices, while 

permitting sufficient variation across cells.  Then we fitted the VDR and SDT-UV models to 

the data set.  Three different starting points were used for each fit. The one yielding the 

highest value of log(L)F was accepted. 

Intensity data. One intensity data set yielded a lag-1 autocorrelation of .037 just 

above the upper 95 per cent confidence level of .031. These data underwent model fitting. 

Stronger partial autocorrelations, however, marked the rest of Schouten and van Hessen’s 

(1998) intensity data. At lag 1, two intensity data sets each had a large partial autocorrelation 

(.203 and .093, respectively). The remaining data set showed substantial coefficients out 

through lag 5 (.117, .083, .064, .045, and .052, in lag sequence) that breached the upper 95% 

confidence level. Since these three intensity data sets clearly violate a basic assumption of 
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detection theory models, they were dismissed from further analysis. Furthermore, they cannot 

be offered as support for SDT, contrary to Schouten and van Hessen’s claims. 

Both the general VDR and the SDT-UV models fitted the one available intensity 

data set tightly, with r2 values above .95. The AICc preferred the VDR model. The 

probabilities were highest for Rules 2 and 3 in the general VDR fit. We therefore also fitted 

VDR models with DR={2,3} and DR={3} to the intensity data set. The AiCc selected the fit 

with DR={2,3} as the best of the three,  

Schouten and van Hessen (1988) contended that their intensity data conformed to 

the SDT-EV model. We fitted that model to the one usable intensity data set. The r2 value 

reached .94, signalling a good fit. The AICc, however, chose the general VDR model and the 

SDT-UV model over the SDT-EV model. This contradicts Schouten and van Hessen’s 

contention. 

  Speech data. Two speech data sets showed no significant response dependencies 

whatsoever. The other two each produced one autocorrelation at lag 1 or 2 that just exceeded 

the upper 95 per cent confidence level. Such small autocorrelations are to be expected 

occasionally and at worst only weakly violate the assumption of response independence. 

Accordingly, all four sets of speech data underwent the planned model fitting.  

The smaller response dependencies in the speech as against the intensity data may 

well reflect extensive experience in judging speech sounds. Criterion-setting theory 

(Treisman and Williams, 1987) provides for such an effect. Experimenters who want to 

minimize response dependencies should consider synthetic speech stimuli. 

Both the general VDR and SDT-UV models always gave fits with r2 values above .95. 

The AICc preferred the SDT-UV model to the VDR model for explaining one of the four 

speech data sets.  This data set supports Schouten and van Hessen’s (1998) claim that the 

speech data obey the SDT-unequal-variance model.  Our simulation results reported above 



 VDR  rating model                                                                                                             26 

suggest that these experiments (with tps = 400) are not large enough to allow completely 

reliable comparisons between models, so one shouldn't read too much into a single case.  

For the other three speech data sets, the general VDR model with its nonzero criterion 

variances provided superior fits. The VDR decision rule probabilities made Rule 2 a heavy 

favourite for explaining two of these data sets. We fitted appropriate single- and dual-rule 

models to these data. However, the AICc still chose the general VDR model as best for both 

data sets. 

The rule probabilities for the remaining data set favoured Rules 1 and 2. Appropriate 

dual-rule and single-rule models were fitted to this matrix. The AICc chose the single-rule 

decision procedure DR={1} over all other candidates. The same subject had produced this 

speech data set and the single usable intensity data set. The preferred decision procedure 

differed between experiments. 

Test for nonzero representation variances. For this test, we fitted the CSDT-EV and 

CSDR-UV models with DRF = {1, 2, 3} to all five data sets. The CSDT-EV model gave the 

poorest fits. Three of the five values of r2 fell below .90. The other measures of goodness of 

fit told the same story. In contrast, four of the five fits of the CSDT-UV model yielded r2 

values of at least .95. Nonetheless, the AICc always chose the general VDR model over the 

CSDT models. 

In addition, the AICc chose the SDT-EV model over the CSDT-EV model in three of 

the five comparisons. The SDT-UV model prevailed in four of the five comparisons against 

the CSDT-UV model. The relatively weak showing by the CSDT models supports the 

fundamental assumption in psychophysics of trial-to-trial variation in the representations of a 

given stimulus. 
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Conclusion 

We have built a variable decision rule (VDR) rating model that mathematically 

embodies all of Klauer and Kellen's rating scale decision procedures. Despite its 

mathematical complexity and non-linearity, the VDR model can be fitted to data fairly 

straightforwardly with the Bootstrap Markov Chain Monte Carlo (BMCMC) algorithm.  The 

fits are good, matching the data accurately, even though our implementation of the 

mathematics generates shallow, spurious minima. (The minima seem to arise spuriously from 

sudden jumps in likelihood due to discrete changes in the Romberg integration step.) 

Our simulations show that a large experiment is necessary to determine which 

decision rule(s) were used to generate the data.  At 400 trials per stimulus (tps), some 

information can be obtained, but the statistical fluctuations are still large enough to prevent 

distinct and reliable estimates of rule probabilities. Better results are obtained at 4000 tps, but 

actual studies this large may require new experimental approaches.  

Using the Akaike Information Criterion (corrected) (AICc), we can choose between 

VDR, SDT, and CSDT models fitted to the same data. Reliable choices, however, may also 

require large experiments, since the AICc is sensitive to sample size. Large experiments are 

costly, so we propose a simulation technique for deciding how many observations an 

experiment requires in order to reach particular goals. 

Finally, we reanalysed Schouten and van Hessen’s (1988) rating data for tonal 

intensity and for a synthetic speech continuum. Inter-response dependencies made most of 

the intensity data unusable. The remaining usable data sets were mostly better fitted by the 

general VDR model than by the claimed classical signal detection theory model. Fitted rule 

probabilities suggest that different subjects used different decision procedures. 

Complementary signal detection theory models did not provide good fits, supporting the 

fundamental assumption of representation variation.  
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Table 1.  

Fits of different special case rating scale models to simulations (400 trials per stimulus) of the 

general variable decision rule model (VDR123). 

_____________________________________________________________ 

    nG
        VDR123:

           Y              Y:                123(VDR   Y)n  

                   n(r2  .95)                   n(r2  .95) 

      _____                _________         ________              _______                        _________________ 

   70             69          SDT-EV   0                         70 

   70             69          SDT-UV 14            66a 

  70             69         
123CSDT-EV       3            69a 

  70             69         
123CSDT-UV     29            64a 

_____________________________________________________________ 

Notes:  nG = number of VDR123 simulations;   VDR123:
 n(r2  .95) = number of fits of VDR123 

with r2 at least .95;   Y = class of fitted model;  Y: nY(r2  .95) = number of fits of model Y 

with r2 at least .95; 123(VDR Y)n  = number of preferences for VDR123 over model Y; 

SDT-EV = equal-variance SDT model;  SDT-UV = unequal-variance SDT model; CSDT-EV 

= equal-variance complementary SDT model with all decision rules; CSDT-UV = unequal-

variance complementary SDT model with all decision rules. 

 aall 123Y VDR reversed with 4,000 trials/stimulus.
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Table 2. 

 Fits of generating and VDR123 rating scale models to simulations (400 trials per stimulus) of 

SDT and CSDT rating scale models. 

___________________________________________________________ 

           X                     X:                       123VDR :          123(X VDR )n  

                                            n(r2  .95)               2( .95)n r   

           __________                 _________                          ____________                     ___________ 

     SDT-EV                  9                            8                            10 

     SDT-UV               10                          10                           10 

     CSDT-EV               5                           10                            5a 

     CSDT-UV           10                           10                             9a 

______________________________________________________ 

Notes:               

X = generating model and fitted model; nX(r2  .95)=number of fits of model X with r2 at 

least .95;  

123

2n ( .95)VDR r  =number of fits of general VDR model with r2 at least .95;  

123n(X VDR )  = number of preferences for model X over general VDR model; SDT-EV = 

equal-variance SDT model;  SDT-UV = unequal-variance SDT model; CSDT-EV = equal-

variance complementary SDT model with all decision rules; CSDT-UV = unequal-variance 

complementary SDT model with all decision rules. 

  aall VDR X reversed with 4,000 trials/stimulus.
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Footnote 

1 ransim_a.cpp. All paper-specific code is in auxiliary files hosted by Psychological Review, 

and also at http://kochanski.org/gpk/code/2015/Rosner_Kochanski/2015-12-

02_speechresearch.tgz .  The libraries we used (including the BMCMC code) are in auxiliary 

files and also at 

http://kochanski.org/gpk/code/2015/Rosner_Kochanski/Rosner_Kochanski_2016.tgz . 
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speechresearch/ortho_fcns/MakeDoc


#!/bin/sh

# Make documentation and place it where it will appear on the web:

TARGET=$HOME/kochanski.org/gpk/code/speechresearch/ortho_fcns
rm -rf $TARGET
mkdir -p $TARGET
epydoc -v --config epydoc.config --html -o $TARGET --show-imports *.py











speechresearch/ortho_fcns/fit_ortho.py


#!/usr/bin/env python

"""This program fits a f0 curve with a set of orthogonal
polynomials, then returns the coefficients.
Input is a single column, and zero frequency points are
given zero weight.
"""


import sys
import ortho_fit
from gmisclib import Num


if __name__ == '__main__':
	N = int(sys.argv[1])
	assert N>0, "First argument is the number of Legendre polynomials."
	
	wt = []
	y = []
	for line in sys.stdin.readlines():
		line = line.strip()
		if line.startswith('#'):
			continue
		elif line == '':
			continue
		f = float(line)
		y.append( f )
		if f < 1.0:
			wt.append( 0.0 )
		else:
			wt.append( 1.0 )

	n = len(y)
	x = 2*(Num.arrayrange(n)+0.5)/float(n) - 1
	y = Num.array(y)

	soln, sumwt, svr = ortho_fit.ortho_fit(x, y,
						wt, N,
						name='Legendre')

	print "Solution:"
	print "\tCoefficients:", ' '.join(['%g' % cc for cc in soln.c])
	print "\tError:", soln.e










speechresearch/ortho_fcns/ortho_batch_r.py


#!/usr/bin/env python

import ortho_poly
import sys
import die
import avio


"""Do a batch reconstruction of orthogonal polynomial fits,
based on input which is contains coefficients
in avio format, with names specified by PATTERN.
"""


try:
	enumerate([])
except NameError:
	from g_enumerate import enumerate

PATTERN = 'i%02d'
N = 100


if __name__ == '__main__':
	xa = None
	arglist = sys.argv[1:]
	excel = 0
	OPNAME = Legendre
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-name':
			OPNAME = arglist.pop(0)
		elif arg == '-n':
			N = int(arglist.pop(0))
		elif arg == '-excel':
			excel = 1
		elif arg == '--':
			break
		else:
			die.die('Bad arg: %s' % arg)

	out = []
	for x in sys.stdin:
		if x.startswith('#'):
			continue
		x = x.strip()
		if x == '':
			continue
		a = avio.parse(x)
		i = 0
		c = []
		while PATTERN%i in a:
			c.append( float(a[PATTERN%i]) )
			i += 1
		op = ortho_poly.F(OPNAME, n=N)
		out.append( op.expand(c) )
	for j in range(N):
		tmp = []
		if not excel:
			tmp.append('%d' % j)
			tmp.append('%g' % op.x[j])
		for k in range(len(out)):
			if excel:
				tmp.append('%d' % j)
			tmp.append( '%g' % out[k][j])
		print '\t'.join(tmp)










speechresearch/ortho_fcns/ortho_fit.py


import math

import LinearAlgebra

import ortho_poly

from gmisclib import Num
from gmisclib import die
from gmisclib import gpk_lsq


class NotEnoughData(RuntimeError):
	def __init__(self, x=''):
		RuntimeError.__init__(self, x)


SING_VAL_RATIO_LIM = 1e-6


class BadDataSupport(RuntimeError):
	def __init__(self, s=""):
		RuntimeError.__init__(self, "Support for fit is poor: %s" % s)


class solution:
	def __init__(self, polys, coefs, err=None, rank=None, fit=None):
		self.p = polys
		self.c = coefs
		self.e = err
		self.rank = rank
		if fit is not None:
			self._fit = Num.array(fit)
		else:
			self._fit = None

	def fit(self):
		if self._fit is None:
			self._fit = self.p.expand(self.c)
		return self._fit


	def expand(self, time):
		sum = Num.zeros(time.shape, Num.Float)
		for i in range(len(self.c)):
			# print "OPPS=", op.P(i).shape, "SS=", soln.shape
			# print "I=", i, "op.P=", op.P(i), "SOLN=", soln[i]
			sum += self.p.P(i) * self.c[i]
		return sum


def perplexity(x):
	p = x / Num.sum(x)
	return math.exp(-Num.sum(p * Num.log(p)))





def poly(x=None, n=None, name='Chebyshev2'):
	return ortho_poly.F(name, x=x, n=n)


def ortho_fit_svd(x, y, wt, N, svr_lim=None, svrls=None, name='Chebyshev2'):
	"""This uses a SVD fit to handle ill-constrained fits."""
	assert N >= 0
	assert N < 100
	EPS = 1e-8
	die.note('y.shape', y.shape)
	die.note('len(y)', len(y))
	die.note('N', N)
	assert Num.alltrue(Num.absolute(x)<=1+EPS), "Time must be normalized into [-1,1]"
	# die.note('x', x)
	# die.note('y', y)
	if len(y) < N:
		raise NotEnoughData, "y"
	op = ortho_poly.F(name, x=x)
	wwt = op.wt() * wt
	rwwt = Num.sqrt(wwt)
	if N == 0:
		return ( solution(op, Num.zeros((0,), Num.Float)),
				Num.sum(wwt), None
			)

	assert len(wwt.shape) == 1
	yw = y * rwwt
	assert len(yw.shape)==1
	die.note('yw.shape', yw.shape)
	die.note('len(yw)', len(yw))
	# print "CSC=", yw
	if Num.sum( wwt > 1e-10 ) <= N:
		raise NotEnoughData, "wt"
	basisvec = []
	for i in range(N):
		# sys.stderr.writelines('v')
		basisvec.append( op.P(i) * rwwt )
	basisw = Num.transpose(basisvec)
	assert len(basisw.shape) == 2
	# print "b.shape=", b.shape, "y.shape=", y.shape
	# print "bc=", bc
	# print "yw=", yw
	if svrls is None:
		# If you are fitting a linear equation with support at
		# (0,0)*N, (1,0)*N, (1,1), (i.e. there are N point to
		# determine the first coefficient, and only one point that
		# determines the second coefficient, then the singular values
		# are sqrt(N) and 1, so the limit to the ratio of singular
		# values is set to be a little smaller than that. 
		svrls = 0.5/math.sqrt(len(y))
		# So, if the rank is limited because if this, the equations
		# must be both somewhat singular and poorly supported.
	# print 'yw=', yw
	# print 'basisw=', basisw
	raise Exception, "Next line is obsolete!"
	soln, fitw, rank, q = gpk_lsq.linear_least_squares(basisw, yw, svrls)
	# Gotta be careful here: fitw is the fit to the data multiplied
	# by the weight.  It is *not* the fit to the input data.

	assert len(soln) == N
	# print 'soln=', soln
	# print 'rank=', rank
	# print 'q=', q
	# print 'svrls=', svrls
	try:
		svr = min(q) / max(q)
	except ZeroDivisionError:
		die.warn('Largest singular value is apparently zero!')
		raise

	if svr_lim is None:
		svr_lim = SING_VAL_RATIO_LIM
	if svr < svr_lim:
		# print 'q=', q
		# print 'wt=', wt
		# print 'wwt=', wwt
		# print 'basisw=', basisw
		raise BadDataSupport, 'Ortho_fit is nearly degenerate (svr=%g::%g)' % (svr, svr_lim)

	assert len(soln) == N
	swt = Num.sum(wwt)
	soln = solution(op, soln, err=Num.sum((fitw-yw)**2)/swt, rank=rank)
	return (soln, swt, svr)


ortho_fit = ortho_fit_svd


def ortho_fit_reg(x, y, wt, N, regstr, regtgt,
			rscale=None, name='Chebyshev2'):
	"""This uses linear regularization to handle ill-constrained fits."""
	assert N >= 0
	assert N < 100
	EPS = 1e-8
	die.note('y.shape', y.shape)
	die.note('len(y)', len(y))
	die.note('N', N)
	assert Num.alltrue(Num.absolute(x)<=1+EPS), "Time must be normalized into [-1,1]"
	# die.note('x', x)
	# die.note('y', y)
	if len(y) < N:
		raise NotEnoughData, "y"
	op = ortho_poly.F(name, x=x)
	wwt = op.wt() * wt
	rwwt = Num.sqrt(wwt)
	if N == 0:
		raise Exception, "something wrong here -- inconsistent return values"
		return ( solution(op, Num.zeros((0,), Num.Float)),
				Num.sum(wwt), None
			)

	assert len(wwt.shape) == 1
	yw = y * rwwt
	assert len(yw.shape)==1
	die.note('yw.shape', yw.shape)
	die.note('len(yw)', len(yw))
	# print "CSC=", yw
	if Num.sum( wwt > 1e-10 ) <= N:
		raise NotEnoughData, "wt"
	basisvec = []
	for i in range(N):
		# sys.stderr.writelines('v')
		basisvec.append( op.P(i) * rwwt )
	basisw = Num.transpose(basisvec)
	assert len(basisw.shape) == 2
	# print "b.shape=", b.shape, "y.shape=", y.shape
	# print "bc=", bc
	# print "yw=", yw
	# print 'basisw=', basisw
	rlss = gpk_lsq.reg_linear_least_squares(basisw, yw, regstr,
						regtgt, rscale=rscale)
	# Gotta be careful here: this is the fit to the data multiplied
	# by the weight.  It is *not* the fit to the input data.

	assert len(rlss.x) == N
	swt = Num.sum(wwt)
	rank = rlss.eff_rank()
	soln = solution(op, rlss.x, err=Num.sum((rlss.fit()-yw)**2)/swt, rank=rank)
	raise Exception, "something wrong here -- inconsistent return values"
	return (soln, swt)



def ortho_err_rms(soln, x, data, wt):
	wwt = soln.p.wt() * wt
	r = data - soln.expand(x)
	return Num.sum(wwt * r**2)/Num.sum(wwt)


def ortho_err_abs(soln, x, data, wt):
	wwt = soln.p.wt() * wt
	r = data - soln.expand(x)
	return Num.sum(wwt*Num.absolute(r))/Num.sum(wwt)







def eff_perplexity(wt, correlation_length, threshold = 0.2, name='Chebyshev2'):
	assert len(wt.shape) == 1
	n = wt.shape[0]
	assert wt.shape == (n,)
	op = ortho_poly.F(name, n)
	x = []
	sqwt = Num.sqrt(wt * op.wt())
	# print 'EP:', sqwt
	for i in range(n-1):
		x.append( op.P(i) * sqwt )
	x = Num.array(x, Num.Float)
	xx = Num.matrixmultiply(x, Num.transpose(x))
	assert xx.shape == (n-1,n-1), "xx.shape=%s, n=%d" % (str(xx.shape), n)
	ev = LinearAlgebra.Heigenvalues(xx)
	# print 'Eff_perp ev:', ev
	mxev = ev[Num.argmax(ev)]
	# print 'Eff_perp mxev:', mxev, correlation_length, threshold**2 * mxev, Num.sum(ev > threshold**2 * mxev)
	return Num.sum(ev > threshold**2 * mxev) / math.hypot(correlation_length, 1.0)



def test_r():
	import RandomArray
	N = 2
	M = 10
	wt1 = RandomArray.exponential(1.0, (M,))
	wt = Num.concatenate((wt1, wt1[::-1]))
	# wt = Num.ones((2*M,), Num.Float)*2
	y1 = RandomArray.exponential(1.0, (M,))
	y = Num.concatenate((y1, y1[::-1]))
	ya = Num.sum(y*wt)/Num.sum(wt)
	y /= ya
	# Y is constructed to have a mean of 1 and a slope of zero.
	x = (Num.arrayrange(2*M)-M+0.5)/float(2*M)
	soln, swt, svr = ortho_fit(x, y, wt, N, svr_lim=None, svrls=None, name='Legendre')
	assert svr>0.5 and svr<=1.0
	assert abs(swt - 2*M) < 5*math.sqrt(2*M)
	assert abs(soln.c[0]-1) < 1e-6
	assert abs(soln.c[1]) < 1e-6


def test_expand():
	import RandomArray
	N = 5
	M = 60
	x = (Num.arrayrange(2*M)-M+0.5)/float(2*M)
	op = ortho_poly.Legendre(x=x)
	y = op.P(0) + op.P(1) - op.P(2) - op.P(3)
	wt = RandomArray.exponential(1.0, (2*M,))
	soln, swt, svr = ortho_fit(x, y, wt, N, svr_lim=None, svrls=None, name='Legendre')
	assert Num.alltrue( Num.absolute(soln.c - [1, 1, -1, -1, 0]) < 1e-6)
	assert svr > 0.5 and svr<=1.0
	assert abs(swt - Num.sum(wt)) < 1e-6
	fitdiff = soln.fit() - y
	assert Num.sum(fitdiff**2) < 0.001
	diff = soln.expand(x) - y
	assert Num.sum(diff**2) < 0.001


if __name__ == '__main__':
	test_r()
	test_expand()










speechresearch/ortho_fcns/ortho_batch_fft_fiat.py


#!/usr/bin/env python

import math
import ortho_poly
import die
import sys
import g2_select
import os
sys.path.insert(0, '%s/lib' % os.environ['OXIROOT'])
import read_fft_fiat


"""Do a batch reconstruction of orthogonal polynomial fits,
based on input which is contains coefficients
fft.fiat format.
"""


try:
	enumerate([])
except NameError:
	from g_enumerate import enumerate

N = 100
YRANGE = None
XRANGE = None

def yscale(y):
	return 12.0*math.log(1+y)/math.log(2.0)

if __name__ == '__main__':
	arglist = sys.argv[1:]
	s = None
	pr = 'print'
	id = '"%s/%s" % (d, phid)'
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-n':
			N = int(arglist.pop(0))
		elif arg == '-select':
			s = arglist.pop(0)
		elif arg == '-plot':
			pr = 'plot'
		elif arg == '-order':
			pr = 'order'
		elif arg == '-id':
			id = arglist.pop(0)
		elif arg == '-yr':
			a = float(arglist.pop(0))
			b = float(arglist.pop(0))
			YRANGE = (a, b)
		elif arg == '-xr':
			a = float(arglist.pop(0))
			b = float(arglist.pop(0))
			XRANGE = (a, b)
		elif arg == '--':
			break
		else:
			die.die('Bad arg: %s' % arg)

	filename = arglist[0]
	h, data, c = read_fft_fiat.read(open(filename, 'r'))
	if s is not None:
		data = g2_select.filterlist(s, data)
	OPNAME = h['ORTHONAME']
	op = ortho_poly.F(OPNAME, n=N)
	if pr == 'print':
		for datum in data:
			ae = ['%.3f' % x for x in op.expand(datum['A']) ]
			print g2_select.evaluate(id, datum), ' '.join(ae)
	elif pr == 'order':
		for datum in data:
			print g2_select.evaluate(id, datum), datum['A'].shape[0]
	else:
		import graphite
		import os
		g = graphite.Graph()
		g.formats[0].lineStyle.width = 0.1
		g.axes[graphite.X].tickMarks[0].labels = graphite.AUTO
		g.axes[graphite.Y].tickMarks[0].labels = graphite.AUTO
		g.axes[graphite.X].label.text = 'time, normalized'
		g.axes[graphite.Y].label.text = 'f0 (semitones)'
		g.title.text = '%s/%s' % (os.environ.get('PWD', '?'), str(s))
		if YRANGE:
			g.axes[graphite.Y].range = YRANGE
		if XRANGE:
			g.axes[graphite.X].range = XRANGE
		for datum in data:
			ds = []
			for (i, y) in enumerate( op.expand(datum['A']) ):
				ds.append( (i,yscale(y)) )
			g.datasets.append(graphite.Dataset(ds))
		graphite.genOutput(g, 'PS', canvasname='plot.ps')










speechresearch/ortho_fcns/epydoc.config


[epydoc]
name: Speechresearch/ortho_fcns
url: http://sourceforge.net/projects/speechresearch
link: <a href="http://sourceforge.net/projects/speechresearch">Speechresearch/ortho_fcns</a> (<a href="http://kochanski.org/gpk">gpk</a>)
imports: yes
inheritance: included
graph: classtree
imports: yes
private: no










speechresearch/ortho_fcns/ortho_batch_x.py


#!/usr/bin/env python

import ortho_poly
import sys
import die
import avio


"""Do a batch reconstruction of orthogonal polynomial fits,
based on input which is contains coefficients
in avio format, with names specified by PATTERN.
Output just one value.
"""


try:
	enumerate([])
except NameError:
	from g_enumerate import enumerate

PATTERN = 'i%02d'
N = 100
OPNAME = 'Legendre'


if __name__ == '__main__':
	arglist = sys.argv[1:]
	k = None
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-name':
			OPNAME = arglist.pop(0)
		elif arg == '-n':
			N = int(arglist.pop(0))
		elif arg == '-k':
			k = int(arglist.pop(0))
		elif arg == '--':
			break
		else:
			die.die('Bad arg: %s' % arg)
	if k is None:
		k = (N-1)//2

	out = []
	op = ortho_poly.F(OPNAME, n=N)
	for x in sys.stdin:
		if x.startswith('#'):
			continue
		x = x.strip()
		if x == '':
			continue
		a = avio.parse(x)
		i = 0
		c = []
		while PATTERN%i in a:
			c.append( float(a[PATTERN%i]) )
			i += 1
		print '%g' % ( op.expand(c)[k] )










speechresearch/ortho_fcns/ortho_reconstruct.py


#!/usr/bin/env python

"""Expand a set of coefficients of orthogonal polynomials
into a list of x, y points.
"""

import ortho_poly
import sys
import die



try:
	enumerate([])
except NameError:
	from g_enumerate import enumerate



if __name__ == '__main__':
	N = 100
	xa = None
	name = 'Legendre'
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-name':
			name = arglist.pop(0)
		elif arg == '-n':
			N = int(arglist.pop(0))
		elif arg == '-x':
			N = None
			xa = []
			for l in sys.stdin:
				if l.startswith('#'):
					continue
				l = l.strip()
				if l == '':
					continue
				xa.append(float(l))
		elif arg == '--':
			break
		else:
			die.die('Bad arg: %s' % arg)
	c = [ float(x) for x in arglist ]
	op = ortho_poly.F(name, n=N, x=xa)
	s = op.expand(c)

	for i in range(len(s)):
		print i, op.x[i], s[i]










speechresearch/gpk_avg_py/SAMPLE.site.cfg


include_dirs = /users/gpk/local/include
ibrary_dirs = /users/gpk/local/lib










speechresearch/gpk_avg_py/setup.py



"""Setup file for python module gpk_avg.
This does weighted, trimmed averages and
Kruskal least-squares monotonic fits.
"""
import sys

def info(s):
	sys.stdout.flush()
	sys.stderr.writelines([s, '\n'])
	sys.stderr.flush()

def _libtrunc(s):
	a = s.split('/')
	for tgt in ['lib64', 'lib']:
		if tgt in a:
			i = a.index(tgt)
			return os.path.join(*(a[:i+1]))
	return s

# The following code helps you find libgpk.so and libgpkio.so,
# so long as they are somewhere on LD_LIBRARY_PATH.    This may be important
# if you are using a binary distribution which may have its own limited idea
# of a search path, and you have added more directories (for your own software)
# to LD_LIBRARY_PATH.
import os
import stat

GPKLIB_LIB = None
pl = os.environ.get('LD_LIBRARY_PATH', '').split(':')
for p in pl:
	for ext in ['so', 'a']:
		pp = os.path.join(p, 'libgpk.%s' % ext)
		if os.path.isfile(pp) and os.access(pp, os.R_OK):
			GPKLIB_LIB = p
			break
	if GPKLIB_LIB is not None:
		break
if GPKLIB_LIB is None:
	info("#WARN: Cannot find gpklib.so on the LD_LIBRARY_PATH.  Searching elsewhere.")
	pl = []
	if 'HOME' in os.environ:
		pl.append(os.path.join(os.environ['HOME'], 'local/lib'))
		pl.append(os.path.join(os.environ['HOME'], 'lib'))
	for p in sys.path:
		pl.append(_libtrunc(p))
	for p in pl:
		for ext in ['so', 'a']:
			pp = os.path.join(p, 'libgpk.%s' % ext)
			if(os.path.isfile(pp) and os.access(pp, os.R_OK)
				and (GPKLIB_LIB is None
					or os.stat(pp)[stat.ST_MTIME]>os.stat(GPKLIB_LIB)[stat.ST_MTIME])
				):
				GPKLIB_LIB = p
if GPKLIB_LIB is None:
	info("#ERROR: Cannot find gpklib.so.  Please set LD_LIBRARY_PATH or install gpklib.")
	sys.exit(1)
info("#INFO: Found newest gpklib.so at %s" % GPKLIB_LIB)

# This tells where the libgpk include files go:
GPKLIB_INCLUDES = os.path.join(os.path.split(GPKLIB_LIB)[0], 'include')
# GPKLIB_INCLUDES = '/home/mace/gpk/local/include'
print 'includes=', GPKLIB_INCLUDES

from gmisclib import Num

# Copyright 2006,2007 Greg Kochanski
# Released under the LGPL, version 2 or later.

from distutils.core import setup, Extension

setup(name="gpkavg", version="1.0.1",
	description = "Robust Averaging.",
	author = "Greg Kochanski",
	author_email = "gpk@kochanski.org",
	ext_modules = [
		Extension("gpkavg", [ "gpk_avg_py.cc" ],
				libraries = ["gpk"],
				# Places to look for gpklib.h and gpkio.h:
				include_dirs = [
						GPKLIB_INCLUDES,
						Num.get_include()
						],

				# Places to look or libgpk and libgpkio:
				library_dirs = [
						GPKLIB_LIB
						],
				language = 'c++'
			)
		]
	)










speechresearch/gpk_avg_py/gpk_avg_py.cc


#include "Python.h"
#include <ctype.h>

#include "numpy/arrayobject.h"

#include <gpk_std.h>
#include <gpklib/ieee754.h>
#include <gpklib/innerloop4.h>
#include <gpklib/avg.h>
#include <gpklib/numerics.h>

/* Copyright 2005-2007 Greg Kochanski.
Released under the LGPL, version 2 or later.
*/


#define D if(0)



extern "C"
PyObject *
gpkavg_avg(PyObject *self, PyObject *args)
{
	PyObject *v;
        PyObject *wt = Py_None;
        double clip = 0.15;
	PyArrayObject *va, *wa;
	struct a_w out;
 
	if (!PyArg_ParseTuple(args, "O|Od", &v, &wt, &clip))
		return NULL;
	if(! (clip >= 0) || !(clip<0.5)) {
		PyErr_SetString(PyExc_ValueError, "Not (0 <= clip < 0.5).");
		return NULL;
		}

	D fprintf(stderr, "Arg parsed\n");
	va = (PyArrayObject *)
		PyArray_FromObject(v, PyArray_DOUBLE, 1, 1);
	if(va == NULL)
		return NULL;


	D fprintf(stderr, "va -> array\n");
	if(wt != Py_None)
		wa = (PyArrayObject *)
			PyArray_FromObject(wt, PyArray_DOUBLE, 1, 1);
	else
		wa = NULL;
	D fprintf(stderr, "wa -> ???\n");

	int n = va->dimensions[0];
	if(wa && n != wa->dimensions[0])	{
		Py_DECREF(wa);
		Py_DECREF(va);
		PyErr_SetString(PyExc_ValueError, "Size of value and weight arrays must match.");
		return NULL;
	}
	D fprintf(stderr, "checked\n");
 

	struct v_wt *p = new v_wt [n];
	C int vs = va->strides[0];
	C char *vp = va->data;
	D fprintf(stderr, "prepped\n");
	assert(p);
	if(wa)	{
		C int ws = wa->strides[0];
		int nneg = 0;
		int ineg = -1;
		double vneg = 0.0;
		double wsum = 0.0;
		C char *wp0 = wa->data;
		int i;
		for(i=0; i<n; i++) {
			C double *wp = (double *)(wp0+i*ws);
			p[i].v = *(double *)(vp+i*vs);
			if( !((*wp) >= 0.0) ) {
				nneg += 1;
				if(ineg < 0) {
					ineg = i;
					vneg = *wp;
				}
				p[i].wt = 0.0;
			}
			else
		       		p[i].wt = *wp;
				wsum += *wp;
		}
		Py_DECREF(wa);
		if(nneg != 0) {
			char buf[128];
			Py_DECREF(va);
			sprintf(buf, "%d negative or NaN weight(s): %6g at %d",
					nneg, vneg, ineg);
			PyErr_SetString(PyExc_ValueError, buf);
			return NULL;
			}
		if(! (wsum > 0.0)) {
			char buf[128];
			Py_DECREF(va);
			sprintf(buf, "Nonpositive weight sum: %g", wsum);
			PyErr_SetString(PyExc_ValueError, buf);
			return NULL;
			}
	}
	else {
		C int vs = va->strides[0];
		C char *vp = va->data;
		int i;
		for(i=0; i<n; i++) {
			p[i].v = *(double *)(vp+i*vs);
		       	p[i].wt = 1.0;
		}
	}
	D fprintf(stderr, "copied\n");
#if 0
	{
		int k;
		for(k=0; k<n; k++) {
			fprintf(stderr, "p[%d]=(%g,%g)\n", k, p[k].v, p[k].wt);
		}
	}
#endif
	Py_DECREF(va);
	Py_BEGIN_ALLOW_THREADS
	D fprintf(stderr, "multit {\n");
	out = avg_robust(p, n, clip);
	D fprintf(stderr, "avg_robust\n");
	delete [] p;
	D fprintf(stderr, "delete\n");
	Py_END_ALLOW_THREADS
	if(!finite(out.avg)) {
		PyErr_SetString(PyExc_ValueError, "No Center.");
		return NULL;
	}
	if(!finite(out.width))
		return Py_None;

	D fprintf(stderr, "multit }\n");
	D fprintf(stderr, "out=(%g,%g,%g)\n", out.avg, out.width, out.wt);
	return Py_BuildValue("(dd)", out.avg, out.width);
}


PyObject *
gpkavg_monotonic_guts(PyObject *self, PyObject *args,
			double * (*monotonizer)(const double*, int, int))
{
	double *a0;
	PyObject *v;
	PyArrayObject *a, *va;
        int sign = 1;
	npy_intp dims[1];
 
	if (!PyArg_ParseTuple(args, "O|i", &v, &sign))
		return NULL;
	if(sign == 0) {
		PyErr_SetString(PyExc_ValueError, "Sign = +1 or -1.");
		return NULL;
		}

	D fprintf(stderr, "Arg parsed\n");
	va = (PyArrayObject *)
		PyArray_ContiguousFromObject(v, PyArray_DOUBLE, 1, 1);
	if(va == NULL)
		return NULL;

	int n = va->dimensions[0];
	Py_BEGIN_ALLOW_THREADS
	a0 = (*monotonizer)((const double *)(va->data), n, sign);
	Py_END_ALLOW_THREADS
	Py_DECREF(va);
	dims[0] = n;
	/* a = (PyArrayObject *)PyArray_FromDims(1, dims, PyArray_DOUBLE); */
	a = (PyArrayObject *)PyArray_SimpleNew(1, dims, NPY_DOUBLE);
	Py_BEGIN_ALLOW_THREADS
	double *ad = (double *)(a->data);

	int j;
	for(j=0; j<n; j++)
		ad[j] = a0[j];
	/* INNERLOOP(j, 0, n, ad[j] = a0[j]); */
	free(a0);
	Py_END_ALLOW_THREADS

	return (PyObject *)a;
}




extern "C"
PyObject *
gpkavg_monotonic(PyObject *self, PyObject *args)
{
	return gpkavg_monotonic_guts(self, args, monotonic);
}



extern "C"
PyObject *
gpkavg_monomedian(PyObject *self, PyObject *args)
{
	return gpkavg_monotonic_guts(self, args, monotonic_median);
}



static char DocString[] = "This is a fast, C module implementing weighted trimmed averages,\n"
"and two flavors of best-fit monotonic functions.";


static PyMethodDef GpkavgMethods[] = {
	{"avg", gpkavg_avg, METH_VARARGS},
	{"monotonic", gpkavg_monotonic, METH_VARARGS},
	{"monomedian", gpkavg_monomedian, METH_VARARGS},
	{NULL, NULL}
};


extern "C" void initgpkavg()
{
	PyObject *m = Py_InitModule("gpkavg", GpkavgMethods);
	if(!m)
		return;
	PyModule_AddObject(m, "__doc__", PyString_FromString(DocString) );
	import_array();
}











speechresearch/classifiers/test/classi2.dat


a 0 1.1 # foo1
a 1 1 # foo1
a 2 1.05 # foo1
a 3 1.12 # foo1
a 2 1.01 # foo1
a 1 1.03 # foo1
a 0 1.1 # bar1
a 1 1 # bar1
a -2 1.05 # bar1
a 3 1.12 # bar1
a -2 1.01 # bar1
a -1 1.03 # bar1
b 0 0.1 # foo1
b 1 0 # foo1
b 2 0.05 # foo1
b 3 0.12 # foo1
b 2 0.01 # foo1
b 1 0.03 # foo1
b 0 0.1 # bar1
b 1 0 # bar1
b -2 0.05 # bar1
b 3 0.12 # bar1
b -2 0.01 # bar1
b -1 0.03 # bar1
a 0 1.1 # foo2
a 1 1 # foo2
a 2 1.05 # foo2
a 3 1.12 # foo2
a 2 1.01 # foo2
a 1 1.03 # foo2
a 0 1.1 # bar2
a 1 1 # bar2
a -2 1.05 # bar2
a 3 1.12 # bar2
a -2 1.01 # bar2
a -1 1.03 # bar2
b 0 0.1 # foo2
b 1 0 # foo2
b 2 0.05 # foo2
b 3 0.12 # foo2
b 2 0.01 # foo2
b 1 0.03 # foo2
b 0 0.1 # bar2
b 1 0 # bar2
b -2 0.05 # bar2
b 3 0.12 # bar2
b -2 0.01 # bar2
b -1 0.03 # bar2
a 0 1.1 # foo3
a 1 1 # foo3
a 2 1.05 # foo3
a 3 1.12 # foo3
a 2 1.01 # foo3
a 1 1.03 # foo3
a 0 1.1 # bar3
a 1 1 # bar3
a -2 1.05 # bar3
a 3 1.12 # bar3
a -2 1.01 # bar3
a -1 1.03 # bar3
b 0 0.1 # foo3
b 1 0 # foo3
b 2 0.05 # foo3
b 3 0.12 # foo3
b 2 0.01 # foo3
b 1 0.03 # foo3
b 0 0.1 # bar3
b 1 0 # bar3
b -2 0.05 # bar3
b 3 0.12 # bar3
b -2 0.01 # bar3
b -1 0.03 # bar3
a 0 1.1 # foo4
a 1 1 # foo4
a 2 1.05 # foo4
a 3 1.12 # foo4
a 2 1.01 # foo4
a 1 1.03 # foo4
a 0 1.1 # bar4
a 1 1 # bar4
a -2 1.05 # bar4
a 3 1.12 # bar4
a -2 1.01 # bar4
a -1 1.03 # bar4
b 0 0.1 # foo4
b 1 0 # foo4
b 2 0.05 # foo4
b 3 0.12 # foo4
b 2 0.01 # foo4
b 1 0.03 # foo4
b 0 0.1 # bar4
b 1 0 # bar4
b -2 0.05 # bar4
b 3 0.12 # bar4
b -2 0.01 # bar4
b -1 0.03 # bar4
a 0 1.1 # foo5
a 1 1 # foo5
a 2 1.05 # foo5
a 3 1.12 # foo5
a 2 1.01 # foo5
a 1 1.03 # foo5
a 0 1.1 # bar5
a 1 1 # bar5
a -2 1.05 # bar5
a 3 1.12 # bar5
a -2 1.01 # bar5
a -1 1.03 # bar5
b 0 0.1 # foo5
b 1 0 # foo5
b 2 0.05 # foo5
b 3 0.12 # foo5
b 2 0.01 # foo5
b 1 0.03 # foo5
b 0 0.1 # bar5
b 1 0 # bar5
b -2 0.05 # bar5
b 3 0.12 # bar5
b -2 0.01 # bar5
b -1 0.03 # bar5










speechresearch/classifiers/test/classi3.dat


a 0 1.1 # foo1
a 2 1.05 # foo1
a 3 1.12 # foo1
a 2 1.01 # foo1
a 1 1.03 # foo1
a 0 1.1 # bar1
a 1 1 # bar1
a -2 1.05 # bar1
a 3 1.12 # bar1
a -2 1.01 # bar1
a -1 1.03 # bar1
b 0.01 0.1 # bar1
b 0 0.1 # foo2
b 1 0 # foo2
b 2 0.05 # foo2
b 3 0.12 # foo2
b 2 0.01 # foo2
b 1 0.03 # foo2
b 0 0.1 # bar2
b 1 0 # bar2
b -2 0.05 # bar2
b 3 0.12 # bar2
b -2 0.01 # bar2
b -1 0.03 # bar2
a 0 1.1 # foo3
a 1 1 # foo3
a 2 1.05 # foo3
a 3 1.12 # foo3
a 2 1.01 # foo3
a 1 1.03 # foo3
a 0 1.1 # bar3
a 1 1 # bar3
a -2 1.05 # bar3
a 3 1.12 # bar3
a -2 1.01 # bar3
a -1 1.03 # bar3
a 0 1.1 # foo4
a 1 1 # foo4
a 2 1.05 # foo4
a 3 1.12 # foo4
a 2 1.01 # foo4
a 1 1.03 # foo4
a 0 1.1 # bar4
a 1 1 # bar4
a -2 1.05 # bar4
a 3 1.12 # bar4
a -2 1.01 # bar4
a -1 1.03 # bar4
b 0 0.1 # foo5
b 1 0 # foo5
b 2 0.05 # foo5
b 3 0.12 # foo5
b 2 0.01 # foo5
b 1 0.03 # foo5
b 0 0.1 # bar5
b 1 0 # bar5
b -2 0.05 # bar5
b 3 0.12 # bar5










speechresearch/classifiers/test/classifier.dat


a 0 1.1 # foo
a 1 1 # foo
a 2 1.05 # foo
a 3 1.12 # foo
a 2 1.01 # foo
a 1 1.03 # foo
a 0 1.1 # bar
a 1 1 # bar
a -2 1.05 # bar
a 3 1.12 # bar
a -2 1.01 # bar
a -1 1.03 # bar
b 0 0.1 # foo
b 1 0 # foo
b 2 0.05 # foo
b 3 0.12 # foo
b 2 0.01 # foo
b 1 0.03 # foo
b 0 0.1 # bar
b 1 0 # bar
b -2 0.05 # bar
b 3 0.12 # bar
b -2 0.01 # bar
b -1 0.03 # bar










speechresearch/classifiers/qdg_classifier


#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""A linear or quadratic classifier,
but the test and training sets are defined by the
C{-group} flag.
The idea is that you can define groups and a group
is treated as a unit when the data is split into the
test and training set.

Why would you want to do this?    For instance,
if you are building classifiers to separate languages,
and you have several subjects per language, it is possible
that your subject is learning peculiarities of the individual
subjects, rather than properties of the language.

Without grouping, half of subject A's data might be in the
training set and half in the test set.    The classifier may
learn A's properties and then use that knowledge in the test.
Thus, without grouping, the classifier can succeed without generalizing
from subject to subject.

With grouping, the classifier needs to learn the language
from (e.g.) subjects A, B, C and then extrapolate that knowledge
onto other subjects from the same language (e.g. D, E, F).
Thus, the classifier is forced to learn general properties of the
language, not specific properties of the individual.

To use this, give the
C{-group PATTERN NUM}
switch.  PATTERN is a L{regular expression<re>}, possibly including parenthesized
regions (L{re.match.group}), and NUM is an integer that selects which region is
used as the group name.    NUM=0 means the entire regular
expression, NUM=1 means the first parenthesized region, etc.

See the usage notes and flags for C{l_classifier}.

@note: Classifying 2300 entries into 5 groups, based on a 3-dimensional feature
	vector takes about 40 minutes (in 2010, on a single processor).

@note: This code was described in an appendix to
	"Dimensions of durational variation in speech",
	by Anastassia Loukina, Greg Kochanski, Burton Rosner, Chilin Shih, and Elinor Keane,
	submitted 2010 to J. Acoustical Society of America.
"""


from gmisclib import die
from gmisclib import fiatio
from gmisclib import g_closure
from g_classifiers import q_classifier_r as Q
from g_classifiers import qd_classifier_guts as QC
from g_classifiers import l_classifier_guts as LC


def go_group_q(fd, n_per_dim=QC.N_PER_DIM, ftrim=None,
		grouper=None, coverage=QC.COVERAGE, ftest=QC.FTEST,
		verbose=True, modify_class=None):
	d = Q.read_data(fd)
	print '# classes: %s' % (' '.join(Q.list_classes(d)))
	print '# groups: %s' % (' '.join(Q.list_groups(d, grouper)))

	modelchoice = g_closure.Closure(QC.qd_classifier_desc, g_closure.NotYet,
					ftrim=ftrim)
	classout = fiatio.writer(open('classified.fiat', 'w'))
	classout.header('ftrim', ftrim)

	summary, out, wrong = Q.compute_group_class(
						d,
						n_per_dim=n_per_dim,
						modelchoice=modelchoice,
						builder=Q.forest_build,
						classout=classout, coverage=coverage,
						ftest=ftest, verbose=verbose,
						grouper=grouper, modify_class=modify_class
						)
	Q.default_writer(summary, out, classout, wrong)



def go_group_l(fd, n_per_dim=QC.N_PER_DIM, ftrim=None,
		grouper=None, coverage=QC.COVERAGE, ftest=QC.FTEST,
		verbose=True, modify_class=None):
	d = Q.read_data(fd)
	print '# classes: %s' % (' '.join(Q.list_classes(d)))
	print '# groups: %s' % (' '.join(Q.list_groups(d, grouper)))

	classout = fiatio.writer(open('classified.fiat', 'w'))

	modelchoice = g_closure.Closure(LC.l_classifier_desc, g_closure.NotYet,
					ftrim=ftrim)
	classout.header('ftrim', ftrim)

	summary, out, wrong = Q.compute_group_class(
						d,
						modelchoice=modelchoice,
						n_per_dim=n_per_dim,
						builder=Q.forest_build,
						classout=classout, coverage=coverage,
						ftest=ftest, verbose=verbose,
						grouper=grouper, modify_class=modify_class
						)

	Q.default_writer(summary, out, classout, wrong)




if __name__ == '__main__':
	import sys

	Modify = None
	Stdin = sys.stdin
	ftrim = None
	Verbose = 1
	arglist = sys.argv[1:]
	ct = 'Q'
	Gpat = None
	Gwhich = None
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-coverage':
			QC.COVERAGE = float(arglist.pop(0))
		elif arg == '-nperdim':
			QC.N_PER_DIM = int(arglist.pop(0))
		elif arg == '-Q':
			ct = 'Q'
		elif arg == '-L':
			ct = 'L'
		elif arg == '-ftest':
			QC.FTEST = float(arglist.pop(0))
			assert 0.0 < FTEST < 1.0
		elif arg == '-c':
			ftrim = float(arglist.pop(0))
			assert 0.0 <= ftrim < 0.5
		elif arg == '-quiet':
			verbose = 0
		elif arg == '-verbose':
			verbose = -1
		elif arg == '-flatten':
			Modify = Q.default_modify_class
		elif arg == '-i':
			Stdin = open(arglist.pop(0), 'r')
		elif arg == '-group':
			Gpat = arglist.pop(0)
			Gwhich = int(arglist.pop(0))
		elif arg == '-D':
			Q.D += 1
		else:
			die.die('Unrecognized argument: %s' % arg)
	if len(arglist) != 0:
		die.die("Extra arguments: %s" % str(arglist))
	if Gpat is None:
		die.die("You must specify a pattern for grouping with -group P w")

	grouper = Q.grouper_c(Gpat, Gwhich)
	if ct == 'Q':
		go_group_q(Stdin, coverage=QC.COVERAGE, n_per_dim=QC.N_PER_DIM,
					ftrim=ftrim, ftest=QC.FTEST, verbose=Verbose,
					grouper=grouper, modify_class=Modify)
	else:
		go_group_l(Stdin, coverage=QC.COVERAGE, n_per_dim=QC.N_PER_DIM,
					ftrim=ftrim, ftest=QC.FTEST, verbose=Verbose,
					grouper=grouper, modify_class=Modify)










speechresearch/classifiers/g_kmeans


#!python

"""
This runs a K-means algorithm on some text/plain data.
Usage: g_kmeans [flags] K <data >output
where flags are:

-- : end of flags

-header AAA BBB : add AAA=BBB to the header.

-clip .### : use a trimmed mean instead of a regular mean in the algorithm.
This makes the algorithm robust against wild data.
	
-uidname NNN : this just changes the name of the output column that
contains the name of each datum.   This is intended to make it easier
to feed the output into other programs.

Input format:
C{N} numeric columns separated by white space, a hash mark, and a name for each datum.
The hash mark and the name are optional.

Output format:

L{fiatio} format on the standard output.
"""

import sys
from gmisclib import die
from gmisclib import chunkio
from gmisclib import fiatio
from g_classifiers import g_kmeans

if __name__ == '__main__':
	arglist = sys.argv[1:]
	hdrs = {}
	Clip = None
	uidname = 'uid'
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-header':
			k = arglist.pop(0)
			v = arglist.pop(0)
			hdrs[k] = v
		elif arg == '-uidname':
			uidname = arglist.pop(0)
		elif arg == '-clip':
			Clip = float(arglist.pop(0))
		else:
			die.die('Unrecognized flag: %s' % arg)
	if not arglist:
		sys.stderr.write(__doc__)
		die.die("Usage: g_kmeans [flags] number_of_classes <data >output")
	ncl = int(arglist[0])
	d = g_kmeans.read_data(sys.stdin)
	o, map_to_cluster, err = g_kmeans.kmeans(d, ncl, distfcn=g_kmeans.euclid, clip=Clip)
	w = fiatio.writer(sys.stdout)
	w.headers(hdrs)
	w.header('Ncl', ncl)
	if Clip is not None:
		w.header('Clip', Clip)
	w.header('Error', err)
	for (clnum, descr) in enumerate(o):
		w.header('cluster%d' % clnum,
			chunkio.chunkstring_w().write_NumArray(descr.center, str).close()
			)
		w.header('size%d' % clnum, descr.size)
	for (clnum, descr) in enumerate(o):
		for datum_uid in descr.membership:
			tmp = {'clnum': clnum, uidname: datum_uid}
			w.datum(tmp)
	w.flush()










speechresearch/classifiers/q_classifier_mm.py


"""Subroutines for q_classifier.py that implement a multi-mu model.
That is, one where all the classes share a common covariance matrix.
"""

import math
import multivariance as M
import q_classifier as QC
from gmisclib import dictops

HUGE = 1e30

def count_the_classes(data):
	"""How many examples of each class do we have?"""
	counts = {}
	for datum in data:
		dictops.add_doc(counts, datum.classid, 1)
	return counts



def build_classifiers(data, N, modelchoice=M.multi_mu):
	"""Builds a set of quadratic classifiers.
	Data is a list of datum_tr .
	It returns a list: [ (evaluation_result, classifier_description), ... ] ."""

	assert modelchoice==M.multi_mu or modelchoice==M.multi_mu_diag

	cprms = M.meanvar(data, N, modelchoice)
	assert isinstance(cprms[0], M.multi_mu_with_numbers)	\
		or isinstance(cprms[0], M.multi_mu_diag_with_numbers)

	classlist = cprms[0].desc.int_to_id.values()

	if modelchoice==M.multi_mu_diag:
		details = M.diag_quadratic(ndim=cprms[0].desc.ndim())
	elif modelchoice==M.multi_mu:
		details = M.quadratic(ndim=cprms[0].desc.ndim())
	else:
		RuntimeError, 'Cannot happen'

	classcounts = count_the_classes(data)
	# Now, we build a bunch of classifiers
	classifiers = []
	for tmp in cprms:
		qc = QC.classifier()
		for c in classlist:
			# Bias is the Bayesean prior: classes with more training examples
			# are more likely.
			bias = math.log(classcounts[c])
			if modelchoice==M.multi_mu_diag:
				q = M.diag_quadratic_with_numbers(tmp.mu[c], tmp.invsigma, \
										details, bias)
			elif modelchoice==M.multi_mu:
				q = M.quadratic_with_numbers(tmp.mu[c], tmp.invsigma,
										details, bias)
			else:
				RuntimeError, 'Cannot happen'
			qc.addQuad(c, q)
		classifiers.append(qc)
	return classifiers











speechresearch/classifiers/g_class_centers.py


#!/usr/bin/env python

"""This computes centers for classes.
You give it a classified.fiat file on the argument list,
as obtained from *_classifier.py, and it
produces a list of files, class names, and the feature vector
at the center of each class.

To define the center, it takes the component-by-component
median of the feature vector, including only
data that are correctly classified.
"""


import math
import gpkavg
from gmisclib import gpkmisc
from gmisclib import Num
from gmisclib import die
from gmisclib import dictops
import q_classifier_r

CLIP = 0.15


def process(f):
	h, data, c = q_classifier_r.read_fiat(open(f, 'r'))
	lp = []
	nic = {}
	for datum in data:
		if datum['trueclass'] == datum['compclass']:
			lp.append( datum['V'].shape[0] )
			tc = datum['trueclass']
			dictops.add_doc(nic, tc, 1)
	n = int(math.ceil(gpkmisc.median(lp)))

	index = {}
	psa = {}
	for (cl, nicl) in nic.items():
		psa[cl] = Num.zeros( (n, nicl), Num.Float)
		index[cl] = 0

	for datum in data:
		if datum['trueclass'] == datum['compclass']:
			v = datum['V']
			ml = min( v.shape[0], n )
			tc = datum['trueclass']
			psa[tc][:n,index[tc]] = v[:n]
			index[tc] += 1
	o = {}
	for cl in nic.keys():
		acoef = Num.zeros((n,), Num.Float)
		vcoef = Num.zeros((n,), Num.Float)
		for j in range(n):
			thisAvg, thisVar = gpkavg.avg(psa[cl][j,:], None, CLIP)
			acoef[j] = thisAvg
			vcoef[j] = thisVar
		o[cl] = (acoef, vcoef)
	return o


def format(v):
	return ' '.join( [ '%f' % x for x in v ] )


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	Var = False
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-var':
			Var = True
		elif arg == '-clip':
			CLIP = float(arglist.pop(0))
		else:
			die.die('Unrecognized flag: %s' % arg)

	for f in arglist:
		typ = process(f)
		for (cl, (acoef, vcoef)) in typ.items():
			if Var:
				print f, cl, format(vcoef)
			else:
				print f, cl, format(acoef)










speechresearch/classifiers/__init__.py


# import q_classifier_r
# import qd_classifier_guts
# import l_classifier_guts










speechresearch/classifiers/data_splitter.py


"""
@note: The split into training set and test set is completely deterministic,
	depending only on each datum's identifier, the total number of data.
	(If you use a single instance of L{bluedata} or L{bluedata_groups} to
	make several splits, then each split will be different.  But if you created
	a new instance, you'd get the exact same sequence of splits.)
"""

import math
import random
import zlib
from gmisclib import gpkmisc
from gmisclib import dictops
from gmisclib import dict_vector as DV
from gmisclib import blue_data_selector as BDS


def Hash(x):
	Mask1 = 0xffffffff
	Mask2 = 0xffffffffffff
	rv = 0
	for (s,i) in sorted(x):
		tmp = zlib.crc32(s) & Mask1
		rv = ((rv+tmp) * (17*i + 7)) & Mask2
	return rv

assert Hash([('a', 3), ('b', 4)]) == Hash([('a', 3), ('b', 4)]) 
assert Hash([('ss', 0), ('ta', 4)]) == Hash([('ss', 0), ('ta', 4)]) 


class bluedata(object):
	"""This is an extension of L{gmisclib.blue_data_selector.bluedata} which
	is aware of the classids of data.  It tries to split the
	data to take the same fraction of each class.
	"""

	def __init__(self, data, blueness = 2.0):
		"""@type data: a sequence of L{datum_tr} objects.
		"""
		r = random.Random(len(data))
		self.ntot = 0
		per_class_data = dictops.dict_of_lists()
		for datum in data:
			per_class_data.add(datum.classid, datum)
		ncltmp = [(nm, len(d)) for (nm,d) in per_class_data.items()]
		# Start the random number generator in a random, data-dependent
		# state, but one that is independent of the order of the data.
		r.jumpahead(abs(Hash(ncltmp)))
		self.r = r.getstate()

		self.selector = []
		for (cid, cldata) in sorted(per_class_data.items()):
			self.ntot += len(cldata)
			self.selector.append( (cid, BDS.bluedata(cldata, blueness, rng=r)) )
	

	def _chooseint(self, n, r):
		"""This chooses integers math.floor(n) or math.ceil(n) with
		appropriate probabilities so that the expectation value of
		_chooseint(n) is n.
		@type n: float
		@rtype: int
		@type r: L{random.Random}
		@param r: random number generator.
		"""
		f = math.floor(n)
		p = n - f
		assert 0.0 <= p <= 1.0
		i = int(f)
		if r.random() < p:
			return i+1
		return i


	def split(self, n, seed=0):
		"""Split the stored data into a group of C{n} and the remainder.
		Successive calls to split() will tend to (as nearly as possible)
		put different data into the first list.
		@type n: int or float
		@return: tuple(list of length n(or nearly), list of remainder)
		"""
		frac = float(n)/float(self.ntot)
		# First, we choose how many items to select from each class.
		r = random.Random()
		r.setstate(self.r)
		r.jumpahead(abs(seed))
		while True:
			# We pick random numbers for each class, then check to see if the
			# total is right.
			npc = {}
			ntot = 0
			for (cid, selector) in self.selector:
				tmp = self._chooseint(frac*len(selector), r)
				assert tmp >= 0 and tmp <= len(selector)
				ntot += tmp
				npc[cid] = tmp
			if n-0.5 <= ntot <= n+0.5:
				break

		# Then, we use a blue data selector for each class to pick the right number
		# of items from that class.
		o1 = []
		o2 = []
		for (cid, selector) in self.selector:
			t1, t2 = selector.split(npc[cid])
			o1.extend( t1 )
			o2.extend( t2 )
		assert len(o1) == ntot
		# Finally, we shuffle the classes back together.
		r.shuffle(o1)
		r.shuffle(o2)
		# ...and return.
		return (o1, o2)

	
	def __len__(self):
		return self.ntot


class bluedata_groups(object):
	def __init__(self, d, gr):
		"""A 'grouper' function takes a DUID (a unique i.d. string
		for a datum) and returns the name of the data group to which
		it belongs.    This group name is used in constructing the training
		and test sets.
		@param d: a list of data
		@type d: list(L{datum_c})
		@return: A dictionary full of lists; each list corresponds to one group.
		@rtype: L{dictops.dict_of_lists<dictops>}
		"""
		r = random.Random(len(d))
		grps = dictops.dict_of_lists()
		self.ngc = {}
		ncl = dictops.dict_of_accums()
		self.ntot = len(d)
		self.dused = {}
		self.gmap = {}
		for t in d:
			g = gr(t)
			grps.add(g, t)
			ncl.add(t.classid, 1)
			self.gmap[id(t)] = g
		self.grps = sorted(grps.items())

		# Start the random number generator in a random, data-dependent
		# state, but one that is independent of the order of the data.
		ncltmp = [(nm, n) for (nm,n) in ncl.items()]
		ngtmp = [(nm, len(t)) for (nm,t) in self.grps]
		r.jumpahead(abs(Hash(ncltmp)^Hash(ngtmp)))

		for t in d:
			self.dused[id(t)] = r.random()
		self.gused = {}
		n_in_c = DV.dict_vector()
		for (g, pgd) in self.grps:
			self.gused[g] = 0.0
			nc = dictops.dict_of_accums()
			for t in pgd:
				nc.add(t.classid, 1)
			self.ngc[g] = DV.dict_vector(nc.items())
			n_in_c += self.ngc[g]
			assert isinstance(self.ngc[g], DV.dict_vector)
		assert (n_in_c > 0).all(), "Weird - zero total examples of a class we know about???"
		self.ncl = DV.dict_vector(ncl.items())
		assert isinstance(self.ncl, DV.dict_vector)
		self.r = r.getstate()


	def __len__(self):
		return self.ntot

	HUGE = 1e30

	def split(self, n, seed=0):
		"""Take groups until you have accumulated approximately n data.
		The trick is to make all classifiers as identical as possible
		by getting the same balance of classes in the training set.
		We are willing to sacrifice some data to do that.
		@param n: how many data in the testing set
		@type n: float or int
		@return: (testing set, training set, names in training set)
		@rtype: tuple(list(L{datum_tr}), list(L{datum_tr}), list(str))
		"""
		r = random.Random()
		r.setstate(self.r)
		r.jumpahead(abs(seed))
		assert 1 <= n <= self.ntot
		ftr = 1.0 - float(n)/float(self.ntot)
		assert isinstance(self.ncl, DV.dict_vector)
		#: How many data from each class should the training set have?
		tgt = self.ncl * ftr
		assert isinstance(tgt, DV.dict_vector)
		#: This is an accumulator of how many we've found in each class:
		ta = DV.dict_vector()

		#First, we select which groups to use in the training set.
		myscore = self.HUGE
		groups = set()
		# Never put all your groups into the training set!
		while len(groups)<len(self.grps)-1:
			minused = min([self.gused[k] for (k,v) in self.grps
					if k not in groups])
			q = [k for (k,v) in self.grps
				if self.gused[k]<minused+r.random()**2
					and k not in groups
					]
			assert q
			r.shuffle(q)
			scores = DV.dict_vector()
			for g in q:
				scores[g] = self._score(ta + self.ngc[g] - tgt)
			gfound, newscore = DV.min_within(scores)
			if newscore < myscore:
				myscore = newscore
				groups.add(gfound)
				ta += self.ngc[gfound]
			else:
				break
		assert len(groups) > 0
		# Then, we go through and select data from the previously selected
		# groups.
		tgt *= (ta/self.ncl.float()).median()
		o2 = []
		o1 = []
		for (g, d) in self.grps:
			if g in groups:
				assert (ta >= self.ngc[g]).all()
				o2.extend( self._sample(d, tgt, ta, self.ngc[g]) )
			else:
				o1.extend(d)
		r.shuffle(o1)
		r.shuffle(o2)
		return (o1, o2, groups)


	def _score(self, future_tgt):
		return abs(future_tgt).sum()


	def _sample(self, d, tgt, ta, ngc):
		"""Here, we attempt to sample items from the list of data d,
		taking care to sample less-used data first.   We also
		increment the group used counter (for later use in choosing
		groups, in C{split()}.
		Data items will be used at most once, so you may not get all
		that you ask for.

		@param d: list of data
		@type d: list(data_tr)
		@param tgt: the desired remaining number of data to select for the training set.
			This is how many we will try to get out of the groups that have
			not yet been C{_select()}ed.   It is decremented at the end of the call.
		@param ta: the total remaining number of data in each class.   This
			looks at the data within groups we have selected but where
			we on which we have not yet called C{_sample()}.
			It is decremented at the end of the call.
		@param ngc: the number of data in each class, within our particular group. 
		@type tgt: L{dict_vector.dict_vector}
		@type ta: L{dict_vector.dict_vector}
		@type ngc: L{dict_vector.dict_vector}
		"""
		assert isinstance(ngc, DV.dict_vector), "ngc=%s" % str(ngc)
		n = DV.round(tgt * (ngc/ta.float()))
		n0 = n.copy()
		tmp = [ (self.dused[id(t)], t) for t in d ]
		tmp.sort()
		f = 1.0/len(d)
		o = []
		for (u, t) in tmp:
			if n[t.classid] >= 0.5:
				self.dused[id(t)] += 1
				self.gused[self.gmap[id(t)]] += f
				o.append(t)
				n[t.classid] -= 1
		tgt -= n0 - n
		ta -= ngc
		assert (ta >= 0).all()
		ta.idropzero()
		return o










speechresearch/classifiers/setup.py


#!python

from distutils.core import setup
# from distutils.extension import Extension
# from Cython.Distutils import build_ext
import numpy
import os
Include_dirs = [ '.', 'lib', numpy.get_include(),
			os.path.join(os.environ['HOME'], 'local', 'include') ]
# Ldirs = [ os.path.join(os.environ['HOME'], 'local', 'lib') ]


setup(name = "g_classifiers", version = "0.30.3",
	description = "Python classifiers.",
	author = "Greg Kochanski",
	url = "http://kochanski.org/gpk/code/speechresearch/classifiers",
	author_email = "gpk@kochanski.org",
	packages = ['g_classifiers'],
	package_dir = {'g_classifiers': '.'},
	scripts = ['qd_classifier', 'l_classifier', 'qdg_classifier', 'g_kmeans'],
	install_requires = [
				'gmisclib >= 0.60.4',
				# 'numpy >= 1.0.3',
				],
	# cmdclass = {'build_ext': build_ext},
	# ext_modules=[ 
    		# Extension("g_classifiers.logP",         ["logP.pyx"],
				# include_dirs = Include_dirs,
				# depends = [],
				# # library_dirs = Ldirs,
				# # libraries = ['gpk'],
				# language = 'c++'
				# ),
		# ],
	license = 'GPL2',
	keywords = "computational linguistics basic library python science classify",
	platforms = "All",
	classifiers = [
		'License :: OSI Approved :: GNU General Public License (GPL)',
		'Operating System :: OS Independent',
		'Development Status :: 3 - Alpha',
		'Topic :: Scientific/Engineering',
		'Intended Audience :: Science/Research',
		'Programming Language :: Python',
		# X11
		'Operating System :: OS Independent',
		'Programming Language :: Python',
		],
	long_description = """Linear and quadratic discriminant classifiers.
	See http://kochanski.plus.com/code/speechresearch/classifiers for documentation
	and http://sourceforge.net/projects/speechresearch for downloads,
	or look on the Python Cheese shop, http://pypi.python.org .
	"""
	)











speechresearch/classifiers/epydoc.config


[epydoc]
name: Speechresearch/classifiers
url: http://sourceforge.net/projects/speechresearch
link: <a href="http://sourceforge.net/projects/speechresearch">Speechresearch/classifiers</a> (<a href="http://kochanski.org/gpk">gpk</a>)
imports: yes
inheritance: included
graph: classtree
imports: yes
private: no










speechresearch/classifiers/read_classified.py


#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""This module reads the outputs of
qd_classifier.py, specificially classifed.fiat and classes.chunk.
"""

from gmisclib import fiatio
from gmisclib import chunkio
from gmisclib import die
import q_classifier_r as Q
# from g_classifiers import l_classifier_guts as LC
# from g_classifiers import qd_classifier_guts as QC



def read_classified(f):
	"""Read classified.fiat, as produced by l_classifier or qd_classifier
	This unpacks the two columns that are packed into ASCII representations
	and turns them back into python objects.
	@param f: file or filename
	@type f: file or str
	@rtype (dict, list(dict), list(str))
	@return: Much like L{fiatio.read<fiatio>}, it returns a tuple of header
		information, a list of dictionaries (each dictionary
		corresponding to a line) and a list of comment strings.
	"""
	if isinstance(f, str):
		f = open(f, 'r')
	header, data, comments = fiatio.read(f)

	for d in data:
		if 'P' in d:
			d['P'] = chunkio.stringchunk(d['P']).read_dict(float)
		if 'V' in d:
			d['V'] = chunkio.stringchunk(d['V']).read_NumArray()
	return (header, data, comments)



def model_fromchunk(chunk):
	"""A factory function to read in an arbitrary classifier model.
	@type chunk: L{chunkio.chunk}
	"""
	tmp = chunk.groupstart()
	if tmp == 'quadratic_class_model':
		rv = Q.qmodel.fromchunk(chunk)
	elif tmp == 'linear_class_description':
		rv = Q.lmodel.fromchunk(chunk)
	else:
		raise chunkio.BadFileFormat, 'Unknown type of classifier model: %s' % tmp
	chunk.groupend()
	return rv



def read_classifier(chunk):
	"""Read a classifier in from a L{gmisclib.chunkio.chunk}.
	This can yield either a quadratic or a linear classifier, depending what's
	available in the data file.   (This is not normally called directly
	by the user.)

	@type chunk: chunkio.chunk
	@param chunk: loosely, a data file.   More precisely, a source of tokens.
	@rtype: L{l_classifier} or L{qd_classifier}
	@return: a single classifier, containing models for several classes.
	"""
	typename = chunk.groupstart()
	models = chunk.read_dict_of(model_fromchunk)
	info = chunk.read_dict(str)
	chunk.groupend()
	return Q.classifier(typename, models, info=info,
			trainingset_name=info.get('trainingset', None),
			uid=info.get('Cuid', None)
			)


def read_classes(f):
	"""Read classes.chunk, as produced by l_classifier or qd_classifier
	It converts the header information to ints or floats as appropriate.
	It expects to read in a forest of equivalent classifiers, and it
	returns a list of them.  This is the normal API for reading
	classes.chunk.

	@param f: a filename or a file to read
	@type f: L{str} or L{file}
	@rtype: tuple(dict(str:str), list(some_kind_of_classifier))
	"""
	if isinstance(f, str):
		f = open(f, 'r')
	dc = chunkio.datachunk(f)
	hdr = read_classes_header(dc)
	classilist = dc.read_array_of(read_classifier)
	# if hdr['classifier_type'] == 'linear_discriminant_classifier':
	# 	classilist = dc.read_array_of(LC.classifier_reader)
	# else:
	# 	classilist = dc.read_array_of(QC.classifier_reader)
	return (hdr, classilist)


def read_classes_header(dc):
	"""Read in the header info.   This is part of the normal API.
	@param dc: a datachunk containing the classes.chunk file
		produced by a classifier run.
	@type dc: L{chunkio.datachunk}
	@rtype: dict(str: str, int, or float)
	@return: a dictionary containing the header information.
		See the docstring for the C{l_classifier} script for typical contents.
		Numbers are converted to L{float} or L{int} as appropriate.
	"""
	hdr = dc.read_dict(str)
	for k in ['nok', 'total', 'N_per_dim']:
		try:
			hdr[k] = int(round(float(hdr[k])))
			# This is to handle formats like "10.0".   Thanks to
			# Anastassia Loukina email Nov 10, 2011.
		except KeyError:
			pass
	for k in ['Pcorrect', 'K', 'KSigma', 'PSigma', 'Chance',
			'Perfection', 'PerfectionSigma', 'ChSigma',
			'Ftest', 'coverage']:
		try:
			hdr[k] = float(hdr[k])
		except KeyError:
			pass
	return hdr


if __name__ == '__main__':
	import sys
	print read_classes(sys.stdin)










speechresearch/classifiers/l_classifier_guts.py


#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""A classifier that assumes that P is linear in position.
This is known as a (linear) logistic discriminant analysis::

@note: A useful general reference is:
	@inbook{webb:spr:logistic,
   	author    = {Andrew Webb},
   	title     = {Statistical Pattern Recognition},
   	pages     = {124--132},
   	year      = {1999},
   	publisher = {Arnold},
   	address   = {London, New York},
   	note = {ISBN 0 340 74164  3}
	}

@note: This code was described in an appendix to
	"Dimensions of durational variation in speech",
	by Anastassia Loukina, Greg Kochanski, Burton Rosner, Chilin Shih, and Elinor Keane,
	submitted 2010 to J. Acoustical Society of America.
"""


import sys
import math
import random
import numpy
from gmisclib import die
from gmisclib import fiatio
from gmisclib import g_closure
from gmisclib import gpkmisc
from gmisclib import Numeric_gpk as NG

import q_classifier_r as Q

COVERAGE = 3
FTEST = 0.25
N_PER_DIM = 10.0




def ref_from_data(data):
	tmp = [ datum.value for datum in data ]
	return NG.median_across(tmp)


def ref_from_models(models):
	tmp = [m.reference for m in models.values()]
	return NG.median_across(tmp)


class l_classifier_desc(Q.classifier_desc):
	"""This class is metadata and helper functions for a linear discriminant classifier.
	"""

	def __init__(self, data=None, evaluator=None, models=None, ftrim=None):
		if data is not None:
			classes = Q.list_classes(data)
			fvdim = Q.get_dim(data)	# length of the feature vector
			reference_pt = ref_from_data(data)
		elif models is not None:
			classes = models.keys()
			fvdim = models.values()[0].direction.shape[0]
			reference_pt = ref_from_models(models)
		else:
			raise ValueError, "Needs either a set of models or data to build a l_classifier_desc."
		Q.classifier_desc.__init__(self, classes, fvdim, evaluator=evaluator, ftrim=ftrim)
		self.reference = reference_pt


	def np(self):
		"""The number of parameters required to define each class."""
		assert self.ndim > 0
		return self.ndim + 1

	def npt(self):
		"""The total number of parameters required to define all classes."""
		assert self.nc > 1, "Only %d classes" % self.nc
		assert self.np() > 0
		return (self.nc-1) * self.np()

	def unpack(self, prmvec, trainingset_name=None, uid=None):
		"""Produce a classifier from a parameter vector."""
		m = self.np()
		assert len(prmvec) == self.npt()
		assert self.c	# Can't do much with zero classes.

		o = l_classifier(self, trainingset_name=trainingset_name, uid=uid)
		for (i, c) in enumerate(self.c):
			if i >= self.nc-1:
				break	# Last one is the zero model.
			# print 'ic', i, c, i*m, (i+1)*m, prmvec.shape
			pc = prmvec[i*m : (i+1)*m]
			bias = pc[0]
			prms = pc[1:]
			o.add_model( c, Q.lmodel( prms, bias, self.reference ) )
		o.add_model(c, Q.lzmodel( self.ndim ) )
		return o


	def start(self, data):
		"""Starting position for Markov Chain Monte Carlo."""
		assert self.npt() > 0
		p = numpy.zeros((self.npt(),))
		v = numpy.identity(self.npt(), numpy.float)
		var = NG.vec_variance( [datum.value for datum in data] )
		if not numpy.greater(var, 0.0).all():
			die.die("Variance of some data column is not positive: %s" % str(var))
		# print 'data[0].value=', data[0].value
		print 'START: var=', var
		assert var.shape == (self.ndim,)
		assert self.npt() % self.np() == 0
		for i in range(self.npt()):
			snp = self.np()
			isnp = i % snp
			if isnp == 0:
				sig = 1.0
			else:
				sig = math.sqrt(var[isnp-1])
			p[i] = random.normalvariate(0.0, 1.0/sig)
			v[i,i] = sig**-2
		# print 'p=', p
		# print 'v=', v
		return (p, v)

	def typename(self):
		return 'linear_discriminant_classifier'





# class l_classifier(Q.classifier, Q.forest_mixin):
class l_classifier(Q.classifier):
	"""This is a linear discriminant classifier.
	@type cdesc: L{l_classifier_desc} or None
	"""

	def __init__(self, cdesc=None, models=None, trainingset_name=None, uid=None):
		# print 'l_classifier class: trainingset=', trainingset_name
		if cdesc is None:
			cdesc = l_classifier_desc(models=models)
		if models is None:
			models = {}
		Q.classifier.__init__(self, cdesc.typename(),
					models, trainingset_name=trainingset_name,
					uid=uid, cdesc=cdesc)
#		Q.forest_mixin.__init__(self, cdesc)






def go_auto(fd, coverage=COVERAGE, ftest=FTEST, n_per_dim = N_PER_DIM,
			ftrim=None, verbose=True, modify_class=None,
#			evnm=None
		):
	d = Q.read_data(fd)
	print '# classes: %s' % (' '.join(Q.list_classes(d)))
	modelchoice = g_closure.Closure(l_classifier_desc, g_closure.NotYet,
#					evaluator=Q.evaluator_from_name(evnm),
					ftrim=ftrim)
	classout = fiatio.writer(open('classified.fiat', 'w'))
# 	classout.header('evaluator', evnm)
	classout.header('ftrim', ftrim)
	summary, out, wrong = Q.compute_self_class(d, coverage=coverage, ftest=ftest,
						n_per_dim = n_per_dim,
						modelchoice = modelchoice,
						builder=Q.forest_build,
						classout=classout, verbose=verbose,
						modify_class=modify_class)
	Q.default_writer(summary, out, classout, wrong)




#def classifier_reader(dc):
	#"""Read the classifier definitions produced by classifier_writer()."""
	#def model_reader(dc):
		#if dc.groupstart() != 'linear_class_description':
			#raise chunkio.BadFileFormat, "Wrong type of class description"
		#bias = dc.read_float()
		#direction = dc.read_NumArray()
		#if len(direction.shape) != 1:
			#raise chunkio.BadFileFormat, "Bad shape direction"
		#reference_pt = dc.read_NumArray()
		#dc.groupend()
		#q = Q.lmodel(direction, bias, reference_pt)
		#return q

	#if dc.groupstart() != 'linear_discriminant_classifier':
		#raise chunkio.BadFileFormat, "Missing outer group"

	#models = dc.read_dict_of(model_reader)
	#info = dc.read_dict(lambda x:x)
	#dc.groupend()
	#return l_classifier( cdesc=None, models=models,
				#trainingset_name=info['trainingset'],
				#uid=info['Cuid'])



#def read_classes(fd):
	#dc = chunkio.datachunk(fd)
	#hdr = Q.read_classes_header(dc)
	#classes = dc.read_array_of(classifier_reader)
	#return (hdr, classes)




def test_build1(classifier_choice):
	print 'TEST_BUILD1:'
	data = [ Q.datum_tr([1.0], 'A'), Q.datum_tr([0.0], 'B') ] * 2
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=Q.evaluate_match)
	assert isinstance(modelchoice, Q.classifier_desc)
	print 'modelchoice=', modelchoice
	print 'data=', data
	ok = 0
	for cdef in Q.forest_build(data, 1, modelchoice=modelchoice):
		print 'cdef=', cdef
		eigenvalue = Q.evaluate_match(cdef, data)
		print 'eval=', eigenvalue
		if eigenvalue < 1:
			ok = 1
			break
	if not ok:
		raise RuntimeError, "can't find a perfect classifier in this trivial situation!"


def test_build1n(classifier_choice):
	print 'TEST_BUILD1:'
	NDAT = 300
	data = []
	for i in range(NDAT):
		data.append(Q.datum_tr([random.normalvariate(1.0, 1./2.828)], 'A') )
		data.append(Q.datum_tr([random.normalvariate(0.0, 1./2.828)], 'B') )
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=Q.evaluate_match)
	assert isinstance(modelchoice, Q.classifier_desc)
	print 'modelchoice=', modelchoice
	print 'data=', data
	tmp = 0
	ntmp = 0
	for cdef in Q.forest_build(data, 10, modelchoice=modelchoice):
		sc = Q.evaluate_match(cdef, data)
		print 'cdef=', cdef, "score=", sc
		tmp += sc
		ntmp += 1
	print 'tmp/ntmp=', tmp/ntmp
	if tmp/float(ntmp) > 0.1 * 2*NDAT:
		raise RuntimeError, "can't find a perfect classifier in this trivial situation!"



def test_build1t(classifier_choice):
	print 'TEST_BUILD1t:'
	# Two bad points to be trimmed off:
	data = [ Q.datum_tr([100.0], 'A'), Q.datum_tr([-101.0], 'B') ]
	# Lots of good points:
	for i in range(30):
		data.append( Q.datum_tr([random.random()-1.5], 'A'))
		data.append( Q.datum_tr([random.random()+0.5], 'B'))
	print 'data=', data
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=Q.evaluate_match, ftrim=(0.1,6))
	assert isinstance(modelchoice, Q.classifier_desc)
	ok = False
	for cdef in Q.forest_build(data, 20, modelchoice=modelchoice):
		e = Q.evaluate_match(cdef, data)
		if e < 3:
			ok = 1
			break
		else:
			print 'cdef=', cdef, 'evaluation=', e
	if not ok:
		raise RuntimeError, "can't find a perfect classifier in this trivial situation!"



def test_build32(classifier_choice):
	print 'TEST_BUILD32:'
	data = [
		Q.datum_tr([1.0, 0.0], 'A'),
		Q.datum_tr([-0.01, 0.0], 'B'),
		Q.datum_tr([-.01, 1.0], 'C'),
		Q.datum_tr([1.02, 0.01], 'A'),
		Q.datum_tr([-0.02, 0.01], 'B'),
		Q.datum_tr([-.02, 1.01], 'C'),
		Q.datum_tr([1.01, -0.01], 'A'),
		Q.datum_tr([0.0, -0.01], 'B'),
		Q.datum_tr([0, 0.99], 'C'),
		Q.datum_tr([0.98, 0.02], 'A'),
		Q.datum_tr([0.02, 0.0], 'B'),
		Q.datum_tr([-0.01, 0.98], 'C'),
		Q.datum_tr([0.99, 0.01], 'A'),
		Q.datum_tr([0.01, 0.03], 'B'),
		Q.datum_tr([-.02, 0.97], 'C'),
		]
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=Q.evaluate_match)
	assert isinstance(modelchoice, Q.classifier_desc)
	ok = False
	for cdef in Q.forest_build(data, 20, modelchoice=modelchoice):
		e = Q.evaluate_match(cdef, data)
		print cdef
		if e < 1:
			ok = True
			break
	if not ok:
		raise RuntimeError, "can't find a perfect classifier in this trivial situation!"


def test_build2(classifier_choice):
	print 'TEST_BUILD2:'
	data = [
		Q.datum_tr([1.0, 2.0, 0.0], 'A'),
		Q.datum_tr([0.0, 1.0, 0.0], 'A'),
		Q.datum_tr([1.0, 1.0, 1.0], 'A'),
		Q.datum_tr([2.0, 0.0, 0.0], 'A'),
		Q.datum_tr([2.0, 2.0, 2.0], 'A'),
		Q.datum_tr([1.0, 0.0, 1.0], 'A'),
		Q.datum_tr([0.0, -1.0, -2.0], 'B'),
		Q.datum_tr([-1.0, -1.0, -2.0], 'B'),
		Q.datum_tr([0.0, -1.0, -1.0], 'B'),
		Q.datum_tr([-2.0, -1.0, -2.0], 'B'),
		Q.datum_tr([0.0, -1.0, 0.0], 'B'),
		Q.datum_tr([0.0, 0.0, -2.0], 'B'),
		Q.datum_tr([-2.0, -2.0, -2.0], 'B'),
		Q.datum_tr([-1.0, -1.0, 0.0], 'B')
		]
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=Q.evaluate_match)
	assert isinstance(modelchoice, Q.classifier_desc)
	ok = False
	for cdef in Q.forest_build(data, 20, modelchoice=modelchoice):
		e = Q.evaluate_match(cdef, data)
		if e < 1:
			ok = True
			break
	if not ok:
		raise RuntimeError, "can't find a perfect classifier in this trivial situation!"



def test_4_2(classifier_choice):
	print 'TEST_4_2:'
	data = []
	for i in range(400):
		data.append( Q.datum_tr( [ random.random() ], 'a') )
		data.append( Q.datum_tr( [ random.random() ], 'b') )
		data.append( Q.datum_tr( [ 5+2*random.random() ], 'c') )
		data.append( Q.datum_tr( [ 5+2*random.random() ], 'd') )
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = g_closure.Closure(classifier_choice, g_closure.NotYet,
					evaluator=Q.evaluate_match)
	summary, out, wrong = Q.compute_self_class(data, ftest=FTEST, coverage=COVERAGE,
						modelchoice = modelchoice,
						n_per_dim = N_PER_DIM,
						builder=Q.forest_build)
	assert abs(summary['Chance'] - 0.25) < 0.1
	assert abs(summary['Pcorrect'] - 0.5) < 0.1
	assert summary['Pcorrect'] > summary['Chance']
	print 'summary:', summary



def test_2_bias(classifier_choice):
	print 'TEST_2_bias:'
	data = []
	for i in range(400):
		data.append( Q.datum_tr( [ random.random() ], 'a') )
	for i in range(40):
		data.append( Q.datum_tr( [ random.random() ], 'b') )
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = g_closure.Closure(classifier_choice, g_closure.NotYet,
					evaluator=Q.evaluate_match)
	classout = []
	summary, out, wrong = Q.compute_self_class(data, ftest=FTEST, coverage=COVERAGE,
						modelchoice = modelchoice,
						n_per_dim = N_PER_DIM,
						builder=Q.forest_build,
						classout=classout)
	print 'summary:', summary
	assert abs(summary['Chance'] - 0.9) < 0.05
	assert abs(summary['Pcorrect'] - 0.9) < 0.05
	nbc = 0
	nbt = 0
	ntot = 0
	for tmp in classout:
		if tmp['trueclass']=='b':
			nbt += 1
		if tmp['compclass']=='b':
			nbc += 1
		ntot += 1
	print 'true b=', nbt/float(ntot), 'computed b=', nbc/float(ntot)
	assert abs(nbt/float(ntot) - 0.1) < 0.03
	assert nbc < 1.3*nbt


def _t2sguts(off, f):
	o = []
	for i in range(1,8):
		o.append( random.gauss(off*i, f*i*i) )
	return o

def test_2_scale(classifier_choice):
	print 'TEST_2_scale:'
	data = []
	for i in range(300):
		data.append( Q.datum_tr( _t2sguts(0.0, 0.001), 'a') )
	for i in range(100):
		data.append( Q.datum_tr( _t2sguts(0.0, 0.001), 'b') )
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = g_closure.Closure(classifier_choice, g_closure.NotYet,
					evaluator=Q.evaluate_match)
	classout = []
	summary, out, wrong = Q.compute_self_class(data, ftest=FTEST, coverage=COVERAGE,
						modelchoice = modelchoice,
						n_per_dim = N_PER_DIM,
						builder=Q.forest_build,
						classout=classout)
	print 'summary:', summary
	assert abs(summary['Chance'] - 0.75) < 0.05
	assert abs(summary['Pcorrect'] - 0.75) < 0.10
	nbc = 0
	nbt = 0
	ntot = 0
	for tmp in classout:
		if tmp['trueclass']=='b':
			nbt += 1
		if tmp['compclass']=='b':
			nbc += 1
		ntot += 1
	print 'true b=', nbt/float(ntot), 'computed b=', nbc/float(ntot)
	assert abs(nbt/float(ntot) - 0.25) < 0.10
	assert nbc < 1.3*nbt



def test_var():
	print 'TEST_var:'
	data = []
	for i in range(80):
		data.append( Q.datum_tr( [ random.gauss(0.0, 1.0), random.gauss(0.0, 1.0) ], 'a') )
	for i in range(160):
		data.append( Q.datum_tr( [ random.gauss(0.0, 1.0), random.gauss(0.0, 1.0)+0.01 ], 'b') )
	modelchoice = g_closure.Closure(l_classifier_desc, data,
					evaluator=Q.evaluate_match)
	summary, out, wrong = Q.compute_self_class(data,
					modelchoice = modelchoice,
					builder=Q.forest_build)
	print 'summary:', summary
	# assert abs(summary['Chance'] - 0.5) < 0.1
	# assert abs(summary['Pcorrect'] - 0.75) < 0.1


def calibrate_var():
	for i in range(15):
		test_var()
		sys.stdout.flush()

def test():
	cc = l_classifier_desc
	test_build1(cc)
	test_build1n(cc)
	test_build1t(cc)
	test_build32(cc)
	test_build2(cc)
	# test_var()
	test_2_scale(cc)
	test_2_bias(cc)
	test_4_2(cc)


PSYCO = False

if __name__ == '__main__':
	test()










speechresearch/classifiers/multivariance.py


from gmisclib import Num
from gmisclib import mcmc
from gmisclib import die
from gmisclib import mcmc_helper
import gmisclib.multivariance_classes as MC
import gmisclib.multivariance_q as MQ
import gmisclib.multivariance_mm as MM



ERGCOVER = 3.0
HUGE = 1e30
				# -1 for a flat prior in inverse sigma,
				# 0 for somewhere in between





def _logp(prms, (x, modelchoice)):
	lp = 0.0
	p = modelchoice.unpack(prms)

	try:
		for x1 in x:
			lp += p.logp(x1)
	except MC.QuadraticNotNormalizable:
		return -HUGE

	return lp





def meanvar(dataset, N, modelchoice=MQ.quadratic):
	"""Given a dataset, this produces a bunch of MCMC estimates
	of plausible means and inverse covariance matrices for the dataset.
	Modelchoice is a particular size model, e.g. an instance of quadratic.
	The output is in the form [ (mean, inv_covar), ... ]."""
	assert N >= 0
	assert len(dataset)>0
	# print 'N=', N
	particular_model = modelchoice(dataset=dataset)
	startpack, varpack = particular_model.start(dataset)
	# print 'SPACK:', startpack
	# print 'VPACK:', varpack
	x = mcmc.bootstepper(_logp, startpack, varpack,
				c=(dataset,particular_model))
	# print 'X!'

	n = particular_model.ndim()
	# print 'ndim=', n
	mcmch = mcmc_helper.stepper(x)
	mcmch.run_to_bottom()
	# print 'bottom', N
	o = []
	for i in range(N):
		mcmch.run_to_ergodic(ERGCOVER/float(N))
		o.append( particular_model.unpack(x.prms()) )
	return o


def test_quadratic():
	d = []
	for l in sys.stdin:
		if l.startswith('#'):
			continue
		if l.strip() == '':
			continue
		a = Num.array( [float(s) for s in l.split()], Num.Float)
		d.append(a)
	for x in meanvar(d, 200, modelchoice=MQ.quadratic):
		print 'Mu:', x.mu
		print 'Inverse:', x.invsigma
		print


def test_diag_quadratic():
	d = []
	for l in sys.stdin:
		if l.startswith('#'):
			continue
		if l.strip() == '':
			continue
		a = Num.array( [float(s) for s in l.split()], Num.Float)
		d.append(a)
	for x in meanvar(d, 200, modelchoice=MQ.diag_quadratic):
		print 'Mu:', x.mu
		print 'Inverse:', x.invsigma
		print

def test_multimu():
	d = []
	for l in sys.stdin:
		if l.startswith('#'):
			continue
		if l.strip() == '':
			continue
		a = l.split()
		af = Num.array([float(s) for s in a[1:]], Num.Float)
		d.append(MM.datum_c(vector=af, classid=a[0]))
	for x in meanvar(d, 200, modelchoice=MM.multi_mu):
		print 'Inverse:', x.invsigma
		print 'Mu:', x.mu
		print


def test_multimu_diag():
	d = []
	for l in sys.stdin:
		if l.startswith('#'):
			continue
		if l.strip() == '':
			continue
		a = l.split()
		af = Num.array([float(s) for s in a[1:]], Num.Float)
		d.append(MM.datum_c(vector=af, classid=a[0]))
	for x in meanvar(d, 200, modelchoice=MM.multi_mu_diag):
		print 'Inverse:', x.invsigma
		print 'Mu:', x.mu
		print


FromName = {'quadratic' : MQ.quadratic, 'diag_quadratic': MQ.diag_quadratic,
		'multi_mu': MM.multi_mu, 'multi_mu_diag': MM.multi_mu_diag
	}

if __name__ == '__main__':
	import sys

	try:
		import psyco
		psyco.full(memory=10000)
	except ImportError:
		pass

	if len(sys.argv) <= 1:
		print 'Usage: multivariance model_name ...'
		print __doc__
		die.exit(0)
	if sys.argv[1] == 'quadratic':
		sys.argv = [sys.argv[0]] + sys.argv[2:]
		test_quadratic()
	elif sys.argv[1] == 'diag_quadratic':
		sys.argv = [sys.argv[0]] + sys.argv[2:]
		test_diag_quadratic()
	elif sys.argv[1] == 'multi_mu':
		sys.argv = [sys.argv[0]] + sys.argv[2:]
		test_multimu()
	elif sys.argv[1] == 'multi_mu_diag':
		sys.argv = [sys.argv[0]] + sys.argv[2:]
		test_multimu_diag()











speechresearch/classifiers/sim_cen_gauss_class.py


#!/usr/bin/env python

"""Simple centered Gaussian Classifier.
It's designed for a case where there is a lot of data and
where the data is a multivariate Gaussian.
"""


from gmisclib import die
from gmisclib import Num
from gmisclib import dictops
from gmisclib import fiatio
from gmisclib import gpk_writer
from g_classifiers import q_classifier_r as QCR

COVERAGE = 3
FTEST = 0.25
Fudge = 1e-6
PSYCO = False

def logdet(cov):
	"""@param cov: a 2-dimensional matrix
	@type cov: numpy.ndarray
	@return: the log of the determinant of a matrix.
	@rtype: float
	"""
	q = Num.LA.eigvalsh(cov)
	assert Num.alltrue(q > 0)
	return Num.sum(Num.log(q))


def typ_trace(covlist):
	"""This is used with boost_diag().  It returns a typical
	value for the the trace of the covariance matrix,
	averaged over all matrices.
	@param covlist: a dictionary mapping names to covariance matrices.
	@type covlist: dict(str:numpy.ndarray)
	@return: trace of covariance
	@rtype: float
	"""
	tr = 0.0
	dim = None
	for (k, cov) in covlist.items():
		tr += Num.trace(cov)/cov.shape[0]
		if dim is None:
			dim = cov.shape[0]
		else:
			assert cov.shape[0] == dim
	tr /= len(covlist)
	return tr


def boost_diag(covlist, diagboost):
	"""This raises all the eigenvalues a little bit,
	so that processing can proceed even if the covariance
	is singular.   To first order, the fudge gets subtracted
	later on in the processing.
	@param covlist: a dictionary mapping names to covariance matrices.
	@type covlist: dict(str:numpy.ndarray)
	@param diagboost: how much to boost
	@type diagboost: float
	"""
	for c in covlist.values():
		trm = Num.identity(c.shape[0])*diagboost
		Num.add(c, trm, c)




def go_auto(fd, Mu=False, coverage=COVERAGE, ftest=FTEST, cb=None, cfd_file = None):
	"""
	@param cb: a function that builds the classifier.  E.g. n_zero_cov_builder.
	@type cb: list(QCR.classifier)
	@param Mu: should the class means be allowed to be nonzero?
		Not here; Mu must be false.
	@type Mu: bool
	@param cfd_file: Pathname where the definition of the classifier should
		be written.   None => don't write.
	@type cfd_file: str
	"""
	assert not Mu
	d = QCR.read_data(fd)
	if cfd_file == None:
		classout = gpk_writer.null_writer()
	else:
		classout = fiatio.writer(open(cfd_file, 'w'))
	summary, out, wrong = QCR.compute_self_class(d, coverage=coverage, ftest=ftest,
						n_per_dim = 0,
						modelchoice = None,
						builder=cb,
						classout=classout)
	QCR.default_writer(summary, out, classout, wrong)



def _do_test(d, coverage=COVERAGE, ftest=FTEST, cb=None):
	classout = gpk_writer.null_writer()
	summary, out, wrong = QCR.compute_self_class(d, coverage=coverage, ftest=ftest,
						n_per_dim = 0,
						modelchoice = None,
						builder=cb,
						classout=classout)
	print 'Summary=', summary
	return summary



def n_zero_cov_builder(d, N, modelchoice=None, trainingset_name=None,
			diagboost=Fudge):
	# ignore N
	assert modelchoice is None
	die.info('Mu_cov')
	assert len(d) > 0, "No data!"
	dim = d[0].value.shape[0]
	covlist = dictops.dict_of_X( lambda v: Num.array(v, Num.Float, copy=True),
					lambda acc, delta: Num.add(acc, delta, acc)
					)
	nlist = dictops.dict_of_accums()
	for x in d:
		nlist.add(x.classid, 1)
		covlist.add(x.classid, Num.outerproduct(x.value, x.value))

	for k in covlist.keys():
		# print 'k=', k
		Num.divide(covlist[k], nlist[k], covlist[k])
		# print 'Eigenval:a:', Num.LA.eigvalsh(covlist[k])

	boost_diag(covlist, diagboost*typ_trace(covlist))

	# We can't subtract the two inverse covariances here,
	# otherwise we mess up the calculation of logdet().

	models = {}
	for k in covlist.keys():
		models[k] = QCR.qmodel(Num.zeros((dim,), Num.Float),
					Num.LA.inv(covlist[k]),
					-logdet(covlist[k])
					)
	

	die.info('Mu_cov done')	
	return [ QCR.classifier('quadratic_class_model', models, trainingset_name=trainingset_name,
				uid=trainingset_name
				)
			]


def _droplist1(dim):
	return [ None ] + [ (i,) for i in range(dim) ]

def _droplist2s(dim):
	return [ None ] + [ (i,(i+1)%dim) for i in range(dim) ]

def _droplist2x(dim):
	return [ None ] + [ (i,j) for i in range(dim) for j in range(dim)]



def n_zero_cov_builder_drop(d, N, modelchoice=None, trainingset_name=None,
				diagboost=Fudge):
	"""Needs to return a list, not an iterator."""
	# ignore N
	assert modelchoice is None
	die.info('Mu_cov')
	assert len(d) > 0, "No data!"
	dim = d[0].value.shape[0]

	def _drop(v, droplist):
		tmp = Num.array(v, copy=True)
		if droplist is not None:
			for i in droplist:
				tmp[i] = 0.0
		return tmp

	typ_tr = None
	o = []
	global Droplist
	for drop in Droplist(dim):
		covlist = dictops.dict_of_X( lambda v: Num.array(v, Num.Float, copy=True),
						lambda acc, delta: Num.add(acc, delta, acc)
						)
		nlist = dictops.dict_of_accums()
		for x in d:
			nlist.add(x.classid, 1)
			xvtmp = _drop(x.value, drop)
			covlist.add(x.classid, Num.outerproduct(xvtmp, xvtmp))
	
		for k in covlist.keys():
			# print 'k=', k
			Num.divide(covlist[k], nlist[k], covlist[k])
			# print 'Eigenval:a:', Num.LA.eigvalsh(covlist[k])
	
		if typ_tr is None:
			# We need to boost the diagonal by the same amount
			# for each different dropped component, otherwise
			# the discriminants of the inverse covariance matrix
			# will be affected in bad ways.
			typ_tr = typ_trace(covlist)
		boost_diag(covlist, diagboost*typ_tr)
	
		# We can't subtract the two inverse covariances here,
		# otherwise we mess up the calculation of logdet().
	
		models = {}
		for k in covlist.keys():
			models[k] = QCR.qmodel(Num.zeros((dim,), Num.Float),
						Num.LA.inv(covlist[k]),
						-logdet(covlist[k])
						)
		
	
		tmp = QCR.classifier('quadratic_class_model', models,
						trainingset_name=trainingset_name,
				uid=hash((trainingset_name, drop))
				)
		tmp.add_info('drop_component', drop)
		o.append( tmp )
	return o



def n_mu_cov_builder(d, N, modelchoice=None, trainingset_name=None,
			diagboost=Fudge):
	# ignore N
	assert modelchoice is None
	die.info('Mu_cov')
	dim = d[0].value.shape[0]
	mulist = dictops.dict_of_X( lambda v: Num.array(v, Num.Float),
					lambda acc, delta: Num.add(acc, delta, acc)
					)
	covlist = dictops.dict_of_X( lambda v: Num.array(v, Num.Float),
					lambda acc, delta: Num.add(acc, delta, acc)
					)
	nlist = dictops.dict_of_accums()
	for x in d:
		nlist.add(x.classid, 1)
	for x in d:
		mulist.add(x.classid, x.value)
	for k in mulist.keys():
		Num.divide(mulist[k], nlist[k], mulist[k])
	mdof = dim
	die.info('Mu done')
	for x in d:
		tmp = x - mulist[x.classid]
		covlist.add(x.classid, Num.outerproduct(tmp, tmp))
	for k in mulist.keys():
		# print 'k=', k
		assert nlist[k] > mdof
		Num.divide(covlist[k], nlist[k]-mdof, covlist[k])
		# print 'Eigenval:a:', Num.LA.eigvalsh(covlist[k])

	for k in mulist.keys():
		# print 'k=', k
		Num.divide(covlist[k], nlist[k], covlist[k])
		# print 'Eigenval:a:', Num.LA.eigvalsh(covlist[k])

	boost_diag(covlist, diagboost)


	models = {}
	for k in mulist.keys():
		models[k] = QCR.qmodel(mulist[k],
					Num.LA.inv(covlist[k]),
					logdet(covlist[k])
					)
	

	die.info('Mu_cov done')	
	return [QCR.classifier('quadratic_class_model', models, trainingset_name=trainingset_name,
				uid=trainingset_name
				)
			]



def _test(dim=3, f=10, low=0.90, high=1.00, N=1000, u=False):
	import math
	if u:
		tmp1 = Num.RA.standard_normal((dim,dim))
		umat1, s, vt = Num.LA.svd( Num.dot(tmp1, Num.transpose(tmp1)) )
		tmp2 = Num.RA.standard_normal((dim,dim))
		umat2, s, vt = Num.LA.svd( Num.dot(tmp2, Num.transpose(tmp2)) )
	d = []
	for i in range(N):
		vector = Num.RA.standard_normal((dim,))
		if u:
			vector = Num.dot(vector, umat1)
		d.append( QCR.datum_tr(vector, 'a') )
	for i in range(N):
		vector = Num.RA.standard_normal((dim,))
		Num.multiply(vector,
				Num.exp((math.log(f)/dim)*(1+Num.arange(dim))),
				vector)
		if u:
			vector = Num.dot(vector, umat2)
		d.append( QCR.datum_tr(vector, 'b') )
	summary = _do_test(d, cb=Cb)
	assert low <= summary['Pcorrect'] <= high


def test1():
	_test(dim=3, f=10, low=0.90, high=1.00)
	_test(dim=3, f=0.1, low=0.90, high=1.00)
	_test(dim=6, f=30, low=0.97, high=1.00)
	_test(dim=3, f=1.0, low=0.30, high=0.70)
	_test(dim=6, f=30, low=0.97, high=1.00, u=True)
	_test(dim=9, f=10, low=0.97, high=1.00, u=True)
	_test(dim=9, f=0.1, low=0.97, high=1.00, u=True)
	_test(dim=2, f=1.0, low=0.30, high=0.70, u=True)
	_test(dim=12, f=1.0, low=0.30, high=0.70, u=True)
	_test(dim=1, f=2.0, low=0.60, high=0.85)
	_test(dim=1, f=1.5, low=0.50, high=0.8)
	_test(dim=1, f=2.5, low=0.60, high=0.85)
	_test(dim=1, f=3.5, low=0.65, high=0.90)
	_test(dim=1, f=5.0, low=0.75, high=0.96)


if __name__ == '__main__':
	import sys

	if PSYCO:
		try:
			import psyco
			psyco.full()
		except ImportError:
			pass

	arglist = sys.argv[1:]
	Cb = n_zero_cov_builder
	cfd_file = 'classified.fiat'
	Droplist = _droplist1
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-coverage':
			COVERAGE = float(arglist.pop(0))
		elif arg == '-drop' or arg == '-drop1':
			Droplist = _droplist1
			Cb = n_zero_cov_builder_drop
		elif arg == '-drop2s':
			Droplist = _droplist2s
			Cb = n_zero_cov_builder_drop
		elif arg == '-drop2x':
			Droplist = _droplist2x
			Cb = n_zero_cov_builder_drop
		elif arg == '-nodetails':
			cfd_file = None
		elif arg == '-test':
			test1()
			sys.exit(0)
		elif arg == '-ftest':
			FTEST = float(arglist.pop(0))
			assert 0.0 < FTEST < 1.0
		else:
			die.die('Unrecognized argument: %s' % arg)
	go_auto(sys.stdin, coverage=COVERAGE, ftest=FTEST, cb=Cb,
			cfd_file = cfd_file)










speechresearch/classifiers/q_classiboost.py


#!/usr/bin/env python

"""Reads the *.fiat file produced by q_classifier.py that
contains the decisions of the individual classifiers in the forest.
Returns the majority decision."""

import math
from gmisclib import fiatio
from gmisclib import nice_hash
from gmisclib import avio
from gmisclib import dictops

DEFAULTS = {}

def index(individuals):
	"""Takes a list of decisions on an individual utterance
	from an individual classifier (as from *.fiat from
	q_classifier.py) and indexes them by the utterance.
	"""
	uid_index = {}
	for decision in individuals:
		uid = decision['uid']
		dictops.add_dol(uid_index, uid, decision)
	return uid_index


_h = nice_hash.nice_hash( lambda x: x )

def vote(individuals):
	# How many in total?
	totalsc = float(len(individuals))

	# Collect data in groups of utterance id.
	idx = index(individuals)


	# First, we see what the set of classes is:
	domain = {}
	for (uid, decisions) in idx.iteritems():
		for decision in decisions:
			domain[decision['compclass']] = 0
			domain[decision['trueclass']] = 0
	# Domain.keys() is now a list of all classes that appear
	# in the input file.


	o = []
	for (uid, decisions) in idx.iteritems():
		# Scores will contain the number of times that the
		# input file showed a given class to be the computed
		# result of the first-level classifier.
		scores = domain.copy()
		trueclass = None
		for decision in decisions:
			compclass = decision['compclass']
			scores[compclass] += 1
			if trueclass is None:
				trueclass = decision['trueclass']
			else:
				assert trueclass == decision['trueclass']
		assert trueclass is not None

		# Now, we compute the class that a majority of the
		# first-level classifiers vote for:
		total = 0
		bestscore = 0
		compclass = None
		for (k, sc) in scores.items():
			total += sc
			if sc > bestscore:
				bestscore = sc
				majorityclass = k
		assert majorityclass is not None
		correctvote = scores[trueclass]

		tmp = DEFAULTS.copy()
		for (k, sc) in scores.items():
			tmp['V_%s' % k] = float(sc)/float(total)
		tmp['compclass'] = majorityclass
		tmp['trueclass'] = trueclass
		tmp['cclassid'] = _h.add(majorityclass)
		tmp['tclassid'] = _h.add(trueclass)
		tmp['vote'] = bestscore
		tmp['totalvote'] = total
		tmp['uid'] = uid
		tmp['correctvote'] = correctvote
		o.append( tmp )
	return o


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	outputfile = None
	DEFAULTS = {}
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == 'default':
			DEFAULTS[arglist[0]] = arglist[1]
			arglist = arglist[2:]
		elif arg == '-o':
			outputfile = arglist.pop(0)
		else:
			die.die('Unrecognized argument: %s' % arg)
	fname = arglist.pop(0)
	h, d, comments = fiatio.read(open(fname, 'r'))
	correct = 0
	total = 0
	indicorrect = 0
	inditotal = 0
	votes = vote(d)
	chance = {}
	for decision in votes:
		if decision['compclass'] == decision['trueclass']:
			correct += 1
		total += 1
		indicorrect += decision['correctvote']
		inditotal += decision['totalvote']
		if decision['trueclass'] not in chance:
			chance[decision['trueclass']] = 1
		else:
			chance[decision['trueclass']] += 1

	Pcorrect = float(correct)/float(total)
	Picorrect = float(indicorrect)/float(inditotal)
	Pchance = 0.0
	for c in chance.values():
		Pchance += (float(c)/float(total))**2
	K = (Pcorrect-Pchance)/(1.0-Pchance)
	Ki = (Picorrect-Pchance)/(1.0-Pchance)
	out = {'K': K, 'Kindividual': Ki, 'Pcorrect': Pcorrect,
		'Individual': Picorrect, 'chance': Pchance,
		'total': total}

	print avio.concoct(out)
	if outputfile is not None:
		fd = open(outputfile, 'w')
		fiatio.write(fd, votes, hdr=h,
				comments=comments + ['Processed by q_classiboost'])










speechresearch/classifiers/l_classifier


#!/usr/bin/env python

"""A classifier that assumes that P is linear in position.
This is known as a (linear) logistic discriminant analysis::


This is a script that can be run from the Linux command line.
Usage: l_classifier [flags] < input_data >log_file
This script also produces two files: classes.chunk and classified.fiat.

Flags:
	- C{-test}	Run some tests.
	- C{-D}	Print extra debug information.  Repeated -D flags increase verbosity.
	- C{-quiet}	Print less.
	- C{-c 0.NN}	Ignore the specified fraction (C{0 <= 0.NN < 1}) of the worst classifications.
		See L{q_classifier_r.evaluate_Bayes} for details.  When building
		the classifiers, if C{0.NN > 0}, this essentially says that "nothing is extremely
		improbable, because there's a C{0.NN} chance that it is just a mistake."
		This makes the classifier boundaries less sensitive to points on the
		outskirts of regions.
	- C{-ftest 0.NN}		Use a fraction C{0 < 0.NN < 1} of the data for the test set; the remainder
		is used for training the classifiers.
	- C{-coverage N.N}	This script generates a group of classifiers for a particular test-set/training-set
		pair, but then it samples a new test set and repeats until an average datum appears in a
		test set C{N.N} times.
	- C{-nperdim N.N} This controls how many classifiers are generated per test-set/training-set pair.
		The number is C{N.N} times the number of dimensions in the feature vector.
	- C{-i filename} Take input from the specified file instead of the standard input.

The input data is a multicolumn ASCII file with one line per measurement to be classified.
Columns are separated by whitespace and are:
	- 1:	The correct class (i.e. the 'gold standard').  Obviously, the classification problem
		gets more difficult as the number of distinct classes gets larger.
	- 2 - N+1:	The various components of the feature vector to be used for classification.
		All lines must have the same number of components.
	- *:	An optional hash mark followed by an arbitrary identifier for that measurement.
		(If no identifier is supplied, it will be called "Line:NN" based on the line number in
		this input file.)  Identifiers don't affect the computation, but they do let you
		connect values in the output files to feature vectors in the input file.

The standard output contains miscellaneous progress information and lines
(that are prefixed with "WRONG") that list incorrect classifications.  However,
comprehensive classification information can be found in
C{classes.chunk}. This provides a list of all the classifiers that were generated,
and contains enough information to reconstruct the classifiers so that they could
be applied to another set of data.
(C{classes.chunk} is in a format readable by C{chunkio.py}.)    It is recommended that it
be read in by L{read_classified.read_classes_header} (if you just
want the top few lines of header information), or
L{read_classified.read_classes} for the full description.

The header contains information on classifier performance.  It contains
attribute/value pairs as follows:
	- B{Pcorrect} Average fraction of correct classification
	- B{PSigma} The standard deviation (among the classifiers) of fraction of correct classification.
	- B{total 3660}	Total number of classifications (i.e. number of data
		times number of classifiers).
	- B{nok} 8 K 0.994231955051 KSigma
 	- B{Chance} The overall probability of accidentally making a correct classification.
		(This is an average over all classifiers.)
 	- B{ChSigma} The standard deviation (among the classifiers) of C{Chance}.
	- B{Perfection} How well a perfect classifier could perform on that test set (normally 1.0).
	- B{PerfectionSigma} The standard deviation of C{Perfection} across all classifiers (normally 0).
 	- B{N_per_dim}, B{Ftest}, B{Coverage} Parameters set by command line flags
	- B{classifier_type} "linear_discriminant_classifier" for this program.

@note: A useful general reference is:
	@inbook{webb:spr:logistic,
   	author    = {Andrew Webb},
   	title     = {Statistical Pattern Recognition},
   	pages     = {124--132},
   	year      = {1999},
   	publisher = {Arnold},
   	address   = {London, New York},
   	note = {ISBN 0 340 74164  3}
	}
@note: This code was described in an appendix to
	"Dimensions of durational variation in speech",
	by Anastassia Loukina, Greg Kochanski, Burton Rosner, Chilin Shih, and Elinor Keane,
	submitted 2010 to J. Acoustical Society of America.
"""

from gmisclib import die
from g_classifiers import q_classifier_r as Q
from g_classifiers import l_classifier_guts as QC

if __name__ == '__main__':
	import sys

	Modify = None
	Stdin = sys.stdin
#	evnm = None
	ftrim = None
	Verbose = 1
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-coverage':
			QC.COVERAGE = float(arglist.pop(0))
		elif arg == '-nperdim':
			QC.N_PER_DIM = float(arglist.pop(0))
# 		elif arg == '-evaluator':
# 			evnm = arglist.pop(0)
		elif arg == '-ftest':
			QC.FTEST = float(arglist.pop(0))
			assert 0.0 < QC.FTEST < 1.0
		elif arg == '-c':
			ftrim = float(arglist.pop(0))
			assert 0.0 <= ftrim < 0.5
		elif arg == '-quiet':
			verbose = 0
		elif arg == '-verbose':
			verbose = -1
		elif arg == '-flatten':
			Modify = Q.default_modify_class
		elif arg == '-i':
			Stdin = open(arglist.pop(0), 'r')
		elif arg == '-D':
			Q.D += 1
		elif arg == '-test':
			QC.test()
			sys.exit(0)
		elif arg == '-test_2_bias':
			QC.test_2_bias(QC.l_classifier_desc)
			sys.exit(0)
		else:
			die.warn('Unrecognized argument: %s' % arg)
			sys.stderr.write(__doc__)
			die.exit(1)
	if len(arglist) != 0:
		die.die("Extra arguments: %s" % str(arglist))

	QC.go_auto(Stdin, coverage=QC.COVERAGE, n_per_dim=QC.N_PER_DIM,
		ftrim=ftrim, ftest=QC.FTEST, verbose=Verbose, modify_class=Modify,
#		evnm=evnm
		)










speechresearch/classifiers/qd_classifier_guts.py


#!/usr/bin/env python
# -*- coding: utf-8 -*-

"""A classifier that assumes that log(P) is a quadratic form.
"""


import math
from gmisclib import Num
from gmisclib import die
from gmisclib import fiatio
from gmisclib import g_closure
from gmisclib import gpkmisc
from gmisclib import chunkio
from g_classifiers import q_classifier_r as Q

COVERAGE = 3
FTEST = 0.25
N_PER_DIM = 10.0


class qd_classifier_desc(Q.classifier_desc):
	def __init__(self, data=None, evaluator=None, models=None, ftrim=None):
		if data is not None:
			classes = Q.list_classes(data)
			fvdim = Q.get_dim(data)	# length of the feature vector
			# print 'LIST_CLASSES'
		elif models is not None:
			classes = models.keys()
			fvdim = models.values()[0]._mu.shape[0]
			# print 'MODELS.KEYS'
		else:
			raise ValueError, "Needs either a set of models or data to build a l_classifier_desc."
		Q.classifier_desc.__init__(self, classes, fvdim, evaluator=evaluator, ftrim=ftrim)

	def np(self):
		return self.ndim + 1 + (self.ndim*(self.ndim+1))/2

	def npt(self):
		"""The total number of parameters required to define all classes."""
		assert self.nc > 1, "Only %d classes" % self.nc
		assert self.np() > 0
		return (self.nc-1) * self.np()

	def _unpm(self, prmvec):
		"""Unpack a square, symmetric matrix."""
		nd = self.ndim
		assert len(prmvec) >= (nd*(nd+1))/2
		invsigma = Num.zeros((self.ndim, self.ndim), Num.Float)
		for k in range(nd):
			tmp = prmvec[:nd-k]
			prmvec = prmvec[nd-k:]
			invsigma[k, k:] = tmp
			invsigma[k:, k] = tmp
		return (prmvec, invsigma)


	def unpack(self, prmvec, trainingset_name=None, uid=None):
		"""Produce a classifier from a parameter vector."""
		m = self.np()
		nd = self.ndim
		assert len(prmvec) == self.npt()

		# print 'UNPACK'
		o = qd_classifier(self, trainingset_name=trainingset_name, uid=uid)
		for (i, c) in enumerate(self.c):
			# print "im", i, m
			if i >= self.nc-1:
				break	# Last one is the zero model.
			pc = prmvec[i*m: (i+1)*m]
			offset = pc[0]
			pc = pc[1:]
			mu = pc[:nd]
			npc, invsigma = self._unpm(pc[nd:])
			assert len(npc) == 0
			o.add_model( c, Q.qmodel( mu, invsigma, offset))
		o.add_model( c, Q.qzmodel(self.ndim))
		# print '#UP:', o
		return o


	def start(self, data):
		"""Starting position for Markov Chain Monte Carlo."""
		m = self.np()
		data_in_class = {}
		all_data_vecs = []
		for c in self.c:
			data_in_class[c] = []
		for datum in data:
			data_in_class[datum.classid].append( datum.value )
			all_data_vecs.append( datum.value )
		amu = gpkmisc.median_across( all_data_vecs )
		mu = {}
		for c in self.c:
			assert len(data_in_class[c]) > 0
			mu[c] = gpkmisc.median_across(data_in_class[c])
			# print '#Mu[', c, ']=', mu[c]

		if len(data) < 2:
			cov = Num.identity(amu.shape[0], Num.Float)
		else:
			cov = Num.zeros((amu.shape[0], amu.shape[0]), Num.Float)
			for datum in data:
				# print '#dval', datum.value
				tmp = datum.value - amu
				# print '#tmp', c, tmp
				cov += Num.outerproduct(tmp, tmp)
			cov /= len(data)
		# print '#cov=', cov
		tr = Num.sum(Num.diagonal(cov))
		trf = 0.01*tr/cov.shape[0]
		# print '# tr=', tr, trf
		for i in range(cov.shape[0]):
			cov[i,i] += trf

		invsigma = Num.LA.inv(cov)
		# Use Mu!
		# print '#cov+ =', cov
		npt = self.npt()
		prmvec = Num.zeros((npt,), Num.Float)
		V = Num.zeros((npt, npt), Num.Float)
		j = 0
		assert len(self.c) == self.nc
		for (i, c) in enumerate(self.c):
			if i >= self.nc-1:
				break	# Last one is the zero classifier
			pc = prmvec[i*m: (i+1)*m]
			Vc = V[i*m:(i+1)*m, i*m:(i+1)*m]
			pc[0] = 0.0	# offset
			Vc[0,0] = 1.0
			j = self.ndim + 1
			pc[1:j] = mu[c]
			Vc[1:j, 1:j] = cov
			for k in range(self.ndim):
				# print "pc:", pc
				# print "invsigma:", invsigma
				w = self.ndim-k
				# print "j", j, w, j+w, c, k
				pc[j:j+w] = invsigma[k, k:k+w]
				# print "pc2:", pc
				j += w
			for jj in range(self.ndim+1, j):
				Vc[jj, jj] = pc[jj]**2
			# print "pcf:", pc
			assert j == self.np()

		check = self.unpack(prmvec)
		# print '#Check=', check	# Looking at the last term in self.c:
		for (i, c) in enumerate(self.c):
			if i < self.nc-1:
				# print '# CC=', c
				# print '# \t check.cm[c]=', check.class_models[c]
				assert check.class_models[c].bias == 0.0
				assert Num.sum(Num.absolute(check.class_models[c].mu-mu[c])) < 0.001
				assert Num.sum(Num.ravel(Num.absolute(check.class_models[c].invsigma-invsigma))) < 0.001
			else:
				assert check.class_models[c].bias == 0.0
				assert Num.sum(Num.absolute(check.class_models[c].mu)) < 0.001
				assert Num.sum(Num.ravel(Num.absolute(check.class_models[c].invsigma))) < 0.001
		# print '#prmvec=', prmvec
		# print '#V=', V
		return (prmvec, V)

	def typename(self):
		return 'quadratic_discriminant_classifier'





# class qd_classifier(Q.classifier, Q.forest_mixin):
class qd_classifier(Q.classifier):
	def __init__(self, cdesc=None, models=None, trainingset_name=None, uid=None):
		if cdesc is None:
			cdesc = qd_classifier_desc(models=models)
		if models is None:
			models = {}
		Q.classifier.__init__(self, cdesc.typename(),
					models, trainingset_name=trainingset_name,
					uid=uid, cdesc=cdesc)
#		Q.forest_mixin.__init__(self, cdesc)






def go_auto(fd, coverage=COVERAGE, ftest=FTEST, n_per_dim = N_PER_DIM,
			ftrim=None, evnm=None, verbose=True,
			modify_class=None):
	d = Q.read_data(fd)
	print '# classes: %s' % (' '.join(Q.list_classes(d)))
	modelchoice = g_closure.Closure(qd_classifier_desc, g_closure.NotYet,
					evaluator=Q.evaluator_from_name(evnm),
					ftrim=ftrim)
	classout = fiatio.writer(open('classified.fiat', 'w'))
	classout.header('evaluator', evnm)
	classout.header('ftrim', ftrim)
	summary, out, wrong = Q.compute_self_class(d, coverage=coverage, ftest=ftest,
						n_per_dim = n_per_dim,
						modelchoice = modelchoice,
						builder=Q.forest_build,
						classout=classout, verbose=verbose,
						modify_class=modify_class)
	Q.default_writer(summary, out, classout, wrong)



#def classifier_reader(dc):
	#"""Read the classifier definitions produced by classifier_writer()."""
	#def model_reader(dc):
		#if dc.groupstart() != 'quadratic_class_model':
			#raise chunkio.BadFileFormat, "Wrong type of class description"
		#bias = dc.read_float()
		#mu = dc.read_NumArray()
		#if len(mu.shape) != 1:
			#raise chunkio.BadFileFormat, "Bad shape for mu"
		#invcov = dc.read_NumArray()
		#if len(invcov) != 2:
			#raise chunkio.BadFileFormat, "Bad shape for Inverse Covariance"
		#dc.groupend()
		#q = Q.qmodel(mu, invcov, bias)
		#return q

	#if dc.groupstart() != 'quadratic_discriminant_classifier':
		#raise chunkio.BadFileFormat, "Missing outer group"

	#models = dc.read_dict_of(model_reader)
	#info = dc.read_dict(lambda x:x)
	#dc.groupend()
	#return qd_classifier( cdesc=None, models=models,
				#trainingset_name=info['trainingset'],
				#uid=info['Cuid'])





def test_build3(classifier_choice):
	print 'TEST_BUILD3:'
	data = [
		Q.datum_tr([1.0], 'A'), Q.datum_tr([-0.01], 'B'), Q.datum_tr([2.01], 'C'),
		Q.datum_tr([1.02], 'A'), Q.datum_tr([-0.02], 'B'), Q.datum_tr([2.02], 'C'),
		Q.datum_tr([1.01], 'A'), Q.datum_tr([0.0], 'B'), Q.datum_tr([2.0], 'C'),
		Q.datum_tr([0.98], 'A'), Q.datum_tr([0.02], 'B'), Q.datum_tr([1.99], 'C'),
		Q.datum_tr([0.99], 'A'), Q.datum_tr([0.01], 'B'), Q.datum_tr([1.98], 'C'),
		]
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=None)
	assert isinstance(modelchoice, Q.classifier_desc)
	ok = False
	for cdef in Q.forest_build(data, 40, modelchoice=modelchoice):
		e = Q.evaluate_match(cdef, data)
		if e < 1:
			ok = 1
			break
	if not ok:
		die.die( "can't find a perfect classifier in this trivial situation!")



def test_build1q(classifier_choice):
	import random
	print 'TEST_BUILD1q:'
	data = []
	for i in range(9):
		data.append( Q.datum_tr([random.random()], 'A'))
		data.append( Q.datum_tr([random.random()+2.0], 'B'))
		data.append( Q.datum_tr([random.random()+4.0], 'A'))
	for datum in data:
		print 'd=', datum
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=None, ftrim=None)
	assert isinstance(modelchoice, Q.classifier_desc)
	ok = False
	for cdef in Q.forest_build(data, 40, modelchoice=modelchoice):
		e = Q.evaluate_match(cdef, data)
		if e < 1:
			ok = 1
			break
	if not ok:
		die.die( "can't find a perfect classifier in this trivial situation!")



def test_build1tq(classifier_choice):
	import random
	print 'TEST_BUILD1tq:'
	data = [ Q.datum_tr([-10.0], 'B') ]	# One spurious point to be trimmed off.
	for i in range(30):
		data.append( Q.datum_tr([random.random()], 'A'))
		data.append( Q.datum_tr([random.random()+2.0], 'B'))
		data.append( Q.datum_tr([random.random()+4.0], 'A'))
	assert issubclass(classifier_choice, Q.classifier_desc)
	modelchoice = classifier_choice(data, evaluator=None, ftrim=(0.1, 6))
	assert isinstance(modelchoice, Q.classifier_desc)
	ok = False
	for cdef in Q.forest_build(data, 40, modelchoice=modelchoice):
		e = Q.evaluate_match(cdef, data)
		if e < 2:
			ok = 1
			break
		else:
			print 'eval=', e
			print 'cdef=', cdef
	if not ok:
		die.die( "can't find a perfect classifier in this trivial situation!")




def test():
	from g_classifiers.l_classifier_guts import test_build1, test_build1n
	from g_classifiers.l_classifier_guts import test_build32, test_build2
	from g_classifiers.l_classifier_guts import test_2_bias, test_4_2, test_build1t
	from g_classifiers.l_classifier_guts import test_2_scale
	cc = qd_classifier_desc
	test_build1(cc)
	test_build1n(cc)
	test_build1q(cc)
	# test_build1t(cc)
	test_build1tq(cc)
	test_build32(cc)
	test_build2(cc)
	test_2_scale(cc)
	test_build3(cc)
	# test_var()
	test_2_bias(cc)
	test_4_2(cc)


if __name__ == '__main__':
	test()










speechresearch/classifiers/MakeDoc


#!/bin/sh

# Make documentation and place it where it will appear on the web:

TARGET=$HOME/kochanski.org/gpk/code/speechresearch/classifiers

SCRIPTS='l_classifier qd_classifier qdg_classifier g_kmeans'
MODS=$(echo *.py | tr ' ' '\012' | grep -v setup.py)

rm -rf $TARGET
mkdir -p $TARGET
test -d $TARGET &&
  epydoc -v --config epydoc.config --html -o $TARGET --show-imports $MODS $SCRIPTS
test -d doc || mkdir doc
epydoc -v --config epydoc.config --pdf -o doc --show-imports $MODS $SCRIPTS
mv doc/api.pdf .










speechresearch/classifiers/qdx_classifier.py.broken


#!/usr/bin/env python

import q_classifier_r as Q
import qd_classifier as QD
import fiatio
import die



N_PER_DIM = 6


def go_cross(trfd, tsfd, n_per_dim = N_PER_DIM, ftrim=0.0):
	trd = Q.read_data(trfd)
	tsd = Q.read_data(tsfd)
	modelchoice = QD.qd_classifier_desc(trd+tsd, userank=1, ftrim=ftrim)
	classout = fiatio.writer(open('classified.fiat', 'w'))
	classout.header('userank', modelchoice.userank)
	classout.header('ftrim', modelchoice.ftrim)
	for (i, c) in enumerate(modelchoice.c):
		classout.header('Class%0d' % i, c)

	XXX build undefined below!!!
	summary, out, wrong = Q.compute_cross_class(
						trd, tsd,
						modelchoice = modelchoice,
						n_per_dim = n_per_dim,
						builder=build,
						classout=classout)

	QD.default_writer(summary, out, classout, wrong, modelchoice)



if __name__ == '__main__':
	import sys

	try:
		import psyco
		psyco.full(memory=10000)
	except ImportError:
		pass

	arglist = sys.argv[1:]
	ftrim = None
	while len(arglist)>0 and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-c':
			ftrim = float(arglist.pop(0))
		elif arg == '-nperdim':
			N_PER_DIM = int(arglist.pop(0))
		else:
			die.die('Unrecognized argument: %s' % arg)
	assert len(arglist) == 2
	trfd = open(arglist.pop(0), 'r')
	tsfd = open(arglist.pop(0), 'r')

	QD.go_cross(trfd, tsfd, n_per_dim = N_PER_DIM, ftrim=ftrim)










speechresearch/classifiers/l_class_show.py



"""Reads in the output of l_classifier.py and prepares it for display.
NOTE: this only makes sense for two classes.
"""

import numpy
import read_classified


def ssv(a):
	return ' '.join( [ '%g' % x for x in a ] )


def doit(fn):
	fd = open(fn, 'r')
	hdr, classifiers = read_classified.read_classes(fd)
	dbar = None
	for classifier in classifiers:
		dsum = None
		for model in classifier.models.values():
			if dsum is None:
				dsum = numpy.array(model.dir, numpy.double)
			else:
				dsum += model.dir
		dsum /= len(classifier.models)
		for model in classifier.models.values():
			model.dir -= dsum

		if dbar is None:
			dbar = numpy.array(classifier.models['P'].dir, numpy.double)
		else:
			dbar += classifier.models['P'].dir

	print fn, hdr['K'], ssv(dbar/len(classifiers))



if __name__ == '__main__':
	import sys
	doit(sys.argv[1])










speechresearch/classifiers/qd_classifier


#!/usr/bin/env python

"""A classifier that assumes that log(P) is a quadratic form.
"""

from gmisclib import die
from g_classifiers import q_classifier_r as Q
from g_classifiers import qd_classifier_guts as QC


if __name__ == '__main__':
	import sys
	Modify = None
	ftrim = None
	Stdin = sys.stdin
	Verbose = 1
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-coverage':
			QC.COVERAGE = float(arglist.pop(0))
		elif arg == '-nperdim':
			QC.N_PER_DIM = float(arglist.pop(0))
		elif arg == '-ftest':
			QC.FTEST = float(arglist.pop(0))
			assert 0.0 < FTEST < 1.0
		elif arg == '-c':
			ftrim = float(arglist.pop(0))
			assert 0.0 <= ftrim < 0.5
		elif arg == '-quiet':
			verbose = 0
		elif arg == '-verbose':
			verbose = -1
		elif arg == '-flatten':
			Modify = Q.default_modify_class
		elif arg == '-i':
			Stdin = open(arglist.pop(0), 'r')
		elif arg == '-D':
			Q.D += 1
		elif arg == '-test':
			QC.test()
			sys.exit(0)
		else:
			die.die('Unrecognized argument: %s' % arg)
	if len(arglist) != 0:
		die.die("Extra arguments: %s" % str(arglist))

	QC.go_auto(Stdin, coverage=QC.COVERAGE, n_per_dim=QC.N_PER_DIM,
		ftrim=ftrim, ftest=QC.FTEST, verbose=Verbose,
		modify_class=Modify
		)










speechresearch/classifiers/g_kmeans.py


#!/usr/bin/env python

"""This is an implementation of the K-means algorithm.
You give it a bunch of named M{N}-dimensional vectors, and it
finds M{K} clusters so that the mean distance between the
cluster center and the points in that cluster are as small
as possible.   You can think of this as finding a set of
M{K} points that do the best possible job of approximating the
input data.

The algorithm is designed for flexibility rather than speed.
It allows you to change the function used to compute the distance
from cluster center to the points.  It also lets you ignore
wild, outlying points in the computation of the class centers
by using a trimmed mean, rather than the average.

For a script version, use C{g_kmeans} without the ".py".
"""

import math
import random
import numpy
from gmisclib import g_implements
from gmisclib import gpkmisc
from gmisclib import Numeric_gpk as NG
from gmisclib import die
import q_classifier_r

HUGE = 1e30

def find_which_cluster(datum, cpos, distfcn):
	"""Which cluster does a point belog to?
	@param cpos: a list of cluster centers.
	@return: (the index of the closest cluster and the distance)
	@rtype (int, float)
	"""
	bestdist = HUGE
	best = -1
	for (i, cp) in enumerate(cpos):
		tmp = distfcn(datum.value, cp)
		if tmp < bestdist:
			bestdist = tmp
			best = i
	return (best, bestdist)


def find_center(i, membership, data, clip):
	tmp = []
	for (mem, datum) in zip(membership, data):
		if mem == i:
			tmp.append( datum.value )
	ctr = NG.trimmed_mean_across(tmp, None, clip)
	return ctr


class cluster_descriptor(object):
	def __init__(self, center, membership, size):
		self.center = center	#: Vector position of the cluster center.
		self.membership = membership	#: a list of data in the cluster
		self.size = size	#: mean (or medan) distance of the cluster's data from cluster center



def kmeans(data, Ncl, distfcn=None, Nit=None, clip=None):
	"""Run the K-means algorithm to divide a list of points into C{Ncl} clusters.
	@param data: The data to be clustered.
	@type data: L{list}(L{q_classifier_r.datum_c}) or a list of equivalent classes.
		Each C{datum} must hae a C{value} member containing a C{numpy.ndarray} vector.
	@param Ncl: How many clusters?
	@param distfcn: A function to compute the distance between a point and a cluster center.
	@type distfcn: C{fcn(vector, vector) -> float}, where a vector is a one-dimensional C{numpy.ndarray} of floats.
	@param Nit: A limit on the number of iterations.
	@type Nit: int
	@param clip: C{0} to execute a normal K-means algorithm.   Greater than zero to use a trimmed
		mean to define cluster centers.   When C{clip > 0}, the reported error is a median
		rather than a mean, to make it robust against wild points.
	@type clip: L{float} on M{[0, 0,5)}.
	@return: (1) A list of cluster descriptors, each of which tells you where a cluster is and which points are members;
		(2) A dictionary that maps from each datum to the (integer) index of each cluster, and
		(3) the overall mean (or median if C{clip>0}) distance between points and cluster centers.
	@rtype: (L{list}(L{cluster_descriptor}), L{dict}(L{q_classifier_r.datum_c}:L{int}), L{float})
	"""
	for datum in data:
		g_implements.check(datum, q_classifier_r.datum_c, ignore="__init__")
	
	if Nit is None:
		Nit = 10 + int(round(math.sqrt(len(data)*Ncl)))
	if clip is None:
		clip = 0.0
	assert len(data) >= Ncl
	bestcp = None
	bestm = None
	besterr = HUGE
	starts = 0
	while starts < Nit:
		cpos = [data[c].value for c in random.sample(range(len(data)), Ncl) ]
		membership = numpy.zeros((len(data),), numpy.int)
		assert len(cpos) == Ncl
		passes = 0
		while passes < Nit:
			cldtmp = [ [] for x in range(Ncl) ]
			scatter = 0.0
			omem = numpy.array(membership, copy=True)
			for (i, datum) in enumerate(data):
				membership[i], dist = find_which_cluster(datum, cpos, distfcn)
				if membership[i] >= 0:
					cldtmp[membership[i]].append(dist)
				scatter += dist

			for i in range(Ncl):
				cpos[i] = find_center(i, membership, data, clip)

			if numpy.equal(omem, membership).all():
				break
			passes += 1

		if clip > 0.0:
			cldist = [ numpy.median(cldtmp[i]) for i in range(Ncl) ]
		else:
			cldist = [ numpy.mean(cldtmp[i]) for i in range(Ncl) ]

		if scatter < besterr:
			besterr = scatter
			bestcp = cpos
			bestm = membership

		starts += 1

	o = []
	for i in range(Ncl):
		m = [ d.uid for (mem, d) in zip(bestm, data) if mem == i ]
		o.append( cluster_descriptor(bestcp[i], m, cldist[i]) )
	map_to_cluster = {}
	for (datum, mem) in zip(data, bestm):
		map_to_cluster[datum] = mem
	return (o, map_to_cluster, besterr)




def read_data(fd):
	"""Reads in feature vectors, each with a uid as a comment."""
	d = []
	dim = None
	# die.info('Reading')
	ln = 0
	# for l in fd.readlines():
	for l in fd:
		ln += 1
		if l.startswith('#'):
			continue
		aa = l.split('#', 1)
		if len(aa) > 1:
			uid = aa[1].strip()
		else:
			uid = 'Line:%d' % ln
		a = aa[0].split()
		if dim is None:
			dim = len(a)
		elif len(a) != dim:
			die.die('Not all vectors have length=%d.  Problem on line %d'
					% (dim, ln)
				)
		d.append( q_classifier_r.datum_c(numpy.array([float(x) for x in a]),
				uid)
				)
	return d


def euclid(a, b):
	return math.sqrt(numpy.sum(numpy.ravel(a-b)**2))












speechresearch/classifiers/MANIFEST.in


include MANIFEST.in
include *.py
include doc/api.pdf










speechresearch/classifiers/q_classifier_r.py


# -*- coding: utf-8 -*-
"""This is a support module, used by many types of classifiers."""

import re
import math
import zlib

import numpy

from gmisclib import chunkio
import data_splitter as DS
from gmisclib import die
from gmisclib import mcmc_big as mcmc
from gmisclib import mcmc_helper
mcmc_helper.Debug = 0
mcmc.Debug = 0
from gmisclib import g_implements
from gmisclib import fiatio
from gmisclib import dictops
from gmisclib import gpkmisc
from gmisclib import dict_vector as DV
import gpkavg

# from g_classifiers import logP

ERGCOVER = 4.0
D = True
CONSTRAIN = 1e-6

def Hash(dl):
	"""@return: a hash of the UID's of data items.
	@rtype: str
	@param dl: A list of data
	@type dl: list(L{datum_c})
	"""
	Mask1 = 0xffffffff
	Mask2 = 0xffffffffffff
	rv = 0
	for x in sorted(dl):
		tmp = zlib.crc32(x.uid) & Mask1
		rv = ((rv+tmp) * 13) & Mask2
	return '%d' % rv


def Hash1(l):
	"""@return: a hash of a vector.
	@rtype: str
	@param l: A list of data
	"""
	Mask1 = 0xffffffff
	Mask2 = 0xffffffff
	rv = 0
	for t in l:
		tmp = zlib.crc32(str(t)) & Mask1
		rv = ((rv+tmp) * 11) & Mask2
	return '%d' % rv

assert Hash1([3.712, 3.71]) == Hash1([3.712, 3.71]) 


class datum_c(object):
	"""This is an unclassified datum, either in the
	test or training set.
	@ivar value: a feature vector
	@type value: L{numpy.ndarray}
	@ivar uid: a string that identfies a particular datum.
		This is not used for classification, but is passed
		through to the output.  (It can also used to define groups
		of data.)
	@type uid: str
	"""

	__slots__ = ['value', 'uid']

	def __init__(self, vector, uid=None):
		"""@param vector: a vector of numbers
		@param uid: an arbitrary identifier for a datum
		@type uid: str
		"""
		self.value = numpy.asarray(vector, numpy.float)
		if uid is None:
			uid = Hash1(vector)
		self.uid = uid

	def __repr__(self):
		return "<datum_c fv=%s uid=%s>" % (str(self.value), self.uid)


	def __cmp__(self, other):
		return cmp(self.uid, other.uid)


class datum_tr(datum_c):
	"""This is a datum where we know the true class, presumably in
	the training set.
	@ivar classid: the name of the class to which the datum belongs.
	@type classid: str
	"""

	__slots__ = ['classid']

	def __init__(self, vector, classid, uid=None):
		"""@param vector: a vector of numbers
		@param uid: an arbitrary identifier for a datum
		@type uid: str
		@param classid: is the true class,
		@type classid: str
		"""
		datum_c.__init__(self, vector, uid)
		self.classid = classid
	
	def __str__(self):
		return "<datum_tr class=%s fv=%s uid=%s>" % (self.classid,
								str(self.value),
								self.uid)
	__repr__ = __str__





def prior(training):
	"""This computes the probability of correct classification,
	assuming you can't see the feature vector.
	It is used to compute P(chance).
	It assumes that you choose class C
	with probability 1 if P(C) is the
	biggest among all the classes.
	"""
	dtr = dictops.dict_of_accums()
	for datum in training:
		dtr.add(datum.classid, 1)
	kbest, chance = DV.max_within(DV.dict_vector(dtr))
	return chance/float(len(training))



def max_correct(training, testing):
	"""This is a hard, conservative upper limit
	for the probability of correct classification.
	"""
	# One cannot hope to classify an item correctly,
	# if the item's class is not represented
	# in the training set.
	# If the class is present in the training
	# set but not in the test set, then what happens?
	# It could be buried among items from other classes,
	# in which case it wouldn't lead to any false
	# predictions.  Consequently, absences from the
	# test set doesn't hurt the maximum possible
	# classification probability.
	dtr = dictops.dict_of_accums()
	for datum in training:
		dtr.add(datum.classid, 1)

	impossible = 0
	for datum in testing:
		if not datum.classid in dtr:
			impossible += 1

	return float(len(testing)-impossible)/float(len(testing))






def _addwrongD(wrong, failures):
	for (k, v) in failures.items():
		wrong.add(k, v)


def _addwrong(wrong, failures):
	for t in failures:
		wrong.add(t, 1)


def _doclass(qc, testing, verbose=1):
	"""This classifies the data
	@return: yields a sequence of dictionaries,
		each of which contains a bunch of results and information.
	@param testing: a list of data.
	@param qc: a classifier.
	@type qc: subclass of L{classifier}.
	"""
	info = qc.info.copy()
	for datum in testing:
		P = qc.P(datum)
		tmp = info.copy()

		# It is tempting to use qc.bestc() here, but
		# not a good idea, as it would involve calculating
		# log(P) twice, and that can be expensive.
		bestcl = None
		bestp = 0.0
		for (cl, p) in P:
			if p > bestp:
				bestp = p
				bestcl = cl
		tmp['compclass'] = bestcl

		if datum.uid is not None:
			tmp['Duid'] = datum.uid

		if verbose:
			tmp['V'] = chunkio.chunkstring_w().write_NumArray(datum.value, converter=lambda x:"%.6g"%x).close()
			tmp['P'] = chunkio.chunkstring_w().write_dict(dict(P), converter=lambda x:"%.3e"%x).close()
		try:
			tmp['trueclass'] = datum.classid
		except AttributeError:
			pass
		yield tmp




def read_data(fd, commentarray=None):
	"""Reads in feature vectors where the first element is the true class.
	This is the main data input for l_classifier, qdg_classifier and qd_classifier.
	@type fd: L{file}
	@type commentarray: a L{list} or L{None}
	@rtype: L{list}(L{datum_tr})
	"""
	d = []
	len_a = None
	# die.info('Reading')
	print '# Reading'
	ln = 0
	for l in fd:
		ln += 1
		if l.startswith('#'):
			if commentarray is not None:
				commentarray.append(l[1:])
			continue
		aa = l.split('#', 1)
		if len(aa) > 1:
			uid = aa[1].strip()
		else:
			uid = 'Line:%d' % ln
		a = aa[0].split()
		if len(a) != len_a:
			if len_a is None:
				len_a = len(a)
			else:
				die.die('Not all vectors have length=%d.  Problem on line %d'
						% (len_a-1, ln)
					)
		d.append( datum_tr(numpy.array([float(x) for x in a[1:]]),
				a[0], uid)
				)
	return d


def get_dim(fd):
	"""This function takes a list of data (type datum_tr)
	and makes sure that they all have the same length feature
	vector.  If so, it reports the length (dimension) of the
	feature vector.
	@type fd: list(L{datum_tr})
	@param fd: input data
	@return: length of vectors
	@rtype: int
	"""
	dim = None
	for (i, x) in enumerate(fd):
		assert isinstance(x, datum_tr), "Whoops: needs a datum_tr, got %s" % str(x)
		if len(x.value) != dim:
			if dim is None:
				dim = len(x.value)
			if len(x.value) != dim:
				raise ValueError, "Not all vectors are length=%d (len(vec[%d])=%d)" % (dim, i, len(x.value))
	return dim
		


def compute_cross_class(training, testing,
			modelchoice=None, n_per_dim=None,
			builder=None, classout=None,
			trainingset_name=None, modify_class=None,
			verbose=1):
	"""Build classifiers based on the training set,
	and test them on the testing set.
	Modelchoice here is the completed class object,
	not a closure."""

	# print 'ccc: trainingset=', trainingset_name
	if len(training) == 0:
		die.die('No training data.')
	if len(testing) == 0:
		die.die('No data to classify.')

	dim = get_dim(training)
	if dim <= 0:
		die.die('zero dimensional data')
	assert get_dim(testing) == dim

	nok = 0
	total = 0
	wrong = dictops.dict_of_accums()
	k = None

	priorchance = prior(training)
	maxcorrect = max_correct(training, testing)
	classifiers = builder(training, int(round(n_per_dim*dim)),
				modelchoice=modelchoice,
				trainingset_name=trainingset_name,
				verbose=verbose)
	for qc in classifiers:
		if modify_class is not None:
			modify_class(qc, count_classes(training), count_classes(testing))
		failures = qc.list_wrong_classifications(testing)
		qc.add_info('correct', len(testing)-len(failures))
		qc.add_info('Ntests', len(testing))
		qc.add_info('Chance_on_this_trainingset', priorchance)
		_addwrong(wrong, failures)
		if classout is not None:
			classout.extend( _doclass(qc, testing, verbose=verbose) )
		nok += len(failures)
		total += len(testing)
	pcorrect = float(total-nok)/float(total)

	if priorchance < maxcorrect:
		k = (pcorrect-priorchance)/(maxcorrect-priorchance)
	print '#NOK=', nok, total, float(nok)/total

	summary = {'nok': nok, 'total': total,
			'Pcorrect': float(total-nok)/float(total),
			'Chance': priorchance,
			'Pperfect': maxcorrect,
			'N_per_dim': n_per_dim
			}
	if k is not None:
		summary['K'] = k

	return (summary, classifiers, wrong)



def compute_self_class(d, coverage=None, ftest=None,
		modelchoice=None, n_per_dim=None, modify_class=None,
		builder=None, classout=None, verbose=1):

	"""modelchoice here is expected to take one argument-- the data."""

	if len(d) == 0:
		die.die('No data to classify.')
	dim = get_dim(d)
	if dim <= 0:
		die.die('zero dimensional data')
	Ntry = int(round(coverage/ftest))
	bdata = DS.bluedata(d)
	nok = 0; total = 0;
	wrong = dictops.dict_of_accums()
	out = []; k = []; pch = []; pmx = []; pcrct = []
	for tr in range(Ntry):
		print '# Building'
		testing, training = bdata.split(ftest*len(bdata), seed=tr)

		# Modelchoice is a closure, and evaluation happens here:
		if modelchoice is not None:
			c_modelchoice = modelchoice(training)
		else:
			c_modelchoice = None
		tsum, classifiers, twr = compute_cross_class(training, testing, c_modelchoice,
							n_per_dim, builder, classout,
							trainingset_name=Hash(training),
							modify_class=modify_class,
							verbose=verbose
							)

		pmx.append( tsum['Pperfect'] )
		pch.append( tsum['Chance'] )
		total += tsum['total']
		nok += tsum['nok']
		pcrct.append( 1.0-float(tsum['nok'])/tsum['total'] )
		_addwrongD(wrong, twr)
		out.extend(classifiers)
		if 'K' in tsum:
			k.append( tsum['K'] )

	summary = {'nok': nok, 'total': total, 'Ftest': ftest,
			'N_per_dim': n_per_dim, 'Coverage': coverage}

	try:
		summary['K'], ksigma = gpkavg.avg(k, None, 0.0001)
		summary['KSigma'] = ksigma
	except ValueError, x:
		die.info('%s: K' % str(x))

	try:
		summary['Chance'], chsigma = gpkavg.avg(pch, None, 0.0001)
		summary['ChSigma'] = chsigma
	except ValueError, x:
		die.info('%s: PChance' % str(x))
	try:
		summary['Perfection'], prfsigma = gpkavg.avg(pmx, None, 0.0001)
		summary['PerfectionSigma'] = prfsigma
	except ValueError, x:
		die.info('%s: Pperfect' % str(x))

	try:
		summary['Pcorrect'], psigma = gpkavg.avg(pcrct, None, 0.0001)
		summary['PSigma'] = psigma
	except ValueError, x:
		die.info('%s: Pcorrect' % str(x))


	return (summary, out, wrong)





class grouper_c(object):
	"""A 'grouper' function takes a DUID (a unique i.d. string
	for a datum) and returns the name of the data group to which
	it belongs.    This group name is used in constructing the training
	and test sets.
	"""
	def __init__(self, pattern='^([^/]*)/', which=1):
		self.pattern = re.compile(pattern)
		self.which = which

	def __call__(self, x):
		"""
		@param x: a datum
		@type x: L{datum_c}
		@return: group name
		@rtype: str
		"""
		m = self.pattern.search(x.uid)
		if m:
			return m.group(self.which)
		return None



def list_groups(d, gr):
	groups = set()
	for t in d:
		groups.add(gr(t))
	return groups






def compute_group_class(dg, modelchoice=None, n_per_dim=None,
		builder=None, classout=None, ftest=None,
		grouper=None, coverage=None, modify_class=None,
		verbose=1):
	"""This function makes sure that the training set and testing set
	come from different groups.   The 'grouper' returns a group
	name, when given a datum.   Modelchoice is expected to take
	one argument, the training set.
	@param grouper: function returning a group name for each datum
	@type grouper: function from L{datum_tr} to C{str}
	"""

	if len(dg) == 0:
		die.die('No data to classify.')
	dim = get_dim(dg)
	if dim <= 0:
		die.die('zero dimensional data')

	Ntry = int(round(coverage/ftest))
	nok = 0; total = 0;
	wrong = dictops.dict_of_accums()
	out = []; k = []; pch = []; pcrct = []; pmx = []

	bdata = DS.bluedata_groups(dg, grouper)
	for i in range(Ntry):
		print '# Building'
		testing, training, trn = bdata.split(ftest*len(bdata), seed=i)
		print 'testing:', ftest*len(bdata), len(testing), "training:", len(training), "from:", len(bdata), len(dg)

		# Modelchoice is a closure, and evaluation happens here:
		if modelchoice is not None:
			c_modelchoice = modelchoice(training)
		else:
			c_modelchoice = None
		tsum, classifiers, twr = compute_cross_class(training, testing,
							c_modelchoice, n_per_dim,
							builder, classout, modify_class=modify_class,
							trainingset_name=Hash(training),
							verbose=verbose
							)

		pmx.append( tsum['Pperfect'] )
		pch.append( tsum['Chance'] )
		total += tsum['total']
		nok += tsum['nok']
		pcrct.append( 1.0-float(tsum['nok'])/tsum['total'] )
		_addwrongD(wrong, twr)
		out.extend(classifiers)
		if 'K' in tsum:
			k.append( tsum['K'] )

	summary = {'nok': nok, 'total': total, 'Ftest': ftest,
			'N_per_dim': n_per_dim, 'Coverage': coverage}

	try:
		summary['K'], ksigma = gpkavg.avg(k, None, 0.0001)
		summary['KSigma'] = ksigma
	except ValueError, x:
		die.info('%s: K' % str(x))

	try:
		summary['Chance'], chsigma = gpkavg.avg(pch, None, 0.0001)
		summary['ChSigma'] = chsigma
	except ValueError, x:
		die.info('%s: PChance' % str(x))
	try:
		summary['Perfection'], prfsigma = gpkavg.avg(pmx, None, 0.0001)
		summary['PerfectionSigma'] = prfsigma
	except ValueError, x:
		die.info('%s: Pperfect' % str(x))

	try:
		summary['Pcorrect'], psigma = gpkavg.avg(pcrct, None, 0.0001)
		summary['PSigma'] = psigma
	except ValueError, x:
		die.info('%s: Pcorrect' % str(x))

	return (summary, out, wrong)





class model_template(object):
	"""This class describes how to compute the relative probability that
	a datum is a member of a particular class.   It also knows how to
	package up all necessary information for storage in a file.
	"""
	# def __init__(self):
		# pass
	# __init__.g_implements = g_implements.varargs

	def logp(self, datum):
		raise RuntimeError, "Virtual Function"

	def tochunk(self, chunkwriter):
		raise RuntimeError, "Virtual Function"

	def __str__(self):
		raise RuntimeError, "Virtual Function"

	@staticmethod
	def fromchunk(chunk):
		raise RuntimeError, "Virtual Function"



class qmodel(model_template):
	def __init__(self, mu, invsigma, offset):
			# Copy the data, so there is no risk of
			# it changing underneath you...
		self.mu = numpy.array(mu, numpy.float, copy=True)
		self.invsigma = numpy.array(invsigma, numpy.float, copy=True)
		assert len(self.mu.shape) == 1
		assert self.invsigma.shape == (self.mu.shape * 2), "Shapes must match: %s vs %s" % (str(self.invsigma.shape), str(self.mu.shape))
		# The above is a duplication of a tuple, not multiplication.
		self.bias = offset

	def logp(self, datum):
		delta = datum - self.mu
		parab = gpkmisc.qform(delta, self.invsigma)
		return -parab/2.0 + self.bias


	def tochunk(self, chunkwriter):
		chunkwriter.groupstart('quadratic_class_model', b=1 )
		chunkwriter.comment('Offset:')
		chunkwriter.write_float(self.bias)
		chunkwriter.comment('Mu:')
		chunkwriter.write_NumArray(self.mu, b=1)
		chunkwriter.comment('Inverse(covariance):')
		chunkwriter.write_NumArray(self.invsigma, b=1)
		chunkwriter.groupend()


	def __str__(self):
		return '<qmodel: mu=%s invsigma=%s bias=%g>' % (
				str(self.mu), str(self.invsigma),
				self.bias)


	@staticmethod
	def fromchunk(chunk):
		"""This the inverse of qmodel.tochunk(),
		except the group start is already read.
		"""
		offset = chunk.read_float()
		mu = chunk.read_NumArray()
		if len(mu.shape) != 1:
			raise chunkio.BadFileFormat, 'mu must be 1-d array'
		invsigma = chunk.read_NumArray()
		if len(invsigma.shape) != 2:
			raise chunkio.BadFileFormat, 'invsigma must be 2-d array'
		if invsigma.shape != mu.shape*2:
			raise chunkio.BadFileFormat, 'sizes do not match'
		return qmodel(mu, invsigma, offset)




_qzmodel_cache = {}
def qzmodel(ndim):
	global _qzmodel_cache
	if ndim in _qzmodel_cache:
		return _qzmodel_cache[ndim]
	zmu = numpy.zeros((ndim,), numpy.float)
	zis = numpy.zeros((ndim, ndim), numpy.float)
	zm = qmodel(zmu, zis, 0.0)
	if len(_qzmodel_cache) > 20:
		_qzmodel_cache.popitem()
	_qzmodel_cache[ndim] = zm
	return zm




class lmodel(model_template):
	def __init__(self, direction, offset, reference_pt):
			# Copy direction, so no chance of it changing
			# due to external causes...
		self.direction = numpy.array(direction, numpy.float, copy=True)
		self.bias = offset
		self.reference = reference_pt

	def logp(self, datum):
		# print "\t bias=", self.bias
		# print "\tdir=", self.direction
		# print "\tdatum=", datum
		# print "\treference=", self.reference
		# print '\to=', self.bias+numpy.dot(datum-self.reference, self.direction)
		return self.bias + numpy.dot(datum-self.reference, self.direction)

	def __str__(self):
		return '<lmodel: %s ref=%s bias=%g>' % (str(self.direction), str(self.reference), self.bias)

	def tochunk(self, chunkwriter):
		chunkwriter.groupstart('linear_class_description', b=1 )
		chunkwriter.comment('Offset:')
		chunkwriter.write_float(self.bias)
		chunkwriter.comment('dir:')
		chunkwriter.write_NumArray(self.direction, b=1)
		chunkwriter.comment('reference_pt:')
		chunkwriter.write_NumArray(self.reference, b=1)
		chunkwriter.groupend()


	@staticmethod
	def fromchunk(chunk):
		"""This the inverse of lmodel.tochunk(),
		except the group start is already read.
		"""
		offset = chunk.read_float()
		direction = chunk.read_NumArray()
		if len(direction.shape) != 1:
			raise chunkio.BadFileFormat, 'direction must be 1-d array'
		ref = chunk.read_NumArray()
		if len(direction.shape) != 1:
			raise chunkio.BadFileFormat, 'reference_point must be 1-d array'
		if direction.shape != ref.shape:
			raise chunkio.BadFileFormat, 'sizes do not match'
		return lmodel(direction, offset, ref)


_lzmodel_cache = {}
def lzmodel(ndim):
	if ndim in _lzmodel_cache:
		return _lzmodel_cache[ndim]
	z = numpy.zeros((ndim,), numpy.float)
	zm = lmodel(z, 0.0, z)
	if len(_lzmodel_cache) > 50:
		_lzmodel_cache.popitem()
	_lzmodel_cache[ndim] = zm
	return zm




class classifier_desc(object):
	"""This is a thing that describes and generates L{classifier}s.
	"""

	def __init__(self, list_of_classes, fvdim, evaluator=None, ftrim=None):
		assert isinstance(fvdim, int)
		assert fvdim > 0
		self.ndim = fvdim

		# Make sure that list_of_classes is iterable
		self.c = list(list_of_classes)

		self.nc = len(self.c)
		assert self.nc > 0, "No classes!"
		self.evaluator = evaluator
		self.ftrim = ftrim


	def np(self):
		"""@return: The number of parameters required to define one class.
		@rtype: int
		"""
		raise RuntimeError, "Virtual Function."

	def npt(self):
		"""@return:The number of parameters required to define the classifier.
		@rtype: int
		"""
		raise RuntimeError, "Virtual Function."

	def unpack(self, prmvec, trainingset_name=None, uid=None):
		"""Produce a classifier from a parameter vector.
		@param prmvec: a vector of parameters that describe a classifier model.
		@type prmvec: numpy.ndarray
		@return: the classifier.
		@rtype: the corresponding subclass of L{classifier}.
		"""
		raise RuntimeError, "Virtual Function."

	def start(self, data):
		"""Starting position for Markov Chain Monte Carlo."""
		raise RuntimeError, "Virtual Function."

	def __str__(self):
		# return "<classifier_desc: ndim=%d nc=%d cmap=%s>" % (self.ndim, self.nc, self.cmap)
		return "<classifier_desc: ndim=%d nc=%d>" % (self.ndim, self.nc)
	__repr__ = __str__


	def typename(self):
		"""@return: a string that names the subclass - what kind of L{classifier_desc} is it?
		@rtype str
		"""
		raise RuntimeError, "Virtual function"


def _logp(x, (data, cdesc)):
	assert isinstance(cdesc, classifier_desc)
	cl = cdesc.unpack(x)
	assert isinstance(cl, classifier)
	o1 = evaluate_Bayes(cl, data, constrain=CONSTRAIN)
	return -o1



def forest_build(data, N, modelchoice=None, trainingset_name=None, verbose=0):
	"""Build a forest of classifiers.
	@param data: data to train the classifiers on.
	@type data: L{datum_c}
	@param N: How many to build.
	@type N: int,
	@param modelchoice: what kind of classifier to build
	@type modelchoice: subclass of L{model_template}
	@param trainingset_name: (stored for later use).
	@type trainingset_name: str
	"""
	# print 'forest: trainingset=', trainingset_name
	assert len(data) > 1, "Not enough data"
	assert modelchoice is not None
	start, V = modelchoice.start(data)
	x = mcmc.bootstepper(_logp, start, V, c=(data, modelchoice))
	mcmch = mcmc_helper.stepper(x)
	nsteps = mcmch.run_to_bottom()
	die.info("Converged.")
	mcmch.run_to_ergodic(1.0)
	die.info("Warmed up: ready to sample. nsteps=%d" % nsteps)
	o = []
	for i in range(N):
		mcmch.run_to_ergodic(ERGCOVER/float(N))
		tmp = modelchoice.unpack( x.current().prms(),
					trainingset_name=trainingset_name,
					uid='%s:%d' % (trainingset_name,i)
					)
		if verbose < 0:
			die.info('Forest evaluate=%s for %s' % (tmp.evaluate(data), tmp))
		o.append(tmp)
	return o



class classifier(object):
	"""This is the base class for all kinds of classifers.
	"""

	def __init__(self, typename, models, info=None,
			trainingset_name=None, uid=None, cdesc=None):
		"""
		@param models: a dictionary containg a probabilistic model for each class
		@type models: dict(str: subclass of L{model_template})
		@param info: not used in the internal operation of the classifier,
			but it is stuff that is important to write out.
		@type info: dict(str: whatever)
		"""
		self.typename = typename
		assert isinstance(models, dict)
		self.class_models = models
		if info is not None:
			self.info = info.copy()
		else:
			self.info = {}
		self.info['trainingset'] = trainingset_name
		self.info['Cuid'] = uid
		self.cdesc = cdesc


	def add_model(self, classname, model):
		"""Add a class to an existing classifier."""
		g_implements.check(model, model_template)
		assert isinstance(classname, str)
		self.class_models[classname] = model


	def list_classes(self):
		return self.class_models.keys()


	def add_info(self, k, v):
		self.info[k] = v

	def P(self, datum, whichclass=None):
		"""Determine the probability of being in each class.
		If whichclass=None, then it returns a list of
		tuples [(classname,P), ...] for all classes.
		Otherwise, it returns the probability of the
		specified class.
		"""
		if whichclass is None:
			return [ (cn, math.exp(lp)) for (cn, lp) in self.logPv(datum) ]
		return math.exp(self.logPw(datum, whichclass, 0.0))


	def logP(self, datum, whichclass=None):
		if whichclass is None:
			return self.logPv(datum)
		return self.logPw(datum, whichclass, 0.0)


	def logPw(self, datum, whichclass, constrain):
		"""Determine the probability of C{datum} being in C{whichclass}.
		"""

		Psum = 0.0
		bgst = -self.HUGE
		smlst = self.HUGE
		the_lP = None
		for (cn, cm) in self.class_models.items():
			lp = cm.logp(datum.value)
			if cn == whichclass:
				the_lP = lp
			if smlst > lp:
				smlst = lp
			if bgst < lp:
				Psum *= math.exp(bgst-lp)
				bgst = lp
			Psum += math.exp(lp-bgst)
		return the_lP - bgst - math.log(Psum) - constrain*(bgst-smlst)**2


	def logPv(self, datum):
		"""Determine the probability of being in each class.
		If whichclass=None, then it returns a list of
		tuples [(classname,P), ...] for all classes.
		"""

		Psum = 0.0
		lcnP = []
		bgst = None
		for (cn, cm) in self.class_models.items():
			lp = cm.logp(datum.value)
			lcnP.append( (cn, lp) )
			if bgst is None:
				bgst = lp
			elif bgst<lp:
				Psum *= math.exp(bgst-lp)
				bgst = lp
			Psum += math.exp(lp-bgst)
		q = bgst + math.log(Psum)
		return [ (cn, lp-q) for (cn,lp) in lcnP ]

	HUGE = 1e30

	def bestc(self, datum):
		"""Determine the best class for a datum."""
		# print "Datum=", datum
		bgst = -self.HUGE
		bgc = None
		for (c, qp) in self.class_models.items():
			tmp = qp.logp(datum.value)
			if tmp > bgst:
				bgst = tmp
				bgc = c
		return bgc


	def __str__(self):
		o = [ '<classifier: %s' % self.typename ]
		for (c, q) in self.class_models.items():
			o.append('%s: %s' % (c, str(q)))
		o.append( '>' )
		return '\n'.join(o)

	__repr__ = __str__


	def list_wrong_classifications(self, classdata):
		nok = []
		for datum in classdata:
			bestc = self.bestc(datum)
			if bestc != datum.classid:
				nok.append(datum.uid)
		return nok


	def writer(self, dcw):
		"""Write this classifier out (usually to a data file).
		@type dcw: L{chunkio.chunk_w}
		"""
		dcw.groupstart(self.typename)
		dcw.comment('Classifier:')
		dcw.write_dict_of(self.class_models,
				lambda dcw, ac: ac.tochunk(dcw), b=1)
		dcw.write_dict(self.info)
		dcw.groupend()




# class forest_mixin(object):
# 	def __init__(self, cdesc):
# 		self.cdesc = cdesc
# 
# 	def evaluate(self, data):
# 		if self.cdesc.evaluator is None:
# 			return evaluate_Bayes(self, data)
# 		return self.cdesc.evaluator(self, data)


def evaluate_match(cl, data):
	"""This can be passed into a classifier descriptor as
	the evaluate argument.
	It returns the number of exact matches between the classified
	data and the input, true classification.
	@param cl: some classifier that has a bestc() method.
	@type cl: typically a subclass of L{classifier}.
	@param data: list of classes that describe data points.
	@type data: Typically a subclass of L{datum_c}.
	@rtype: int
	@return: the number of classification errors made
	"""
	# print 'classifier=', cl
	o = 0
	for datum in data:
		sbc = cl.bestc(datum)
		# print 'sbc(', datum, ')=', sbc, 'dc=', datum.classid, 'P=', cl.P(datum)
		if sbc != datum.classid:
			o += 1
	return o



class evaluate_match_w_rare(object):
	"""This is called in the same way as L{evaluate_match}
		or L{evaluate_Bayes}.  It pretends to be a function,
		except that you can weight the values of different
		classes when you construct the class.
		"""
	__name__ = 'evaluate_match_w_rare'

	def __init__(self):
		self.weights = None
	
	def _compute_weights(self, data):
		classcounts = dictops.dict_of_accums()
		for datum in data:
			classcounts.add(datum.classid, 1)

		ctotal = 0
		for counts in classcounts.values():
			ctotal += counts
		ctotal = float(ctotal)
		weights = {}
		for (classname, counts) in classcounts.items():
			weights[classname] = -math.log(float(counts)/ctotal)
		return weights
	

	def __call__(self, clssfr, data):
		if self.weights is None:
			self.weights = self._compute_weights(data)

		o = 0
		for datum in data:
			if clssfr.bestc(datum) != datum.classid:
				o += self.weights[datum.classid]
		return o




def evaluate_Bayes(cl, data, constrain=0.0):
	"""Evaluates the negative log of the probability that the classifier would assign
	to the datum being in the observed class (i.e. whatever class
	is specified in the L{datum_tr}).   Obviously, you
	want this to be a relatively small number.
	@param cl: a classifier
	@type cl: L{classifier}
	@param data: data
	@type data: list(L{datum_c})
	@rtype: float
	@return: the log of the probability of being in the observed class.

	If C{cdesc.ftrim} is not None, we assume that some of the
	data in each class are dubious, and should
	be ignored if they are sufficiently improbable.
	We modify the probability scores of data that is
	among the worst (C{cl.cdesc.ftrim[0]} fraction),
	and limit those scores to be no larger than
	C{cl.cdesc.ftrim[1]} larger than the best score.
	This lets you limit by score or limit by fraction
	or any mixture in between.   If C{cl.cdesc.ftrim} is C{None},
	then no limiting or trimming is done.
	"""
	if cl.cdesc.ftrim is None:
		o = 0.0
		for datum in data:
			o += cl.logPw(datum, datum.classid, constrain)
		return -o
	# Below, we assume a fraction trimfrac of the
	# data in each class are dubious, and should
	# be ignored if they are sufficiently improbable.
	trimfrac, trimlevel = cl.cdesc.ftrim
	assert trimfrac>=0 and trimfrac<=1.0
	o = dictops.dict_of_lists()
	for datum in data:
		sb = cl.logPw(datum, datum.classid, constrain)
		assert isinstance(datum, datum_tr), "Use ftrim only with training set!"
		o.add(datum.classid, sb)
	oo = 0.0
	for classid, scorelist in o.items():
		scorelist.sort()
		n = int(round(trimfrac*(len(scorelist)-1)))
		tcut = scorelist[-1] - trimlevel
		assert n > 0
		for t1 in scorelist[n:]:
			if D and t1 < tcut:
				print 'Trimming %g %g in %s' % (t1, tcut, classid)
			oo += max(tcut, t1)
		if D:
			for t1 in scorelist[:n]:
				print 'Trimming %g (bot) in %s' % (t1, classid)
	return -oo





def default_writer(summary, out, classout, wrong, fname="classes.chunk"):
	"""This writes out classifiers to a data file.
	@attention: out needs to be a list, not an iterator, because we use it twice.
	"""

	def classifier_writer(dcw, a_classifier):
		"""Helper function to work with L{chunkio}."""
		a_classifier.writer(dcw)

	dc = chunkio.datachunk_w( open(fname, "w") )
	dc.comment('Header:')
	header = summary.copy()
	ctype = None
	for cl in out:
		if ctype is None:
			ctype = cl.typename
		else:
			assert cl.typename == ctype, 'Cannot handle mixtures of different classifiers.'
	header['classifier_type'] = ctype
	dc.write_dict( header )
	dc.comment('classifiers:')
	dc.write_array_of(out, classifier_writer, b=1)
	out = None
	dc = None
	for (uid, nfailures) in wrong.items():
		print 'WRONG', nfailures, summary['total'], uid


def count_classes(data):
	"""Count how many instances there are of each class.
	@type data: L{datum_c}
	@rtype map from str to int
	"""
	cids = dictops.dict_of_accums()
	for datum in data:
		assert isinstance(datum.classid, str)
		cids.add(datum.classid, 1)
	return cids


def list_classes(data):
	"""List the names of the classes in a dataset,
	with the most populus classes first.
	@type data: L{datum_c}
	@rtype list(str)
	"""
	cn = [(-n, cid) for (cid, n) in count_classes(data).items() ]
	cn.sort()
	return [ cid for (n, cid) in cn ]





def name_of_evaluator(e):
	"""Used to get the name of an evaluator, to write it
	to a file header.
	@rtype: str
	@param e:
	@type e: function, preferable with __name__ attribute.
	"""
	if e is None:
		return evaluate_Bayes.__name__
	elif hasattr(e, '__name__'):
		return e.__name__
	else:
		return str(e)



def evaluator_from_name(nm):
	"""Maps a name to a function that will evaluate how well a classifier performs.
	@param nm: a printable name
	@type nm: str
	@return: a function
	"""
	if nm is None or nm == 'Bayes' or nm == 'evaluate_Bayes':
		return evaluate_Bayes
	elif nm == 'match' or nm == 'evaluate_match':
		return evaluate_match
	elif nm == 'match_w_rare' or nm == 'evaluate_match_w_rare':
		return evaluate_match_w_rare()
	else:
		die.die('Bad name for evaluator: %s' % nm)






def default_modify_class(qc, training_counts, testing_counts):
	"""Modifies a classifier so it isn't so dominated by the most frequent classes.
	@type qc: L{classifier}
	@param training_counts: how many data are there in each class in the training set
	@type training_counts: map str to int
	@param testing_counts: how many data are there in each class in the testing set
	@type testing_counts: map str to int
	"""
	assert isinstance(qc, classifier)
	F = 0.5
	ntr = 0
	for n in training_counts.values():
		ntr += n
	nts = 0
	for n in testing_counts.values():
		nts += n
	ntyp = 0
	neff = {}
	for nm in qc.class_models.keys():
		tmp = (training_counts[nm]*nts+testing_counts[nm]*ntr)/(ntr+nts)
		ntyp += tmp
		neff[nm] = tmp
	ntyp = float(ntyp)/float(len(qc.class_models))
	for (nm, mod) in qc.class_models.items():
		mod.bias -= F*math.log(float(neff[nm])/float(ntyp))











speechresearch/classifiers/lx_classifier.py


#!/usr/bin/env python

from gmisclib import die
from gmisclib import fiatio
import l_classifier_guts as L
import q_classifier_r as Q


N_PER_DIM = 6



def go_cross(trfd, tsfd, n_per_dim = N_PER_DIM, ftrim=0.0):
	trd = Q.read_data(trfd)
	tsd = Q.read_data(tsfd)
	modelchoice = L.l_classifier_desc(trd+tsd, userank=1, ftrim=ftrim)
	classout = fiatio.writer(open('classified.fiat', 'w'))
	classout.header('userank', modelchoice.userank)
	classout.header('ftrim', modelchoice.ftrim)
	for (i, c) in enumerate(modelchoice.c):
		classout.header('Class%0d' % i, c)

	summary, out, wrong = Q.compute_cross_class(trd, tsd,
						modelchoice = modelchoice,
						n_per_dim = n_per_dim,
						builder=Q.forest_build,
						classout=classout)
	L.default_writer(summary, out, classout, wrong, modelchoice)



if __name__ == '__main__':
	import sys

	try:
		import psyco
		psyco.full(memory=10000)
	except ImportError:
		pass

	arglist = sys.argv[1:]
	ftrim = None
	while len(arglist)>0 and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-c':
			ftrim = float(arglist.pop(0))
		elif arg == '-nperdim':
			N_PER_DIM = int(arglist.pop(0))
		else:
			die.die('Unrecognized argument: %s' % arg)
	assert len(arglist) == 2
	trfd = open(arglist.pop(0), 'r')
	tsfd = open(arglist.pop(0), 'r')

	L.go_cross(trfd, tsfd, n_per_dim = N_PER_DIM, ftrim=ftrim)










speechresearch/gpklib/mnewt/t1_mnewt.c


#include <std.h>
#include <matrix.h>
#include <assert.h>
#include <libc.h>	/* for exit() */
#include <math.h>	/* for sqrt() */
#include <mnewt.h>
#include <assert.h>

matrix jacobian(C matrix& xm, C double *c, int nc)
{
 ENTER_FCN("jacobian");
 return matrix::identity(2);
}

matrix fejacobian(C matrix&, C double *, int, mnewt_function,
						C abstract_matrix&)
{return matrix();}

matrix testf(C matrix& x, C double *c, int nc)
{
 c, nc;
 cout << "function evaluated at:" << x << endl;
 matrix r(2, 1);
 r(0, 0) = 1.0;
 r(1, 0) = 2.0;
 r = x-r;
 cout << "the value is:" << r << endl;
 return r;
}

main()
{
 ENTER_FCN("main");
 mnewt_trace = TRUE;
 matrix start;
 cout << "Starting position:" << endl;
 if(!(cin >> start) || start.size()!=gdoublet(unsigned)(2, 1))	{
	cerr << "Matrix must be 2*1\n";
	exit(1);
	}
 cout << "solution:"
 		<< mnewtL(testf, (double *)0, 0, start, diag_matrix::identity(2),
								diag_matrix::identity(2), jacobian) << endl;
 exit(0);
}










speechresearch/gpklib/mnewt/mnewt.h



#ifndef MNEWT_H
# define MNEWT_H

# ifndef STD_H
#  include <std.h>
# endif
# ifndef MATRIX_H
#  include <matrix.h>
# endif

typedef matrix (*mnewt_function)(C matrix&, C double *, int);

matrix mnewt(mnewt_function fun, C double *c, int nc,
				C matrix& x0, C abstract_matrix& del, C abstract_matrix& scale,
				matrix (*jacobian)(C matrix&, C double *, int));
matrix mnewtL(mnewt_function fun, C double *c, int nc,
				C matrix& x0, C abstract_matrix& del, C abstract_matrix& scale,
				matrix (*jcb)(C matrix&, C double *, int));

IMPORT Objection mnewt_fail;
IMPORT BOOL mnewt_trace;
IMPORT double mnewt_smallest;
IMPORT double mnewt_diagbump;
#endif










speechresearch/gpklib/mnewt/t2_mnewt.c


#include <std.h>
#include <matrix.h>
#include <assert.h>
#include <libc.h>	/* for exit() */
#include <math.h>	/* for sqrt() */
#include <mnewt.h>
#include <assert.h>

matrix jacobian(C matrix& xm, C double *c, int nc)
{
 matrix rv =  matrix::identity(2);
 rv(0, 0) = -3.1415926535*sin(xm(0, 0)*3.1415926535);
 return rv;
}

matrix fejacobian(C matrix&, C double *, int, mnewt_function,
						C abstract_matrix&)
{return matrix();}

matrix testf(C matrix& x, C double *c, int nc)
{

 cout << "function evaluated at" << x << endl;
 matrix r(2, 1);
 r(0, 0) = cos(x(0, 0)*3.1415926535);
 r(1, 0) = x(1, 0)-1.0;
 cout << "the value is:" << r << endl;
 return r;
}

main()
{
 matrix start;
 mnewt_trace = TRUE;
 cout << "Starting position" << endl;
 if(!(cin >> start) || start.size()!=gdoublet(unsigned)(2, 1))	{
	cerr << "Matrix must be 2*1\n";
	exit(1);
	}
 cout << "solution:"
		<< mnewtL(testf, (double *)0, 0, start, matrix::identity(2)*0.0001,
				  	diag_matrix::identity(2)*0.0001, jacobian);
 exit(0);
}










speechresearch/gpklib/mnewt/labs.c


extern "C" {long labs(long x) {return x>0 ? x : -x;}}










speechresearch/gpklib/mnewt/mnewtL.c


#include <stdcxx.hxx>	/* min */
#include <matrix.h>
#include <assert.h>
#include <libc.h>	/* for exit() */
#include <math.h>	/* for sqrt() */
#include <mnewt.h>
#include <assert.h>
#include <svdcmp.h>

struct twomat   {
	matrix one, two;
	twomat(C matrix& a, C matrix& b) : one(a), two(b) {;}
	twomat() : one(), two() {;}
	operator void *() C
		{return (one.badmat()||two.badmat()) ? 0 : (void *)this;}
	BOOL operator!() C {return !(void *)(*this);}
	};

#define NGOOD   2       /* number of repeats to assure completion */
#define SMALLMAG        1e-10
C double EPS = 1e-10;

LOCAL matrix svd_invert(C matrix& a, double condition)
{
 ENTER_FCN("svd_invert");
 assert(!a.badmat());
 assert(condition<1.0  && condition>0.0);
 svdcmp x(a);
 MARK_LINE;
 assert(x.w.size().x > 1);
 C double typ = sqrt(x.w.norm_2()/x.w.size().x);
 MARK_LINE;
 diag_matrix wi(x.w.size().x);
 int i;
 assert(wi.size() == x.w.size());
 MARK_LINE;
 cout << "svd_invert-- typ:" << typ << "condition:" <<condition << endl;
 for(i=0;i<x.w.size().x;i++)	{
	ENTER_FCN("loop");
	C double tmpw = x.w(i,i);
	cout << "w"<<x.w(i,i)<<"tmpw"<<tmpw << endl;
	if((tmpw<0.0?-tmpw:tmpw) < typ*condition)	{
		ENTER_FCN("ns");
		cout << "tmpw:" << tmpw << endl;
		wi(i,i) = (tmpw>0?1.0:-1.0)/typ;
		if(mnewt_trace)
			cout << "near singular("<<i<<")" << endl;
		}
	else	{
		ENTER_FCN("ok");
		cout << "ww"<<x.w(i,i) << endl;
		wi(i,i) = 1.0/tmpw;
		}
	}
 return x.v*wi*transpose(x.u);
}

LOCAL matrix Broyden(C matrix& b, C matrix& p, C matrix& q);

matrix fejacobian(C matrix& x, C double *c, int nc, mnewt_function fun,
						C abstract_matrix& del);
LOCAL BOOL done(double normdir, double normf, double howsmall, int *picount);
LOCAL struct twomat mmize(C matrix& dir, double *psmall, mnewt_function fun,
							C double *c, int nc, C matrix& x,
							C abstract_matrix& del, C matrix& invscale,
							double *plast);



LOCAL BOOL gBroyden(double howsmall, double lastsmall)
{ return howsmall>lastsmall || howsmall>=0.8; }

LOCAL matrix jscale(C matrix& j, C abstract_matrix& del, C matrix& invscale)
{
 ENTER_FCN("jscale");
 if(j.badmat())
	abstract_matrix::badarg.raise("mnewt:jscale:j");
 assert(!del.badmat());
 assert(!invscale.badmat());

 // cerr << "invscale:" << invscale;
 // cerr << "j:" << j;
 // cerr << "del:" << del;
 matrix rv = invscale * j * del;
 // cout << "scaled jacobian:" << rv;
 return rv;
}

LOCAL int errquit(C char *s)
{
 ENTER_FCN("errquit");
 assert_tmp_rnmn.fail(s, 0, "mnewt_fail");
 return 0;
}

LOCAL matrix bumpdiag(C matrix& in, double fac)
{
 ENTER_FCN("bumpdiag");
 assert(in.is_square());
 assert(!in.badmat());
 matrix a = in;
 if(fabs(fac-1.0) > 1e-6)	{
 	C int is = a.size().x;
 	int i;
 	for(i=0;i<is;i++)
		a(i,i) *= fac;
	}
 return a;
}

 class wrapper	{
	wrapper();	// unused
	public:
	C int nc;
	C double *C p;
	wrapper(C double *pp, int nn) : p(pp), nc(nn) {;}
	virtual ~wrapper() {;}
	virtual matrix operator()(C matrix& x) C = 0;
	};

class numeric_wrapper : public wrapper	{
	C mnewt_function f;
	C abstract_matrix *C delp;
	public:
	numeric_wrapper(C double *pp, int nc, mnewt_function ff,
											C abstract_matrix& dp);
	matrix operator()(C matrix& x) C;
	};

class known_wrapper : public wrapper	{
	matrix (*C j)(C matrix&, C double *, int);
	public:
	known_wrapper(C double *pp, int nc,
						matrix (*j)(C matrix&, C double *, int));
	matrix operator()(C matrix& x) C;
	};

known_wrapper::known_wrapper(C double *pp, int nn,
								matrix (*jj)(C matrix&, C double *, int))
: wrapper(pp, nn), j(jj)
{;}

numeric_wrapper::numeric_wrapper(C double *pp, int nn, mnewt_function ff,
									C abstract_matrix& dp)
: wrapper(pp, nn), f(ff), delp(&dp)
{;}

matrix known_wrapper::operator()(C matrix& x) C
{
 ENTER_FCN("known_jacobian");
 return (*j)(x, p, nc);
}

matrix numeric_wrapper::operator()(C matrix& x) C
{
 return fejacobian(x, p, nc, f, *delp);
}

#include <string.h>
#define ERRBUFSIZE 200
LOCAL char errbuf[ERRBUFSIZE];

LOCAL int errstore(C char *s)
{
 strncpy(errbuf, s, ERRBUFSIZE);
 return 1;
}


#define BAD_ARG(s, ign) { mnewt_fail.raise(strncat(errbuf, s, ERRBUFSIZE));\
							errbuf[0] = '\0';\
							abstract_matrix::badarg.appoint(ign);\
							return matrix();}


matrix mnewtL(mnewt_function fun, C double *c, int nc,
				C matrix& x0, C abstract_matrix& del, C abstract_matrix& scale,
				matrix (*jcb)(C matrix&, C double *, int))
{
 ENTER_FCN("mnewt");
 double howsmall = 1.0;
 int icount = 0;
 BOOL stop;

 assert(!del.badmat());
 assert(!scale.badmat());
 assert(!x0.badmat());
 assert(fun);
 errbuf[0] = '\0';

 struct wrapper *jacobian = jcb
							? (wrapper *)new known_wrapper(c, nc, jcb)
							: (wrapper *)new numeric_wrapper(c, nc, fun, del);

 MARK_LINE;
 // cout << "scale=" << scale << endl;
 Objection_action *mat_ign = abstract_matrix::badarg.appoint(errstore);
 matrix invscale = invert(scale);
 if(invscale.badmat())
	BAD_ARG("can't invert scale", mat_ign);
 MARK_LINE;
 // cout << "del=" << del << endl;
 matrix invdel = invert(del);
 if(invdel.badmat())
	BAD_ARG("can't invert del", mat_ign);
 abstract_matrix::badarg.appoint(mat_ign);
 matrix xm = x0;
 matrix oldf = (*fun)(xm, c, nc);
 if(oldf.badmat())
	BAD_ARG("mnewt:bad matrix from (*fun)() at start", mat_ign);

 double last = (invscale*oldf).norm_2();

 do     {
	ENTER_FCN("doloop");
	BOOL rejacob = FALSE;
	BOOL jrj = TRUE;
	matrix j = jscale((*jacobian)(xm), del, invscale);
	if(j.badmat())   {
		mnewt_fail.raise("can't calculate jacobian\n");
		delete jacobian;
		return matrix();
		}
	do      {
		ENTER_FCN("doloop2");
		BOOL badij;
		unsigned ct = 0;
		matrix dir;
		C double lastsmall = howsmall;
		twomat xy;
		double diagbump = 1.0;

		diagbump *= 1-log(howsmall)*0.01;
		do	{
			ENTER_FCN("doloop3");
			assert(diagbump > 0.99);
			if(ct==3 && !jrj)
				j = jscale((*jacobian)(xm), del, invscale);
			matrix invj = svd_invert(bumpdiag(j, diagbump), 0.1);
			if(!(badij=invj.badmat()))	{
				dir = invj * invscale * oldf;
				xy = mmize(dir, &howsmall, fun, c, nc, xm, del, invscale,
								      &last);
				}
			if(badij || !xy)	{
				diagbump *= mnewt_diagbump;
				if(mnewt_trace)	cout <<  "increase bumpdiag" << endl;
				howsmall = sqrt(howsmall);
				}
			else if(howsmall>0.5)
				diagbump = sqrt(diagbump);
			} while((badij || !xy) && ct++<5);

		if(badij || !xy)	{
			mnewt_fail.raise(badij ? "Can't invert jacobian."
								: (xy.two.badmat() ? "Trajectory out of bounds."
													: "Can't mmize."));
			delete jacobian;
			return matrix();
			}

		MARK_LINE;
		if(!(stop = done(dir.norm_2(), (invscale*xy.two).norm_2(),
							howsmall, &icount)))      {
			ENTER_FCN("notstop");
			rejacob = !gBroyden(howsmall, lastsmall);
			if(!rejacob)    {
				// cout << "j="<<j<<" before update" << endl;
				j = Broyden(j, invdel* (xy.one- xm),
					      invscale* (xy.two- oldf));
				jrj = FALSE;
				// cout << "j(adjusted jacobian)="<<j<<endl;
				}
			}
		// cout << "stop=" << stop << endl;
		xm = xy.one;
		oldf = xy.two;
		}while(!stop && !rejacob);
	}while(!stop);
 delete jacobian;
 return xm;
}


LOCAL matrix Broyden(C matrix& b, C matrix& p, C matrix& q)
{
 ENTER_FCN("broyden");
 DOUBLE divisor, cancel;
 matrix change;

 assert(!p.badmat() && !q.badmat());

 if((divisor=p.norm_2()) < SMALLMAG) {
	return b;
	}
 change = q-b*p;
 cancel = change.max() / q.max();
 change = (change* transpose(p)) * (cancel/(divisor*(cancel+SMALLMAG)));
 // cout << "change to j is " << change << endl;
 return b + change;
}

LOCAL double pseudo_norm(C matrix& a, double pnf)
{
 int i;
 double sum;
 for(sum=0.0,i=0;i<a.size().x;i++)	{
	int j;
	for(j=0;j<a.size().y;j++)
		sum += xx(a(i,j));
	}
 sum /= a.size().x * a.size().y;
 if(sum == 0.0)
	return 0.0;

 double bsum, psum;
 for(psum=bsum=0,i=0;i<a.size().x;i++)	{
	int j;
	for(j=0;j<a.size().y;j++)	{
		C double tmpr = xx(a(i,j));
		C double tmpb = (pnf+tmpr/sum)/(1.0+pnf*tmpr/sum);
		bsum += tmpb;
		psum += tmpb * tmpr;
		}
	}
 return (a.size().x*a.size().y)*psum/bsum;
}

C double BIG_DECR = 0.4;
C double SMALL_DECR = 0.7;

LOCAL struct twomat mmize(C matrix& dir, double *psmall,
							mnewt_function fun,
							C double *c, int nc, C matrix& x,
							C abstract_matrix& del, C matrix& invscale,
							double *plast)
{
 ENTER_FCN("mmize");
 assert(plast && *plast>0.0);
 assert(psmall && *psmall>0.0);

 if(dir.badmat() || del.badmat() || !psmall || invscale.badmat() || x.badmat()){
	mnewt_fail.raise("bad args to mmize");
	return twomat();
	}

	// Make *psmall approach unity:
 double nextr = min(1.0, *psmall>0.05 ? 2**psmall : 4**psmall);
 double thisr = nextr;
 double lastr = thisr;
 // cout << "nextr=" << nextr << " del=" << del << " dir=" << dir << endl;
 double last = -1.0;
 double lastlast = last;
 matrix xt, y, xlast, ylast;
 BOOL repeat = TRUE;
 do     {
	ENTER_FCN("loop");
	xlast = xt;
	lastr = thisr;
	xt = x - (thisr=nextr)*del*dir;
	if(mnewt_trace)	{
		cout << "thisr=" <<thisr << endl;
		cout << "testing for minimum at" << xt << endl;
		}

	ylast = y;
	y = (*fun)(xt, c, nc);
	if(y.badmat())
		nextr *= SMALL_DECR;
	else 	{
		lastlast = last;
		C matrix isy = invscale*y;
		last = isy.norm_2();
		C double test = pseudo_norm(isy, 2.0+log((last+1e7)/(last+1))*0.3);
		repeat = (test>*plast*(1+EPS) && *plast>=0.0);	/* worse than no move*/
					/*
					|| (test<lastlast*(1-EPS) && last>=1.0
							&& test>*plast/3);
							*/
		if(last<lastlast*0.99 && lastlast>0.0 && thisr<0.99*lastr)	{
			C double rmin = thisr				/* parabolic approximation */
							+ 0.5*(xx(thisr-0)*(last-lastlast)
									-xx(thisr-lastr)*(last-*plast))
								/ ((thisr-0)*(last-lastlast)
									-(thisr-lastr)*(last-*plast));
			if(rmin>thisr*BIG_DECR && rmin<thisr*SMALL_DECR)
				nextr = rmin;
			nextr = thisr* (nextr>0.05||last>6**plast ? BIG_DECR : SMALL_DECR);
			}
		else
			nextr = thisr*(nextr>0.05||last>6**plast ? BIG_DECR : SMALL_DECR);
		}
	
	} while(repeat && nextr>mnewt_smallest);

 if(last<0.0 || last>=*plast)	// last<0 if (*fun)() never worked.
	return twomat(matrix(), y);

 if(last<lastlast || lastlast<0.0)	{	// lastlast<0 if only one pass thru loop
 	*plast = last;
 	*psmall = thisr;
	}
 else	{
	*plast = lastlast;
	*psmall = lastr;
	return twomat(xlast, ylast);
	}
 // cout << "best value of function is" << y << endl;
 // cout << "at x=" << xt << endl;
 return twomat(xt, y);
}

LOCAL BOOL done(double normdir, double normf, double howsmall, int *picount)
{
 BOOL nowgood;

 if(mnewt_trace)
 	cerr << "norms:" << normdir << ", " << normf <<" howsmall:" << howsmall
				<< " icount:" << *picount << endl;
 /*
 cout << "howsmall="<<howsmall << "mag(dir)="<<dir.norm_2() << endl;
 */

 nowgood = normdir<sqrt(howsmall) || normf<1.0;

 if((nowgood && ++*picount>=NGOOD) || normf<0.01)
	return TRUE;
 else if(nowgood)       {
	++*picount;
	// cout << "done: *picount=" << *picount << endl;
	}
 else   {
	*picount = 0;
	// cout << "done: reset *picount" << endl;
	}
 return FALSE;
}

GLOBAL Objection mnewt_fail(errquit);

GLOBAL BOOL mnewt_trace = FALSE;
GLOBAL double mnewt_smallest = 0.01;
GLOBAL double mnewt_diagbump = 9.0;











speechresearch/gpklib/mnewt/mnewt.c


#include <stdcxx.hxx>	/* min */
#include <matrix.h>
#include <assert.h>
#include <libc.h>	/* for exit() */
#include <math.h>	/* for sqrt() */
#include <mnewt.h>
#include <assert.h>
#include <svdcmp.h>

struct twomat   {
	matrix one, two;
	twomat(C matrix& a, C matrix& b) : one(a), two(b) {;}
	twomat() : one(), two() {;}
	operator void *() C
		{return (one.badmat()||two.badmat()) ? 0 : (void *)this;}
	BOOL operator!() C {return !(void *)(*this);}
	};

#define NGOOD   2       /* number of repeats to assure completion */
#define SMALLMAG        1e-10
C double EPS = 1e-10;

LOCAL matrix svd_invert(C matrix& a, double condition)
{
 ENTER_FCN("svd_invert");
 assert(!a.badmat());
 assert(condition<1.0  && condition>0.0);
 svdcmp x(a);
 MARK_LINE;
 C double typ = sqrt(x.w.norm_2()/x.w.size().x);
 diag_matrix wi(x.w.size().x);
 int i;
 assert(wi.size() == x.w.size());
 MARK_LINE;
 cout << "svd_invert-- typ:" << typ << "condition:" <<condition << endl;
 for(i=0;i<x.w.size().x;i++)	{
	C double tmpw = x.w(i,i);
	cout << "w"<<x.w(i,i)<<"tmpw"<<tmpw << endl;
	if((tmpw<0.0?-tmpw:tmpw) < typ*condition)	{
		cout << "tmpw:" << tmpw << endl;
		wi(i,i) = 0.0;
		if(mnewt_trace)
			cout << "near singular("<<i<<")" << endl;
		}
	else	{
		cout << "ww"<<x.w(i,i) << endl;
		wi(i,i) = 1.0/tmpw;
		}
	}
 return x.v*wi*transpose(x.u);
}

LOCAL matrix Broyden(C matrix& b, C matrix& p, C matrix& q);

matrix fejacobian(C matrix& x, C double *c, int nc, mnewt_function fun,
						C abstract_matrix& del);
LOCAL BOOL done(double normdir, double normf, double howsmall, int *picount);
LOCAL struct twomat mmize(C matrix& dir, double *psmall, mnewt_function fun,
							C double *c, int nc, C matrix& x,
							C abstract_matrix& del, C matrix& invscale,
							double *plast);



LOCAL BOOL gBroyden(double howsmall, double lastsmall)
{ return howsmall>lastsmall || howsmall>=0.8; }

LOCAL matrix jscale(C matrix& j, C abstract_matrix& del, C matrix& invscale)
{
 ENTER_FCN("jscale");
 if(j.badmat())
	abstract_matrix::badarg.raise("mnewt:jscale:j");
 assert(!del.badmat());
 assert(!invscale.badmat());

 // cerr << "invscale:" << invscale;
 // cerr << "j:" << j;
 // cerr << "del:" << del;
 matrix rv = invscale * j * del;
 // cout << "scaled jacobian:" << rv;
 return rv;
}

LOCAL int errquit(C char *s)
{
 ENTER_FCN("errquit");
 assert_tmp_rnmn.fail(s, 0, "mnewt_fail");
 return 0;
}

LOCAL matrix bumpdiag(C matrix& in, double fac)
{
 ENTER_FCN("bumpdiag");
 assert(in.is_square());
 assert(!in.badmat());
 matrix a = in;
 if(fabs(fac-1.0) > 1e-6)	{
 	C int is = a.size().x;
 	int i;
 	for(i=0;i<is;i++)
		a(i,i) *= fac;
	}
 return a;
}

 class wrapper	{
	wrapper();	// unused
	public:
	C int nc;
	C double *C p;
	wrapper(C double *pp, int nn) : p(pp), nc(nn) {;}
	virtual ~wrapper() {;}
	virtual matrix operator()(C matrix& x) C = 0;
	};

class numeric_wrapper : public wrapper	{
	C mnewt_function f;
	C abstract_matrix *C delp;
	public:
	numeric_wrapper(C double *pp, int nc, mnewt_function ff,
											C abstract_matrix& dp);
	matrix operator()(C matrix& x) C;
	};

class known_wrapper : public wrapper	{
	matrix (*C j)(C matrix&, C double *, int);
	public:
	known_wrapper(C double *pp, int nc,
						matrix (*j)(C matrix&, C double *, int));
	matrix operator()(C matrix& x) C;
	};

known_wrapper::known_wrapper(C double *pp, int nn,
								matrix (*jj)(C matrix&, C double *, int))
: wrapper(pp, nn), j(jj)
{;}

numeric_wrapper::numeric_wrapper(C double *pp, int nn, mnewt_function ff,
									C abstract_matrix& dp)
: wrapper(pp, nn), f(ff), delp(&dp)
{;}

matrix known_wrapper::operator()(C matrix& x) C
{
 ENTER_FCN("known_jacobian");
 return (*j)(x, p, nc);
}

matrix numeric_wrapper::operator()(C matrix& x) C
{
 return fejacobian(x, p, nc, f, *delp);
}

#include <string.h>
#define ERRBUFSIZE 200
LOCAL char errbuf[ERRBUFSIZE];

LOCAL int errstore(C char *s)
{
 strncpy(errbuf, s, ERRBUFSIZE);
 return 1;
}


#define BAD_ARG(s, ign) { mnewt_fail.raise(strncat(errbuf, s, ERRBUFSIZE));\
							errbuf[0] = '\0';\
							abstract_matrix::badarg.appoint(ign);\
							return matrix();}


matrix mnewt(mnewt_function fun, C double *c, int nc,
				C matrix& x0, C abstract_matrix& del, C abstract_matrix& scale,
				matrix (*jcb)(C matrix&, C double *, int))
{
 ENTER_FCN("mnewt");
 double howsmall = 1.0;
 int icount = 0;
 BOOL stop;

 assert(!del.badmat());
 assert(!scale.badmat());
 assert(!x0.badmat());
 assert(fun);
 errbuf[0] = '\0';

 struct wrapper *jacobian = jcb
							? (wrapper *)new known_wrapper(c, nc, jcb)
							: (wrapper *)new numeric_wrapper(c, nc, fun, del);

 MARK_LINE;
 // cout << "scale=" << scale << endl;
 Objection_action *mat_ign = abstract_matrix::badarg.appoint(errstore);
 matrix invscale = invert(scale);
 if(invscale.badmat())
	BAD_ARG("can't invert scale", mat_ign);
 MARK_LINE;
 // cout << "del=" << del << endl;
 matrix invdel = invert(del);
 if(invdel.badmat())
	BAD_ARG("can't invert del", mat_ign);
 abstract_matrix::badarg.appoint(mat_ign);
 matrix xm = x0;
 matrix oldf = (*fun)(xm, c, nc);
 if(oldf.badmat())
	BAD_ARG("mnewt:bad matrix from (*fun)() at start", mat_ign);

 double last = (invscale*oldf).norm_2();

 do     {
	ENTER_FCN("doloop");
	BOOL rejacob = FALSE;
	BOOL jrj = TRUE;
	matrix j = jscale((*jacobian)(xm), del, invscale);
	if(j.badmat())   {
		mnewt_fail.raise("can't calculate jacobian\n");
		delete jacobian;
		return matrix();
		}
	do      {
		ENTER_FCN("doloop2");
		BOOL badij;
		unsigned ct = 0;
		matrix dir;
		C double lastsmall = howsmall;
		twomat xy;
		double diagbump = 1.0;

		diagbump *= 1-log(howsmall)*0.01;
		do	{
			ENTER_FCN("doloop3");
			assert(diagbump > 0.99);
			if(ct==3 && !jrj)
				j = jscale((*jacobian)(xm), del, invscale);
			matrix invj = svd_invert(bumpdiag(j, diagbump), 0.1);
			if(!(badij=invj.badmat()))	{
				dir = invj * invscale * oldf;
				xy = mmize(dir, &howsmall, fun, c, nc, xm, del, invscale,
								      &last);
				}
			if(badij || !xy)	{
				diagbump *= mnewt_diagbump;
				if(mnewt_trace)	cout <<  "increase bumpdiag" << endl;
				howsmall = sqrt(howsmall);
				}
			else if(howsmall>0.5)
				diagbump = sqrt(diagbump);
			} while((badij || !xy) && ct++<5);

		if(badij || !xy)	{
			mnewt_fail.raise(badij ? "Can't invert jacobian."
								: (xy.two.badmat() ? "Trajectory out of bounds."
													: "Can't mmize."));
			delete jacobian;
			return matrix();
			}

		MARK_LINE;
		if(!(stop = done(dir.norm_2(), (invscale*xy.two).norm_2(),
							howsmall, &icount)))      {
			ENTER_FCN("notstop");
			rejacob = !gBroyden(howsmall, lastsmall);
			if(!rejacob)    {
				// cout << "j="<<j<<" before update" << endl;
				j = Broyden(j, invdel* (xy.one- xm),
					      invscale* (xy.two- oldf));
				jrj = FALSE;
				// cout << "j(adjusted jacobian)="<<j<<endl;
				}
			}
		// cout << "stop=" << stop << endl;
		xm = xy.one;
		oldf = xy.two;
		}while(!stop && !rejacob);
	}while(!stop);
 delete jacobian;
 return xm;
}


LOCAL matrix Broyden(C matrix& b, C matrix& p, C matrix& q)
{
 ENTER_FCN("broyden");
 DOUBLE divisor, cancel;
 matrix change;

 assert(!p.badmat() && !q.badmat());

 if((divisor=p.norm_2()) < SMALLMAG) {
	return b;
	}
 change = q-b*p;
 cancel = change.max() / q.max();
 change = (change* transpose(p)) * (cancel/(divisor*(cancel+SMALLMAG)));
 // cout << "change to j is " << change << endl;
 return b + change;
}

C double BIG_DECR = 0.4;
C double SMALL_DECR = 0.7;

LOCAL struct twomat mmize(C matrix& dir, double *psmall,
							mnewt_function fun,
							C double *c, int nc, C matrix& x,
							C abstract_matrix& del, C matrix& invscale,
							double *plast)
{
 ENTER_FCN("mmize");
 assert(plast && *plast>0.0);
 assert(psmall && *psmall>0.0);

 if(dir.badmat() || del.badmat() || !psmall || invscale.badmat() || x.badmat()){
	mnewt_fail.raise("bad args to mmize");
	return twomat();
	}

	// Make *psmall approach unity:
 double nextr = min(1.0, *psmall>0.05 ? 2**psmall : 4**psmall);
 double thisr = nextr;
 double lastr = thisr;
 // cout << "nextr=" << nextr << " del=" << del << " dir=" << dir << endl;
 double last = -1.0;
 double lastlast = last;
 matrix xt, y, xlast, ylast;
 BOOL repeat = TRUE;
 do     {
	ENTER_FCN("loop");
	xlast = xt;
	lastr = thisr;
	xt = x - (thisr=nextr)*del*dir;
	if(mnewt_trace)	{
		cout << "thisr=" <<thisr << endl;
		cout << "testing for minimum at" << xt << endl;
		}

	ylast = y;
	y = (*fun)(xt, c, nc);
	if(y.badmat())
		nextr *= SMALL_DECR;
	else 	{
		lastlast = last;
		last = (invscale*y).norm_2();
		repeat = (last>*plast*(1+EPS) && *plast>=0.0)	/* worse than no move*/
					|| (last<lastlast*(1-EPS) && last>=1.0 /* so,so */
							&& last>*plast/3);
		if(last<lastlast*0.99 && lastlast>0.0 && thisr<0.99*lastr)	{
			C double rmin = thisr				/* parabolic approximation */
							+ 0.5*(xx(thisr-0)*(last-lastlast)
									-xx(thisr-lastr)*(last-*plast))
								/ ((thisr-0)*(last-lastlast)
									-(thisr-lastr)*(last-*plast));
			if(rmin>thisr*BIG_DECR && rmin<thisr*SMALL_DECR)
				nextr = rmin;
			nextr = thisr* (nextr>0.05||last>6**plast ? BIG_DECR : SMALL_DECR);
			}
		else
			nextr = thisr*(nextr>0.05||last>6**plast ? BIG_DECR : SMALL_DECR);
		}
	
	} while(repeat && nextr>mnewt_smallest);

 if(last<0.0 || last>=*plast)	// last<0 if (*fun)() never worked.
	return twomat(matrix(), y);

 if(last<lastlast || lastlast<0.0)	{	// lastlast<0 if only one pass thru loop
 	*plast = last;
 	*psmall = thisr;
	}
 else	{
	*plast = lastlast;
	*psmall = lastr;
	return twomat(xlast, ylast);
	}
 // cout << "best value of function is" << y << endl;
 // cout << "at x=" << xt << endl;
 return twomat(xt, y);
}

LOCAL BOOL done(double normdir, double normf, double howsmall, int *picount)
{
 BOOL nowgood;

 if(mnewt_trace)
 	cerr << "norms:" << normdir << ", " << normf <<" howsmall:" << howsmall
				<< " icount:" << *picount << endl;
 /*
 cout << "howsmall="<<howsmall << "mag(dir)="<<dir.norm_2() << endl;
 */

 nowgood = normdir<sqrt(howsmall) || normf<1.0;

 if((nowgood && ++*picount>=NGOOD) || normf<0.01)
	return TRUE;
 else if(nowgood)       {
	++*picount;
	// cout << "done: *picount=" << *picount << endl;
	}
 else   {
	*picount = 0;
	// cout << "done: reset *picount" << endl;
	}
 return FALSE;
}

GLOBAL Objection mnewt_fail(errquit);

GLOBAL BOOL mnewt_trace = FALSE;
GLOBAL double mnewt_smallest = 0.001;
GLOBAL double mnewt_diagbump = 9.0;











speechresearch/gpklib/mnewt/makefile


MYLIBA = /usr1a/1116/gpk/mylib/mylib.a
CC=CCCC
.c.o :
	$(CC) -c -O -ce $<

OBJS=mnewt.o mnewtL.o

$(MYLIBA)	::	$(OBJS)
	ar r $(MYLIBA) $? && ranlib $(MYLIBA)

t2_mnewt : t2_mnewt.o $(MYLIBA)
	$(CC) -o t2_mnewt t2_mnewt.o labs.o $(MYLIBA) -lm -l++

t1_mnewt : t1_mnewt.o $(MYLIBA)
	$(CC) -o t1_mnewt t1_mnewt.o labs.o $(MYLIBA) -lm -l++

t2_mnewt.o : t2_mnewt.c
	$(CC) -c -ce $<

t1_mnewt.o : t1_mnewt.c
	$(CC) -c -ce $<











speechresearch/gpklib/make.Linux-gcc-4.4.inc




# This is the root of the installation directory.
# GPKlib stuff get installed into $(BASE)/lib and $(BASE)/include .
BASE=$(HOME)/local

# Program for object-code archives.  Normally 'ar' on unix.
AR=ar

# Compiler flags:
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=generic
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=native -march=native -fopenmp -fstrict-overflow -Wstrict-overflow -ftree-vectorize -fmodulo-sched -fstrict-aliasing -Wstrict-aliasing -DENABLE_OPEN_MP
CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=native -Wstrict-overflow -Wstrict-aliasing 

# Extra compiler flags for building shared libraries:
CFLAG_LIB = -fpic -shared

#Libraries used by gpklib
LIBS=-lm

# How to build a shared .so  library
LDSHARE=g++ -shared
# LDSHARE=g++ -G

# Compiler for  .c to .o
COMPILER=g++

# Linker for executables
LD = g++ $(LPATH)

# Script to install things into their final resting place
INSTALL=install -D

MYLIBD=$(BASE)/lib
INC=$(BASE)/include
INCLUDES=-I$(INC)
# CC=$(COMPILER) -D$(OS) $(INCLUDES)
CC=$(COMPILER) $(INCLUDES)
# CCLIB=$(COMPILER) -D$(OS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
CCLIB=$(COMPILER) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
LPATH=-L$(BASE)/lib










speechresearch/gpklib/gpkieee754_SunOS.c








speechresearch/gpklib/ran1.c


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/
#include <stdio.h>
#include <assert.h>
#include <float.h>
#include <math.h>
#include "gpklib.h"
#include <sys/types.h>
#include <time.h>

typedef unsigned unsigned32;

C static unsigned M1 = 259200;
C static unsigned IA1 = 7141;
C static unsigned IC1 = 54773;
C static double RM1 = ((1.0-DBL_EPSILON)/M1);
C static unsigned M2 = 134456;
C static unsigned IA2 = 8121;
C static unsigned IC2 = 28411;
C static double RM2 = ((1.0-DBL_EPSILON)/M2);
C static unsigned M3 = 243000;
C static unsigned IA3 = 4561;
C static unsigned IC3 = 51349;
C static unsigned M4 = 43237;
C static unsigned IA4 = 4339;
C static unsigned IC4 = 17;
C static double RM4 = ((1.0-DBL_EPSILON)/M4);

#define NR	397

/* Set Idnum to a nonzero number to re-initialize the sequence with the new seed.
	After it uses the seed, ran1() sets the seed to zero.
	Idnum may be a nil pointer.
	Initially, the seed is set from the time, if you haven't explicitly
	initialized it.

	The generator only re-initializes when there is a non-nil pointer to
	a non-zero int.

To use:
	int q = 3334;	# Initialize with a favorite seed.
	while()	{
		x = ran1(&q);
		...
	}


	or


	while()	{
		x = ran1(0);	# Will be initialized by clock on first pass.
		...
	}
	

	It returns a random number between 0 <= x < 1.
	It is built from three of Numerical Recipies "Quick and Dirty"
	random number generators.  Two produce the numbers, and one
	is used to shuffle the results.
	*/
double ran1(int *idum)
{
	static unsigned32 ix1, ix2, ix3, ix4;
	static double r[NR];
	double temp;
	static int iff=0;
	int jtmp;

	if ((idum && *idum!=0) || iff==0) {
		unsigned tmp = (idum&&*idum) ? *idum : time(0);
		int j;
		iff = 1;
		ix1 = (IC1+tmp) % M1;
		ix1 = (IA1*ix1+IC1) % M1;
		ix2 = ix1 % M2;
		ix1 = (IA1*ix1+IC1) % M1;
		ix3 = (ix1*3+5) % M3;
		ix4 = (ix1*7+11) % M4;
		for(j=0; j<NR; j++) {
			ix1 = (IA1*ix1+IC1) % M1;
			ix2 = (IA2*ix2+IC2) % M2;
			r[j] = (ix1+ix2*RM2)*RM1;
		    assert(r[j]>=0.0 && r[j]<1.0);
		}
		if(idum)
			*idum = 0;
	}
	ix1 = (IA1*ix1+IC1) % M1;
	ix2 = (IA2*ix2+IC2) % M2;
	ix3 = (IA3*ix3+IC3) % M3;
	ix4 = (IA4*ix4+IC4) % M4;
	jtmp = (int)((NR*ix3)/M3);
	assert(jtmp>=0 && jtmp<NR);
	temp = r[jtmp];
	assert(temp>=0.0 && temp<2.0);
	r[jtmp] = (ix1+ix2*RM2)*RM1 + ix4*RM4;
	return temp>=1.0 ? temp-1.0 : temp;
}

#undef M1
#undef IA1
#undef IC1
#undef RM1
#undef M2
#undef IA2
#undef IC2
#undef RM2
#undef M3
#undef IA3
#undef IC3

double ran1a(int *idnum)
{
 return ran1(idnum);
}


double Nnoise(int *idum)
{
 static int extra = 0;
 static double store = 0.0;

 if(idum && *idum!=0)
	extra = 0;
 else if(extra)	{extra = 0; return store;}

 extra = 1;
 const double x1  = ran1(idum);
 const double x2 = ran1(idum);
 store = sqrt(-2.0*log(x1)) * cos(2*M_PI*x2);
 return sqrt(-2.0*log(x2)) * cos(2*M_PI*x1);
}










speechresearch/gpklib/gpkieee754_SunOS.h


#include <ieeefp.h>
# include <sunmath.h>










speechresearch/gpklib/medianI.c


#include <math.h>
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpkNaN.h"
#include "gpkieee754.h"

#define TYPE int
#define TYPEALLOC int1alloc
#define TYPEFREE int1free
#define ISNAN(x) (x == INT_NAN)


LOCAL int cmp(C void *a, C void *b)
{
 C TYPE *aa = (C TYPE *)a;
 C TYPE *bb = (C TYPE *)b;

 return *aa>*bb ? 1 : (*aa<*bb ? -1 : 0);
}



double median(C TYPE *xx, int n)
{
 TYPE *x = TYPEALLOC(n);
 assert(x);

 int i, ii;
 for(i=ii=0; ii<n; ii++)
	if(!ISNAN(xx[ii]))
		x[i++] = xx[ii];

 if(i == 0)
	return quiet_nan(0);

 qsort(x, i, sizeof(TYPE), cmp);
 C double rv =  i%2==1 ? x[i/2] :
			(x[(i-1)/2]==x[i/2] ? x[i/2]
					: 0.5*(x[(i-1)/2] + x[i/2]));
 TYPEFREE(x);

 return rv;
}










speechresearch/gpklib/expint.c


#include <stdio.h>
#include <math.h>
#include "gpk_std.h"
#include "numerics.h"
#include "gpkieee754.h"


#define D if(0)


/* Integral of exp(-c*x*x) from a to b */
double eim(double a, double b, double c)
{
 D fprintf(stderr, "eim from %g to %g, with coef=%g\n", a, b, c);
 C double rc = sqrt(-c);
 b *= rc;
 a *= rc;
 C double cc = sqrt(M_PI)/2;
 D fprintf(stderr, "eim from %g to %g, with coef=%g rc=%g\n", a, b, c, rc);
 if(a>1 && b>1)
	return cc*(erfc(a) - erfc(b))/rc;
 else if(a<-1 && b<-1)
	return cc*(erfc(-b) - erfc(-a))/rc;

 return cc*(erf(b) - erf(a))/rc;
}



/* integral of exp(c*x) from a to b */
double eip(double a, double b, double c)
{
 C double w = b-a;
 if(fabs(c*w) < 1e-6)
	return exp(c*0.5*(a+b))*(w + w*w*w*c*c/3);
 return (exp(c*b)-exp(c*a))/c;
}






extern "C"
struct parab_t expint_parab(double a, double fa, double b, double fb, double c, double fc)
{
 C double r = b-a;
 C double w = c-a;
 C double fr = fb-fa;
 C double fw = fc-fa;

 parab_t rv;

 rv.coef = (fr*w-fw*r)/(r*r*w - w*w*r);
 rv.slope = (fr*w*w - fw*r*r)/(r*w*w - w*r*r);
 rv.xctr = a - rv.slope/(2*rv.coef);
 rv.yctr = fa - rv.slope*rv.slope/(4*rv.coef);
 rv.value = fa;

 return rv;
}




/* Integral of exp(y), with xm, and xp as anchor points. Integral starts at low,
and goes to 0.5*(x0+xp). */

LOCAL
double expint_guts(double low, double high,
			double xm, double ym,
			double x0, double y0,
			double xp, double yp)
{
 D fprintf(stderr, "elocal(%g, %g, %g, %g, %g, %g) from %g to %g\n",
			xm, ym, x0, y0, xp, yp, low, high);
 C parab_t p = expint_parab(x0, y0, xm, ym, xp, yp);
 D fprintf(stderr, "fit with parab ctr=%g max=%g coef=%g\n", p.xctr, p.yctr, p.coef);
 if(finite(p.coef) && finite(p.xctr) && finite(p.yctr) && p.coef < 0  && fabs(p.xctr)<4*fabs(high-low))
	return eim(low-p.xctr, high-p.xctr, p.coef) * exp(p.yctr);

 D fprintf(stderr, "slope for eip=%g, exp(y0)=%g\n", (yp-ym)/(xp-xm), exp(y0));
 return eip(low-x0, high-x0, (yp-ym)/(xp-xm)) * exp(y0);
}


extern "C"
double expint_end(double low, double xm, double ym,
			double x0, double y0, double xp, double yp)
{
 C double high = 0.5*(xm+x0);
 D fprintf(stderr, "\texpint_end: low=%g high=%g\n", low, high);
 return expint_guts(low, high, xm, ym, x0, y0, xp, yp);
}



/* Integral of exp(y), with xm, and xp as anchor points. */

extern "C"
double expint_local(double xm, double ym, double x0, double y0, double xp, double yp)
{
 C double low = 0.5*(xm+x0);
 C double high = 0.5*(xp+x0);
 return expint_guts(low, high, xm, ym, x0, y0, xp, yp);
}












speechresearch/gpklib/cxx/rnd.C


#include "rnd.hxx"
#include <time.h>

void rnd::init()
{
 if(!initialized)	{
	initialized = TRUE; srand((int)time((long *)0));
	}
}










speechresearch/gpklib/cxx/rnd.cxx


#include "rnd.hxx"
#include <time.h>

void rnd::init()
{
 if(!initialized)	{
	initialized = TRUE; srand((int)time((long *)0));
	}
}










speechresearch/gpklib/cxx/triplet.h


#ifndef TRIPLET_HXX
# define TRIPLET_HXX
# ifndef STDCXX_HXX
#  include <stdcxx.hxx>
# endif


class triplet	{
	public:
	double x, y, z;
	triplet(double xx, double yy, double zz)	{x=xx; y=yy; z=zz;}
	triplet(C triplet& a)	{x=a.x;y=a.y;z=a.z;}
	triplet()	{x = y = z = 0.0;}
	triplet operator=(C triplet& a)	{x=a.x; y=a.y; z=a.z; return *this;}
	C triplet& operator+=(C triplet& a) {x+=a.x; y+=a.y; z+=a.z; return *this;}
	C triplet& operator-=(C triplet& a) {x-=a.x; y-=a.y; z-=a.z; return *this;}
	};

inline BOOL operator==(C triplet& a, C triplet& b);
inline BOOL operator!=(C triplet& a, C triplet& b);
inline triplet operator-(C triplet& a, C triplet& b);
inline triplet operator+(C triplet& a, C triplet& b);
inline triplet operator*(double a, C triplet& b);
inline triplet operator*(C triplet& b, double a);
inline triplet operator/(C triplet& b, double a);
triplet rotate(C triplet& a, double theta, double phi, double psi);
triplet rotate(C triplet& a, C triplet& axis, double theta);
inline triplet perspect(C triplet& a, double dist);
inline triplet perspect(C triplet& a, C triplet& dist);
inline double operator*(C triplet& x, C triplet& y);	// dot product
inline double norm(C triplet& a);
double abs(C triplet& a);



/* inline bodies */
inline  triplet perspect(triplet& a, triplet& dist)
{
return triplet((a.x+dist.x)/(a.z+dist.z), (a.y+dist.y)/(a.z+dist.z), 0.0);
}

inline triplet perspect(C triplet& a, double dist)
	{//printf("persp(%g, %g, %g) ", a.x, a.y, a.z);
	return triplet(a.x/(dist+a.z), a.y/(dist+a.z), 0.0);}

inline triplet operator-(C triplet& a, C triplet& b)
	{return triplet(a.x-b.x, a.y-b.y, a.z-b.z);}
inline triplet operator+(C triplet& a, C triplet& b)
	{return triplet(a.x+b.x, a.y+b.y, a.z+b.z);}
inline triplet operator*(double a, C triplet& b)
	{return triplet(a*b.x, a*b.y, a*b.z);}
inline triplet operator*(C triplet& b, double a)
	{return triplet(a*b.x, a*b.y, a*b.z);}
inline double operator*(C triplet& x, C triplet& y)
{ return x.x*y.x + x.y*y.y + x.z*y.z; }

inline double norm(C triplet& a)
{ return a.x*a.x+a.y*a.y+a.z*a.z; }

inline triplet operator/(C triplet& b, double a)
{ return triplet(b.x/a, b.y/a, b.z/a);}

inline BOOL operator==(C triplet& a, C triplet& b)
{ return a.x==b.x && a.y==b.y && a.z==b.z; }

inline BOOL operator!=(C triplet& a, C triplet& b)
{ return !(a==b);}
#endif










speechresearch/gpklib/proplist.c


#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <errno.h>
#include <ctype.h>
#include "gpklib.h"
#include "assert.h"
#include "gpkNaN.h"
#include "gpkieee754.h"

#define D if(0)

property::property()
: attr(0), val(0), comment(0), next(0), refc(0)
{}


property::property(struct property *n, C char *a, C char *v, C char *c)
{
 make(n, a, v, c);
}


void property::make(struct property *n, C char *a, C char *v, C char *c)
{
 refc = 0;
 next = n;
 attr = strdup(a ? a : "");
 val = v ? strdup(v) : 0;
 comment = c ? strdup(c) : 0;
}


property::property(C property& x)
{
 assert(x.next == 0);
 make(x.next, x.attr, x.val, x.comment);
}


property& property::operator=(C property& x)
{
 if(this != &x)	{
	assert(x.next == 0);
	free();
	make(x.next, x.attr, x.val, x.comment);
	}

 return *this;
}


void property::free()
{
 if(attr)	{
	::free(attr);
	attr = 0;
	}
 if(val)	{
	::free(val);
	val = 0;
	}
 if(comment)	{
	::free(comment);
	comment = 0;
	}
}


property::~property() { assert(refc == 0); free(); }

proplist::proplist()
: first(0)
{
 D fprintf(stderr, "Creating empty proplist\n");
}


void property::incref()
{
 D fprintf(stderr, "\tIR%d->%d\n", refc, refc+1);
 refc++;
}



BOOL property::decref()
{
 assert(refc>0);
 D fprintf(stderr, "\tDR%d->%d\n", refc, refc-1);
 return --refc <= 0;
}


proplist::~proplist()
{
 D fprintf(stderr, "Deleting proplist\n");
 while(pop())
	;
}


BOOL proplist::pop()
{
 assert(this);
 if(isempty())
	return FALSE;

 struct property *next = first->next;
 if(first->decref())
	delete first;
 first = next;

 return !isempty();
}


proplist::proplist(const proplist& x)
: first(x.first)
{
 D fprintf(stderr, "Duplicating proplist\n");
 struct property *t;
 for(t=first; t; t=t->next)
	t->incref();
}



proplist& proplist::operator=(C proplist& x)
{
 D fprintf(stderr, "Assigning proplist\n");
 if(this != &x)	{
	while(pop())
		;

	first = x.first;
	struct property *t;
	for(t=first; t; t=t->next)
		t->incref();
	}

 return *this;
}



proplist& proplist::operator+=(C proplist& x)
{
 D fprintf(stderr, "Appending proplist\n");
 struct property *t;
 for(t=x.first; t ; t=t->next)
	add(t->attr, t->val, t->comment);

 return *this;
}


/* String match with possible '*' as a wild card at the end. */
/* An initial '%' means that matching should be case-insensitive. */
int proplist::matches(C char *a, C char *b)
{
 assert(a && b);
 int ci = 0;
 if(*a == '%')	{
	ci = 1;
	a++;
	}
 if(*b == '%')	{
	ci = 1;
	b++;
	}

 if(ci)
	while(*a && tolower(*a)==tolower(*b))
		a++,b++;
 else
	while(*a && *a==*b)
		a++,b++;

 if(*a=='\0' && *b=='\0')
	return 1;
 else if(*a=='*' && *(a+1)=='\0')
	return 1;
 else if(*b=='*' && *(b+1)=='\0')
	return 1;

 return 0;
}




void proplist::add(C char *a, C char *v, C char *c)
{
 /* This function can invalidate pointers previously returned
 by proplist::get and proplist::gets
 */
 assert(this);
 assert(a);

 D fprintf(stderr, "Adding property %s to proplist\n", a?a:"<null>");
 /* If the parameter already exists, and is not shared, replace it. */

 struct property *t;
	/* Search for existing entry.  Slow - n^2 process,
	but valuable if there is a lot of repetition. */
 for(t=first; t && t->refc==1; t=t->next)
	if(strcmp(t->attr, a) == 0) {
		/* Use strcmp, rather than matches, because attributes
			that match each other may themselves match
			different sets.   An example is "ab" and "a*".
			*/
		if(t->val)
			free(t->val);
		if(t->comment)
			free(t->comment);

		t->val = v ? strdup(v) : 0;
		t->comment = c ? strdup(c) : 0;
		return;
		}

 first = new property(first, a, v, c);
 first->incref();
}


void proplist::add(C char *a, double v, C char *c)
{
 char buf[100];
 sprintf(buf, "%.14g", v);
 add(a, buf, c);
}


void proplist::add(C char *a, long v, C char *c)
{
 char buf[100];
 sprintf(buf, "%ld", v);
 add(a, buf, c);
}



void proplist::add(C char *a, int v, C char *c)
{
 char buf[100];
 sprintf(buf, "%d", v);
 add(a, buf, c);
}



void proplist::add(C char *a, short v, C char *c)
{
 char buf[100];
 sprintf(buf, "%d", v);
 add(a, buf, c);
}



property *proplist::get(C char *a)
{
 assert(this);
 assert(a);
 struct property *t;
 for(t=first; t; t=t->next)
	if(matches(t->attr, a))
		return t->val ? t : 0;

 return 0;
}


C property *proplist::get(C char *a) C
{
 assert(this);
 assert(a);
 C property *t;
 for(t=first; t; t=t->next)
	if(matches(t->attr, a))
		return t->val ? t : 0;

 return 0;
}




const char *proplist::gets(C char *attr, C char *notthere) C
{
 assert(this);
 C property *tmp = get(attr);
 if(!tmp)
	return notthere;

 return tmp->val;
}





double property::getd() C
{
 return safe_atof(val);
}


double proplist::getd(C char *attr, double notthere) C
{
 assert(this);
 C property *tmp = get(attr);
 if(!tmp)
	return notthere;

 return tmp->getd();
}


double proplist::getd(C char *attr) C
{
	return getd(attr, quiet_nan(0));
}


long property::getl() C
{
 return safe_atol(val);
}


long proplist::getl(C char *attr, long notthere) C
{
 assert(this);
 C property *tmp = get(attr);
 if(!tmp)
	return notthere;

 return tmp->getl();
}


long proplist::getl(C char *attr) C
{
	return getl(attr, LONG_NAN);
}



int property::geti() C
{
 return safe_atoi(val);
}



int proplist::geti(const char *attr, int notthere) C
{
 assert(this);
 C property *tmp = get(attr);
 if(!tmp)
	return notthere;
 return tmp->geti();
}




short property::geth() C
{
 return safe_atoh(val);
}



short proplist::geth(C char *attr, short notthere) C
{
 assert(this);
 C property *tmp = get(attr);
 if(!tmp)
	return notthere;
 return tmp->geth();
}













speechresearch/gpklib/make.Linux-generic.inc




# This is the root of the installation directory.
# GPKlib stuff get installed into $(BASE)/lib and $(BASE)/include .
BASE=$(HOME)/local

# Program for object-code archives.  Normally 'ar' on unix.
AR=ar

# Compiler flags:
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O
CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=generic

# Extra compiler flags for building shared libraries:
CFLAG_LIB = -fpic -shared

#Libraries used by gpklib
LIBS=-lm

# How to build a shared .so  library
LDSHARE=g++ -shared
# LDSHARE=g++ -G

# Compiler for  .c to .o
COMPILER=g++

# Linker for executables
LD = g++ $(LPATH)

# Script to install things into their final resting place
INSTALL=install -D

MYLIBD=$(BASE)/lib
INC=$(BASE)/include
INCLUDES=-I$(INC)
# CC=$(COMPILER) -D$(OS) $(INCLUDES)
CC=$(COMPILER) $(INCLUDES)
# CCLIB=$(COMPILER) -D$(OS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
CCLIB=$(COMPILER) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
LPATH=-L$(BASE)/lib










speechresearch/gpklib/avg.c


#include <stdlib.h>
#include <stdio.h>
#include <assert.h>
#include <math.h>
#include "gpk_std.h"
#include "gpklib/avg.h"
#include "gpklib/ieee754.h"

#define D if(0)

LOCAL int v_wt_compare(C void *a, C void *b)
{
 C struct v_wt *aa = (C struct v_wt *)a;
 C struct v_wt *bb = (C struct v_wt *)b;

 return bb->v>aa->v ? -1 : (bb->v<aa->v ? 1 : 0);
}


LOCAL double ssqrt(double x) { return x>0 ? sqrt(x) : 0;}
inline double xx(double x) { return x*x;}

struct a_w avg_linear(C struct v_wt *in, int n)
{
 int i;
 double wtsum = 0, sum = 0, ss = 0;
 for(i=0;i<n;i++)	{
	wtsum += in[i].wt;
	C double tmp = in[i].v - in[0].v;
	sum += in[i].wt * tmp;
	ss += in[i].wt * xx(tmp);
	}
 struct a_w rv;
 rv.avg = in[0].v + sum/wtsum;
 rv.width = ssqrt(ss/wtsum - xx(sum/wtsum));
 rv.wt = wtsum;
 return rv;
}


/* Chop specifies how much weight to trim off each end.
	It should be between 0 and 0.5. */
struct a_w avg_robust(C struct v_wt *in, int n, double chop)
{
 struct a_w rv;
 assert(chop >= 0);
 rv.avg = quiet_nan(0);
 rv.width = quiet_nan(0);
 rv.wt = 0.0;
 if(n == 0)	{ return rv;}
 if(n == 1)	{ rv.avg = in[0].v; rv.width = 0; rv.wt = in[0].wt; return rv;}

 if(chop == 0)
	return avg_linear(in, n);

 D fprintf(stderr, "new struct v_wt\n");
 struct v_wt *z = new struct v_wt[n];
 int i;
 double wtsum = 0;
 for(i=0; i<n; i++)	{
	D fprintf(stderr, "copying %d = %g %g\n", i, in[i].wt, in[i].v);
	if(!finite(in[i].wt) || isnan(in[i].v))	{
		delete [] z;
		return rv;
		}
	wtsum += in[i].wt;
	assert(in[i].wt >= 0.0);
	z[i] = in[i];
	}


 D fprintf(stderr, "qsort\n");
 qsort(z, n, sizeof(struct v_wt), v_wt_compare);
 assert(z[n-1].v >= z[0].v);


 assert(chop>=0 && chop<=0.5);
 C double fc1 = chop*wtsum;
 C double fc2 = wtsum-fc1;
 C double wcf = exp(.2402 + 3.474*chop);
 assert(wcf > 0.0);
 D fprintf(stderr, "sum1\n");
 double tmpws = 0.0;
 for(i=0; i<n && tmpws<fc1; tmpws += z[i].wt, i++)
	;
 D fprintf(stderr, "sum2\n");

 assert(fc2 > fc1);
 assert(fc1 >= 0);
 assert(wtsum >= fc2);
 assert(tmpws >= fc1);
 assert(i <= n);
 C double tmpws0 = tmpws;
 double s = i>0 ? z[i-1].v*(tmpws0-fc1) : 0;
 int j;
 for(j=i; j<n && tmpws<=fc2; tmpws+= z[j].wt, j++)
	s += z[j].v*z[j].wt;
 assert(tmpws >= fc2);
 assert(j > 0  && j<=n);
 s -= z[j-1].v*(tmpws - fc2);
 rv.avg =  s/(fc2 - fc1);

 D fprintf(stderr, "sum3\n");
 assert(finite(rv.avg));
 assert(i-1 < n);
 assert(j <= n);
 double sd = i>0 ? fabs(z[i-1].v-rv.avg)*(tmpws0-fc1) : 0;
 int k;
 OPENMP(parallel for reduction(+: sd) lastprivate(k) schedule(guided, 128))
 for(k=i; k<j; k++)
	sd += fabs(z[k].v-rv.avg)*z[k].wt;
 assert(k>0 and k-1<n);
 sd -= fabs(z[k-1].v-rv.avg)*(tmpws-fc2);
 D fprintf(stderr, "delete\n");
 delete[] z;
 rv.width = n>0 ? wcf * sd / ((fc2-fc1)*sqrt(1.0-1.0/n)) : 0;
 rv.wt = wtsum * (1 - 0.5*2*chop);
 assert(rv.width >= 0.0);
 D fprintf(stderr, "return\n");
 return rv;
}


struct a_w avg_robust(const float *z, int n)
{
 struct v_wt *zz = new struct v_wt[n];
 struct a_w rv;
 assert(zz);
 int i;
 OPENMP(parallel for schedule(guided, 512))
 for(i=0; i<n; i++)	{
	zz[i].v = z[i];
	zz[i].wt = 1.0;
	}
 rv = avg_robust(zz, n);
 D fprintf(stderr, "Avg done\n");
 delete [] zz;
 D fprintf(stderr, "Outer return\n");
 return rv;
}










speechresearch/gpklib/safe_ato.c


#include <stdlib.h>
#include <ctype.h>
#include <errno.h>
#include "math.h"
#include "gpkieee754.h"
#include "gpkNaN.h"
#include "gpklib.h"

/* Returns NaN if the number isn't clean:
				e.g., "35x" will return NaN, while regular atof()
				will just return 35.0. */
double safe_atof(C char *s)
{
 if(!s)
	return quiet_nan(0);

 char *ep = 0;
 errno = 0;
 double t = strtod(s, &ep);
 while(ep && *ep)	{
	if(!isspace(*ep))
		return quiet_nan(0);
	ep++;
	}

 if(errno==ERANGE && t==0)
	errno = 0;
 else if(errno==ERANGE && t!=0)
	t = t>0 ? infinity() : -infinity();
 else if(errno != 0)
	return quiet_nan(0);

 return t;
}





/* Returns LONG_NaN if the number isn't clean:
				e.g., "35x" will return LONG_NaN, while regular atoi()
				will just return 35.   See myNaN.h .*/
long safe_atol(C char *s)
{
 if(!s)
	return LONG_NAN;

 char *ep = 0;
 errno = 0;
 long t = strtol(s, &ep, 10);
 if(errno == ERANGE && t == LONG_MAX)
	return LONG_Max;
 else if(errno==ERANGE && t==LONG_MIN)
	return LONG_Min;
 else if(errno != 0)
	return LONG_NAN;

 if(ep && *ep=='.')	{		/* Accepts 35.00 as an integer. */
	ep++;
	while(ep && *ep=='0')
		ep++;
	}
 while(ep && *ep)	{		/* Accepts '24   ' as a valid integer. */
	if(!isspace(*ep))
		return LONG_NAN;
	ep++;
	}


 return t;
}


int safe_atoi(C char *s)
{
 long t = safe_atol(s);
 if(t == LONG_NAN)
	return INT_NAN;
 else if(t!=(int)t && t > 0)
	return INT_Max;
 else if(t!=(int)t && t < 0)
	return INT_Min;
 return (int)t;
}



short safe_atoh(C char *s)
{
 long t = safe_atol(s);
 if(t == LONG_NAN)
	return SHRT_NAN;
 else if(t!=(int)t && t > 0)
	return SHRT_Max;
 else if(t!=(int)t && t < 0)
	return SHRT_Min;
 return (int)t;
}










speechresearch/gpklib/String/String.c


#include "String.h"
#include <string.h>
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include <memory.h>

String::~String()	{ if(name)	free(name);}

BOOL String::compare_text(C char * p) C
{ return memcmp(name, p, l)==0; }

BOOL String::operator==(C char *p) C
{ return name ? (p && strcmp(name, p)==0) : (!p || !*p); }

inline char * smalloc(int x) { return (char *)malloc(x);}

String::String(C String& a)
: name(a.name&&a.l ? smalloc(a.l+1) : 0), l(a.l)
{
 if(name)	memcpy(name, a.name, l+1);
 else l=0;
}

String::String(C char *n, int lng)
: l(lng<0&&n ? strlen(n): lng), name(n&&l>0 ? smalloc(l+1) : 0)
{if(name)	{memcpy(name, n, l); name[l]='\0';}  else l=0;}

String& String::operator=(C String& a)
{
 if(name && name!=a.name) {free(name); name=0; l=0;}
 if(a.name && a.name!=name)	{
 	name = smalloc(a.l+1);
 	if(name)	{ l=a.l; memcpy(name, a.name, l+1); }
	else	l = 0;
	}
 return *this;
}


String& String::operator=(C char *s)
{
 if(name && name!=s)	{	free(name); name=0; l=0;}
 if(s && *s && name!=s)	{
 	l = strlen(s);
 	name = smalloc(l+1);
 	if(name)	memcpy(name, s, l+1);
	else l=0;
	}
 return *this;
}

String& String::operator+=(C String& s)
{
 if(s.l > 0)	{
 	char *tmp = name;
	int oldsize = l;
	l = oldsize + s.l;
 	name = smalloc(l+1);
 	if(name)	{
		if(tmp)	memcpy(name, tmp, oldsize+1);
		if(s.name)	memcpy(&name[oldsize], s.name, s.l+1);
		}
	else	l = 0;
 	free(tmp);
	}
 return *this;
}

String& String::operator+=(C char * s)
{
 C int l2 = s ? strlen(s) : 0;
 if(l2 > 0)	{
 	char *tmp = name;
	int oldsize = l;
	l = oldsize + l2;
 	name = smalloc(l+1);
 	if(name)	{
		if(tmp)	memcpy(name, tmp, oldsize+1);
		if(s)	memcpy(&name[oldsize], s, l2+1);
		}
	else	l = 0;
 	free(tmp);
	}
 return *this;
}

BOOL String::begins_with(C String& ps) C
{
 C char *s = name;
 C char *p = ps.name;
 while(s<name+l && p<ps.name+ps.l && *s==*p)
	{s++; p++;}
 return p>=ps.name+ps.l;
}

BOOL String::begins_with(C char *p) C
{
 if(!p)	return TRUE;
 assert(!name || name[l]=='\0');
 C char *s = name;
 while(s<name+l && *p && *s==*p)
	{s++; p++;}
 return !*p;
}

String operator+(C String& a, C String& b)
{
 if(a.length() == 0)	return b;
 else if(b.length() == 0)	return a;

 char *p = smalloc(a.length() + b.length() + 1);
 if(!p)	return String();

 memcpy(p, a.name, a.length());
 memcpy(&p[a.length()], b.name, b.length()+1);
 return String(p, a.length()+b.length());
}

String operator+(C String& a, C char * b)
{
 C int l2 = b ? strlen(b) : 0;
 if(l2 == 0)	return a;
 if(a.length() == 0)	return String(b);

 char *p = smalloc(a.length() + l2 + 1);
 if(!p)	return String();

 memcpy(p, a.name, a.length());
 memcpy(&p[a.length()], b, l2+1);
 return String(p, a.length()+l2);
}

String operator+(C char *b, C String& a)
{
 C int l2 = b ? strlen(b) : 0;
 if(l2 == 0)	return a;
 if(a.length() == 0)	return String(b);

 char *p = smalloc(a.length() + l2 + 1);
 if(!p)	return String();

 memcpy(p, b, l2);
 memcpy(&p[l2], a.name, a.length()+1);
 return String(p, a.length()+l2);
}

/* Can produce random numbers nicely for "no" almost as large as 2^31: */
int String::hash(int no) C
{
 unsigned x = l*7141U+54773U;
 C char *p;
 for(p=name;p<name+l;p++)
	x = 7141U*((unsigned)*p + x%259200U) + 54773U;
 x %= no;
 assert((int)x >= 0);
 return (int)x;
}

char *String::array() C
{
 return strdup((C char *)(*this));
}










speechresearch/gpklib/String/String.h


#ifndef STRING_HXX
# define STRING_HXX
# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif

struct String	{
	private:
	int l;
	BOOL invariant() C	{return l==0 ? name==0
									: (name && l>0 && name[l]=='\0');}
	BOOL compare_text(C char *p) C;

	public:
	char *name;
	String() : name(0), l(0) {}
	String(char *n, int ll)	: name(n), l(ll) {}
			/* Assumes space is allocated with new.  It will be free()d. */
	String(C char *n, int l=(-1));
	String(C String&);
	~String();
	String& operator=(C String& a);
	String& operator=(C char *s);
	BOOL operator==(C char *p) C;
	BOOL operator==(C String& p) C {return l==p.l && compare_text(p.name);}
	BOOL operator!=(C char *p)	C {return ! ( (*this)==p ); }
	BOOL operator!=(C String& p)	C {return ! ( (*this)==p ); }
	BOOL begins_with(C char *p) C;
	BOOL begins_with(C String& ps) C;
	BOOL operator!() C	{return !name;}
	operator C char *() C	{return name;}
	char *array() C;
	String& operator+=(C String& s);
	String& operator+=(C char *s);
	int length() C	{return l;}
	int hash(int n) C;
	};

String operator+(C String& a, C String& b);
String operator+(C String& a, C char * b);
String operator+(C char *a, C String& b);
#endif










speechresearch/gpklib/String/makefile


MYLIB=../mylib.a
AR=ar
#CFLAGS=-O2 -fnonstd +p +w
RE=$(HOME)/mylib/ptrepository
INC=$(HOME)/headers
INCLUDES="-I$(INC)"
CFLAGS=-noex -fsimple -libmieee -xlibmopt +w -O4 -cg92 -dalign +p -pts -ptr$(RE)
LD = CC $(CFLAGS) $(INCLUDES)
INC=$(HOME)/headers
CC=CC -c $(CFLAGS) $(INCLUDES)

.PRECIOUS: $(MYLIB)

OBJS=String.o

all : $(MYLIB) $(HOME)/headers/String.h
	date >all

$(MYLIB)	:	$(OBJS)
	$(AR) r $(MYLIB) $?;

$(HOME)/headers/String.h : String.h
	cp_prot String.h $(HOME)/headers/String.h

.c.o	:
	$(CC) $*.c

String.o : $(HOME)/headers/String.h String.c










speechresearch/gpklib/avg.h


#ifndef AVG_H
# define AVG_H
struct v_wt	{ double v, wt;};		/* A value and a weight. */
struct a_w	{double avg, width, wt;};

struct a_w avg_robust(const struct v_wt *z, int n, double chop = 0.15);
struct a_w avg_robust(const float *z, int n);
struct a_w avg_linear(C struct v_wt *in, int n);

double avg_sky(const float *sa, int n);
double var_extrapolate(C float *sa, int n);

struct mode_out	{double low, high, best;};
struct mode_out mode(C double *data, int n, int stop = 0);
struct mode_out mode(C float *data, int n, int stop = 0);
struct mode_out mode(C int *data, int n, int stop = 0);
#endif










speechresearch/gpklib/dict.c


#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <assert.h>

#include "gpklib/dict.h"


#define D	if(1)

#define NOTHING_REMOVED (-1)

static void db_init(struct dict_bucket *b)
{
	b->k = b->v = b->c = NULL;
}

struct dict *dict_constr()
{
	int i;
	struct dict *o = (struct dict *)malloc(sizeof(struct dict));
	o->n_inclusive = 0;
	o->up = NULL;
	for(i=0; i<DICT_BUCKETS; i++)
		db_init(&o->b[i]);
	return o;
}


static int n_incl(struct dict *d)
{
	int i;
	int ni = 0;
	for(i=0; i<DICT_BUCKETS; i++)	{
		if(d->b[i].k)
			ni++;
		if(d->d[i])
			ni += n_incl(d->d[i]);
	}
	return ni;
}


static void db_destr(struct dict_bucket *b)
{
	if(b->k)	{
		free(b->k);
		b->k = NULL;
	}
	if(b->v)	{
		free(b->v);
		b->v = NULL;
	}
	if(b->c)	{
		free(b->c);
		b->c = NULL;
	}
}

static int destr_guts(struct dict *d)
{
	int i;
	int ni = 0;
	for(i=0; i<DICT_BUCKETS; i++)	{
		if(d->b[i].k) {
			ni++;
			db_destr(&d->b[i]);
		}
		if(d->d[i]) {
			ni += destr_guts(d->d[i]);
			d->d[i] = 0;
		}
		D printf("ni=%d, n_incl=%d\n", ni, d->n_inclusive);
	}
	assert(ni == d->n_inclusive);
	d->n_inclusive = 0;
	free(d);
	return ni;
}


void dict_destr(struct dict *d)
{
	destr_guts(d);
}


long dict_hash(const char *k)
{
	long h = 3331, o = 17;
	int i;
	for(i=0; k[i]; i++) {
		h = (h%13117 + 3*k[i] + o%197) * (k[i] + h%15477 + 13);
		o = o ^ h;
	}
	return o;
}

static const struct dict_bucket *get_guts(const struct dict *d, const char *k, long h)
{
	int b = h % DICT_BUCKETS;
	if(d->b[b].k && strcmp(d->b[b].k, k)==0)
		return &d->b[b];
	else if(d->d[b])
		return get_guts(d->d[b], k, h>>DICT_BITS);
	else
		return NULL;
}


const struct dict_bucket *dict_getb(const struct dict *d, const char *k)
{
	return get_guts(d, k, dict_hash(k));
}

const char *dict_getv(const struct dict *d, const char *k, const char *dfl)
{
	const struct dict_bucket *o = dict_getb(d, k);
	return o ? o->v : dfl;
}


static int remove_guts(struct dict *d, const char *key, long h)
{
	int b = h % DICT_BUCKETS;
	assert(d->n_inclusive >= 0);
	D assert(d->n_inclusive == n_incl(d));
	if(d->b[b].k && strcmp(d->b[b].k, key)==0) {
		db_destr(&d->b[b]);
		assert(d->n_inclusive > 0);
		--d->n_inclusive;
		return d->n_inclusive;
	}
	else if(d->d[b]) {
		int ni;
		D printf("DBG: b=%d\n", b);
		ni = remove_guts(d->d[b], key, h>>DICT_BITS);
		D printf("DBG: ni=%d d->n_in=%d n_incl=%d\n", ni, d->n_inclusive, n_incl(d));
		if(ni == 0) {
			dict_destr(d->d[b]);
			d->d[b] = NULL;
			assert(d->n_inclusive > 0);
			d->n_inclusive --;
		}
		else if(ni > 0) {
			assert(d->n_inclusive > 0);
			d->n_inclusive --;
		}

		D printf("DBG: rem: ni=%d d->n_in=%d n_incl=%d\n", ni, d->n_inclusive, n_incl(d));
		D assert(d->n_inclusive == n_incl(d));
		return ni==NOTHING_REMOVED ? NOTHING_REMOVED : d->n_inclusive;
	}
	return -1;
}

void dict_remove(struct dict *d, const char *key)
{
	remove_guts(d, key, dict_hash(key));
}


const struct dict_bucket *dict_indexb(const struct dict *d, int i)
{
	int j;
	D printf("DBG: i=%d n_incl=%d\n", i, d->n_inclusive);
	if(i<0 || i>=d->n_inclusive)
		return NULL;
	for(j=0; j<DICT_BUCKETS; j++)
		if(d->b[j].k) {
			if(i == 0) {
				return &d->b[j];
			}
			i--;
		}
	for(j=0; j<DICT_BUCKETS && i>=0; j++)
		if(d->d[j]) {
			int tmp = i - d->d[j]->n_inclusive;
			if(tmp < 0)
				return dict_indexb(d->d[j], i);
			i = tmp;
		}
	return NULL;
}


const char *dict_indexv(const struct dict *d, int i, const char *dfl)
{
	const struct dict_bucket *o = dict_indexb(d, i);
	return o ? o->v : dfl;
}


static void db_set(struct dict_bucket *b, const char *k, const char *v, const char *c)
{
	if(k) {	/* k==0 signals that b->k is not changing and does not need to be replaced. */
		if(b->k)
			free(b->k);
		b->k = strdup(k);
	}
	if(b->v)
		free(b->v);
	b->v = v ? strdup(v) : NULL;

	if(b->c)
		free(b->c);
	b->c = c ? strdup(c) : NULL;
}

static int add_guts(struct dict *d, const char *k, const char *v, const char *c, long h)
{
	int b = h % DICT_BUCKETS;
	int n_added = 0;
	assert(k);
	assert(d->n_inclusive >= 0);
	D assert(d->n_inclusive == n_incl(d));
	if(d->b[b].k && strcmp(d->b[b].k, k)==0) {
		db_set(&d->b[b], NULL, v, c);
		assert(d->n_inclusive >= 1);
	}
	else if(d->b[b].k) {
		if(! d->d[b])
			d->d[b] = dict_constr();
		n_added = add_guts(d->d[b], k, v, c, h>>DICT_BITS);
	}
	else if(d->d[b]) {
		n_added = add_guts(d->d[b], k, v, c, h>>DICT_BITS);
		}
	else {
		db_set(&d->b[b], k, v, c);
		n_added = 1;
	}
	d->n_inclusive += n_added;
	D assert(d->n_inclusive == n_incl(d));
	return n_added;
}


void dict_add(struct dict *d, const char *k, const char *v, const char *c)
{
	add_guts(d, k, v, c, dict_hash(k));
}



static void copy_guts(struct dict *o, const struct dict *d)
{
	int i;
	for(i=0; i<DICT_BUCKETS; i++) {
		if(d->b[i].k)
			dict_add(o, d->b[i].k, d->b[i].v, d->b[i].c);
		if(d->d[i])
			copy_guts(o, d->d[i]);
	}
}


struct dict *dict_copy(const struct dict *d)
{
	struct dict *o = dict_constr();
	copy_guts(o, d);
	return o;
}


void test()
{
	int i;
	struct dict *d = dict_constr();
	dict_destr(d);
	printf("PASS1\n");

	d = dict_constr();
	dict_add(d, "key", "val", 0);
	dict_destr(d);
	printf("PASS2\n");

	d = dict_constr();
	dict_add(d, "key", "val", 0);
	assert(dict_getv(d, "key", (const char *)0));
	assert(strcmp(dict_getv(d, "key", "NG"), "val")==0);
	dict_add(d, "k", "v", 0);
	assert(dict_getv(d, "key", (const char *)0));
	assert(dict_getv(d, "k", (const char *)0));
	assert(d->n_inclusive == 2);
	dict_add(d, "k", "v2", 0);
	assert(d->n_inclusive == 2);
	dict_add(d, "key", "val", 0);
	assert(d->n_inclusive == 2);
	printf("INFO: %s\n", dict_getv(d, "k", "NG"));
	assert(strcmp(dict_getv(d, "k", "NG"), "v2")==0);
	dict_destr(d);
	printf("PASS3\n");

	d = dict_constr();
	assert(dict_getv(d, "key", (const char *)0) == 0);
	dict_add(d, "k", "v", 0);
	dict_remove(d, "k");
	assert(d->n_inclusive == 0);
	assert(dict_getv(d, "k", (const char *)0) == 0);
	dict_destr(d);
	printf("PASS4\n");

	d = dict_constr();
	dict_remove(d, "k");
	assert(d->n_inclusive == 0);
	dict_destr(d);
	printf("PASS4.1\n");

	d = dict_constr();
	for(i=1; i<200; i++) {
		char buf[100];
		sprintf(buf, "%d", i);
		dict_add(d, buf, buf, 0);
	}
	dict_destr(d);
	printf("PASS4.5\n");

	d = dict_constr();
	for(i=1; i<200; i++) {
		char buf[100];
		sprintf(buf, "%d", i);
		dict_add(d, buf, buf, 0);
	}
	for(i=1; i<200; i++) {
		char buf[100];
		sprintf(buf, "%d", i);
		dict_remove(d, buf);
	}
	dict_destr(d);
	printf("PASS4.7\n");

	d = dict_constr();
	for(i=1; i<2000; i++) {
		char buf[100];
		sprintf(buf, "%d", i);
		dict_add(d, buf, buf, 0);
	}
	printf("INFO: %s\n", dict_getv(d, "1017", "NG"));
	assert(strcmp(dict_getv(d, "1017", "NG"), "1017")==0);
	printf("PASS5\n");
	for(i=1; i<2000; i++) {
		char buf[100];
		int tmp = ((i+1717)*(i%97))%2000;
		if(tmp == 1017)
			tmp = 13;
		sprintf(buf, "%d", tmp);
		dict_remove(d, buf);
		tmp = (tmp + 13*i*(i%51))%2000;
		if(tmp == 1017)
			tmp = 13;
		sprintf(buf, "%d", tmp);
		dict_add(d, buf, "replaced", 0);
	}
	assert(strcmp(dict_getv(d, "1017", "NG"), "1017")==0);
	dict_destr(d);
	printf("PASS6\n");

	d = dict_constr();
	{
	struct dict *c;
	int has[2000];
	for(i=0; i<2000; i++) {
		char buf[100];
		sprintf(buf, "%d", i);
		dict_add(d, buf, buf, 0);
		has[i] = 0;
	}
	c = dict_copy(d);
	for(i=0; i<2000; i++) {
		const char * x = dict_indexv(d, i, "NG");
		assert(x && strcmp(x, "NG")!=0);
		has[atoi(x)]++;
	}
	for(i=0; i<2000; i++)
		assert(has[i]==1);
	dict_destr(d);
	for(i=0; i<2000; i++)
		has[i] = 0;
	for(i=0; i<2000; i++) {
		const char * x = dict_indexv(c, i, "NG");
		assert(x && strcmp(x, "NG")!=0);
		has[atoi(x)]++;
	}
	for(i=0; i<2000; i++)
		assert(has[i]==1);
	dict_destr(c);
	}
	printf("OK\n");
}


#ifdef TEST
int main(int argc, char **argv)
{
	test();
}
#endif










speechresearch/gpklib/amoeba_helper.c


#include <assert.h>
#include <math.h>
#include <malloc.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "numerics.h"



double *amoeba_center(C double *C* p, int n)
{
 double *pc = (double *)malloc(n*sizeof(double));
 double *tmp = new double[n+1];
 assert(pc && tmp);

 int ii;
 for(ii=0;ii<n;ii++)	{
	int j;
	for(j=0;j<=n;j++)
		tmp[j] = p[j][ii];
	pc[ii] = median(tmp, n+1);
	}
 delete [] tmp;

 return pc;
}


double *
amoeba_spread(C double *C* p, int n)
{
 int i;
 double *rv = (double *)malloc(n * sizeof(double));
 double *rvc = amoeba_center(p, n);

 assert(p);
 assert(*p);
 if(!rv)	return 0;

 for(i=0;i<n;i++)
 	rv[i] = 0.0;

 for(i=0;i<=n;i++)	{
	int j;
	C double *pi = p[i];
	for(j=0;j<n;j++)	{
		C double tmp = pi[j]-rvc[j];
		rv[j] += tmp*tmp;
		}
 	}

 free(rvc);

 for(i=0;i<n;i++)
 	rv[i] = sqrt(rv[i]/n);

 return rv;
}










speechresearch/gpklib/bulsto/rzextr.c


#include <stdio.h>	/* needed for assert. */
#include <assert.h>
#include <math.h>
#include "gpk_std.h"
#include "gpklib/bulsto.h"
#include "gpklib/ieee754.h"
#include "doublestore.h"

#define ACCURACY        1e-14

/*
return FALSE if total loss of significance on extrapolation
*/
BOOL rzextr(int iest, C double *x, C double *yin, double *yzero,
		double *yerror, int nv, int nuse, double **d)
{
/*
Use diagonal rational function extrapolation to evaluate nv functions at
x=0 by fitting a diagonal rational function to a sequence of estimates with
...
*/
 static doublestore fx;

 fx.alloc(nuse);
 assert((double *)fx  && d && x);
 assert(iest >= 0);
 if(iest == 0)	{
	int j;
	for(j=0;j<nv;j++)
		yerror[j] = d[j][0] = yzero[j] = yin[j];
	}
 else   {
	int j;
	int k;
    C int m1 = iest+1 < nuse ? iest+1 : nuse;
	for(k=0;k<m1-1;k++)
		fx[k+1] = x[iest-k-1]/x[iest];
	for(j=0;j<nv;j++)       {
 		double      yy, v, c;
		double ddy = quiet_nan(0);
                yy = yin[j];
		v = d[j][0];
                d[j][0] = c = yy;
		for(k=1;k<m1;k++)       {
 			double      b, b1;
                        b1 = fx[k] * v;
                        b = b1-c;
			if(fabs(b) > ACCURACY*fabs(b1)) {
                                b = (c-v)/b;
                                ddy = c*b;
                                c = b1*b;
				}
			else    {
                                ddy = v;
#                              ifdef DEBUG
				printf("%%\n");}
#                              endif
				}
                        if(k<m1-1)  v = d[j][k];
                        d[j][k] = ddy;
                        yy += ddy;
			}
                yerror[j] = ddy;
                yzero[j] = yy;
		}
	}
 return TRUE;
}










speechresearch/gpklib/bulsto/bsstep.c


#include <assert.h>
#include <stdlib.h>
#include <math.h>
#include <stdio.h>
#include "gpk_std.h"
#include "gpklib/bulsto.h"
#include "gpklib.h"

#define FRAC    0.66    /* used to make steps align better with tvals[] */
#define STEPALIGN       3e-2 /* max expansion to make a step align. */
#define FAILSHRINK      0.3
#define OK_SHRINK	0.9
#define OK_EXPAND	1.12
#define ACCURACY        1e-15   /* machine accuracy */
#define SILLY           1e-6    /* used to limit stepsize. */

#define DEBUG
#define PRINTSTUFF	1	/* how often to print diagnostics */
#undef DEBUG
#undef PRINTSTUFF
#undef DEBUG2


C static int NUSE = 5;

#ifdef DEBUG2
# define L	fprintf(stderr, "%d\n", __LINE__)
#else
# define L	/**/
#endif
struct bsresult	{int nsteps; double erratend;};
/*
Returns 0 for step failed, or the index of the number of substeps if
the step succeeded.  This index should be used to adjust the stepsize so that
the returned value is equal to NUSE.
If the step is successful, it also calls (*derivs)(), to determine whether
the step led to a legal region. If so, dydx0 is returned updated.
If the step failed, both y and dydx0 are returned unchanged.
*/

struct bsresult bsstep(double *y, double *dydx0, int nv, double h,
			double eps, C double *yscal,
			BOOL (*derivs)(double *dy, C double *y, int ny,
					void *c, int nc),
			void *c, int nc)
{
 double **d; 
 C LOCAL int nseq[] = {1,2,3,4,6,9,13,17,25,33,49};
 double errmax=1.0;
 int i, j;
 int ms = R_NOERR;
 double x[sizeof(nseq)/sizeof(*nseq)];
 struct bsresult rv;
#ifdef PRINTSTUFF
 LOCAL unsigned foo = 0;     /* just to space printing. */
#endif

 L;
 double *ysav = double1alloc(nv);
 double *yerr = double1alloc(nv);
 double *dysav = double1alloc(nv);
 double *yseq = double1alloc(nv);
 d = double2alloc(nv, NUSE);	L;

 assert((double*)ysav && (double*)yerr && (double*)dysav && (double*)yseq && d);
 if(eps < ACCURACY)    
	eps = ACCURACY;
 for(i=0; i<nv; i++)      {
	ysav[i] = y[i];
	dysav[i] = dydx0[i];
	}
	L;
 for(i=0; i<(int)(sizeof(nseq)/sizeof(*nseq)); i++)   {
#      ifdef DEBUG
	fprintf(stderr, "bsstep i=%1d, %2d substeps, h=%7.3g ", i, nseq[i], h);
#      endif
	L;
	ms = euler(ysav, dysav, nv, h, nseq[i], yseq, derivs, c, nc);
	if(ms != R_NOERR)     {
		fprintf(stderr, "euler fails: err type %d\n", ms);
		break;
		}

	x[i] = 1.0/nseq[i];	L;
	if(!rzextr(i, x, yseq, y, yerr, nv, NUSE, d))   {
		fprintf(stderr, "rzextr fails\n");
		break;
		}
	for(errmax=0.0,j=0; j<nv; j++)    {
		double ertmp;
		double tol = fabs(ysav[j]) + fabs(y[j]) + yscal[j];

		ertmp = fabs(yerr[j]) / tol;
		if(ertmp > errmax)     
			errmax = ertmp;
		}
#      ifdef DEBUG
	fprintf(stderr, "err:%7.3g", errmax);
#      endif
	if(i>0 && errmax<=eps && (*derivs)(dydx0, y, nv, c, nc)) {
#	       ifdef DEBUG
		fprintf(stderr, "OK");
#	       endif
#              ifdef PRINTSTUFF
		if(foo++%PRINTSTUFF == 1)
		    fprintf(stderr, "Bul-Sto-Euler err=%g at i=%d; step=%g ok\n", errmax,
					 i, h);
#              endif
#	       ifdef DEBUG
		fprintf(stderr, "!!");
#	       endif
		double2free(d);
		double1free(ysav);
		double1free(yerr);
		double1free(dysav);
		double1free(yseq);
		rv.nsteps = i;
		rv.erratend = errmax;
		return  rv;      /* Success!! */
		}
#      ifdef DEBUG
	else    fprintf(stderr, "nogo\n");
#      endif
	}
 fprintf(stderr, "bsstep:Step too big: i=%d, err=%g, ms=%d, step=%g\n", i,
 					errmax, ms, h);
 L;
 for(i=0;i<nv;i++)      {
	y[i] = ysav[i];
	dydx0[i] = dysav[i];
	}
 double2free(d);
 double1free(ysav);
 double1free(yerr);
 double1free(dysav);
 double1free(yseq);
 rv.nsteps = -ms;	rv.erratend = errmax;
 return rv;              /* Failure !! */
}


struct xdot_s	{
	void *c;
	BOOL (*xdot_func)(double *xdot, C double *x, int nx, void *c, int nc);
	};


LOCAL BOOL xdot_neg(double *xdot, C double *x, int nx, void *c, int nc)
{
 BOOL tmp;
 C struct xdot_s *cc = (C struct xdot_s *)c;

 if((tmp = (*cc->xdot_func)(xdot, x, nx, cc->c, nc)) != 0)   {  /* assignment */
 	int i;
	for(i=0;i<nx;i++)
		xdot[i] = -xdot[i];
	}
	L;
 return tmp;
}


LOCAL BOOL copy(double *to, const double *from,
				int ndoub, void *c, int nc, int nout)
{
 double *C lto = to+nout;

 assert(ndoub >= nout);
 for(;to<lto;)
	*to++ = *from++;
 L;
 return TRUE;
}

/* this handles integration in reverse time by negating the array of tv */
/* and negating xdot. */


struct runge_s bulsto(double *x, void *c, int nx, int nc,
			BOOL (*xdot)(double *xdot, const double *x, int nx,
					void *c, int nc),
			double eps, C double *tv, int ntv,
			BOOL (*out)(double *xo, const double *x, int nx,
					void *c, int nc, int nout),
			int nout, C double *lim)
{
 struct runge_s rv;
 double newstep, last_interval;
 double *limit, *tvl;
 C double *tvals;
 int l;
 struct xdot_s negative;
 void *c_xdot;

 assert(x && nx>0 && tv && ntv>1);
 assert(out || (nout<=nx));
 rv.isgood = FALSE;
 rv.stepcount = 0;
 rv.errtype = R_NOMEM;

 if(nout > 0)
	rv.xx = (double *)malloc((unsigned)ntv*sizeof(*rv.xx)*nout);
 else  
	rv.xx = x;


 limit = double1alloc(nx);
 assert(limit);
 if(lim)        {
	int j;
	for(j=0;j<nx;j++)
		limit[j] = fabs(lim[j]);
	}
 else {
	int j;
	for(j=0;j<nx;j++)
		limit[j] = 0.0;
	}

 if(tv[1] > tv[0])  {
	tvals = tv;
	tvl = 0;
	c_xdot = c;
	}
 else   {
	int i;
	tvl = double1alloc(ntv);
	assert(tvl);
	for(i=0;i<ntv;i++)
		tvl[i] = -tv[i];
	tvals = tvl;

	negative.c = c;
	negative.xdot_func = xdot;
	c_xdot = (void *)&negative;
	xdot = xdot_neg;
	L;
	}

 {int j; for(j=1;j<ntv;j++)     assert(tvals[j]>tvals[j-1]);}
 rv.t = tvals[0];	L;


 double *dxdt0 = double1alloc(nx);
 assert(dxdt0);

 L;

 if(!rv.xx || !dxdt0 || !tvals)     {
	if(rv.xx && rv.xx!=x)
		free((void *)(rv.xx));
	double1free(limit);
	if(tvals == tvl)     
		double1free(tvl);
	fprintf(stderr, "Cannot allocate output array\n");
	double1free(dxdt0);
	rv.xx = (double *)0;
 	L;
	return rv;
	}
 L;
 if(!out && nout>0)
	out = copy;
 L;
 if(out && !(*out)(&rv.xx[0], x, nx, c, nc, nout))   {
	fprintf(stderr, "Output routine fails on first attempt\n");
	rv.errtype = R_OUTFAIL;
	rv.xx = (double *)0;
	if(rv.xx && rv.xx!=x)
		free((void *)(rv.xx));
	double1free(limit);
	if(tvals == tvl)
		double1free(tvl);
	double1free(dxdt0);
	L;
	return rv;
	}
 L;

 if(!(*xdot)(dxdt0, x, nx, c_xdot, nc)) {
	L;
	rv.errtype = R_BADSTART;
	double1free(limit);
	if(tvals == tvl)     
		double1free(tvl);
	double1free(dxdt0);
	L;
	return rv;
	}
 L;

 newstep = tvals[1] - tvals[0];
 last_interval = tvals[1] - tvals[0];
 L;
 for(rv.stepcount=1,l=nout;rv.stepcount<ntv;rv.stepcount++,l+=nout)  {
	BOOL ends_at_tval;
	BOOL step_succeeded;
	C double interval = tvals[rv.stepcount] - tvals[rv.stepcount-1];
	L;

	/* If the step size was limited by the interval between reporting points,
		we may be able to increase the step size for the next interval. */
	if( interval > last_interval  && newstep*(1+OK_EXPAND)>last_interval)
		newstep *= sqrt(interval / last_interval);
	L;

	do {
 		struct bsresult ic;
		assert(rv.t < tvals[rv.stepcount]);	L;
				/* Adjust step length to match required reporting points: */
		if(rv.t+newstep*(1+STEPALIGN) > tvals[rv.stepcount])	{
			newstep = tvals[rv.stepcount] - rv.t;
			ends_at_tval = TRUE;
			}
		else if(rv.t+2*newstep > tvals[rv.stepcount])	{
			newstep = (tvals[rv.stepcount]-rv.t)*(1+STEPALIGN)/2.0;
			ends_at_tval = FALSE;
			}
		else	ends_at_tval = FALSE;
		L;

		assert(newstep > 0.0);	L;
		ic = bsstep(x, dxdt0, nx, newstep, eps*sqrt(newstep/interval), limit, xdot, c_xdot, nc);

		step_succeeded = (ic.nsteps > 0);
		if(step_succeeded)	{
			rv.t += newstep;
			newstep *= ic.nsteps>NUSE ? OK_SHRINK
						: (ic.nsteps<NUSE ? OK_EXPAND : 1.0);
			}
		else newstep *= FAILSHRINK;
		L;

		if(newstep<=rv.t*ACCURACY || newstep<=interval*SILLY)  {
			fprintf(stderr, "R_SMALLSTEP: %g %g %g\n", newstep,
													rv.t, interval);
			rv.errtype = ic.nsteps<0 ? -ic.nsteps
						 : R_SMALLSTEP;
			double1free(limit);
			if(tvals == tvl)
				double1free(tvl);
			double1free(dxdt0);
			L;
			return rv;
			}
		L;
		}while(!(ends_at_tval && step_succeeded));
	L;
	if(out && !(*out)(&rv.xx[l], x, nx, c, nc, nout))    {
		rv.errtype = R_OUTFAIL;
		double1free(limit);
		if(tvals == tvl)
			double1free(tvl);
		double1free(dxdt0);
		L;
		return rv;
		}
	L;
	}
 L;
 rv.isgood = TRUE;
 rv.errtype = R_NOERR;
 double1free(limit);
 if(tvals == tvl)
	double1free(tvl);
 double1free(dxdt0);
 L;
 return rv;
}










speechresearch/gpklib/bulsto/rungetest.c


#include <gpk_std.h>
#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <assert.h>
#ifdef THREE
# include "runge6.h"
#endif
#ifdef BULSTO
# include "runge6.h"
#include "bulsto.h"
#endif

#ifndef F
# ifndef THREE
#  ifndef BULSTO
#   define TWO
#  endif
# endif
#endif

int xdotval = 0;

BOOL out(double *xo, C double *x, int nx, void *c, int nc, int nout)
{

 printf("\tout((%g,%g),%d,xxx,0,%d)\n", x[0], x[1], nx, nout);

 if(nout != 2)
	return FALSE;
 xo[0] = x[1];
 xo[1] = x[1] - 1/(1+100*x[0]*x[0]);
 return TRUE;
}

BOOL xdot(double *xd, C double *x, int nx, void *c, int nc)
{
 extern int xdotval;

/*
 printf("\txdot((%g,%g),%d,xxxx,0)=", x[0], x[1], nx);
*/
 xd[0] = 1.0;
 xd[1] = -200.0*x[0]*x[1]*x[1];
/*
 printf("(%g,%g)\n", xd[0], xd[1]);
*/
 if(x[1]<=0.0)
	printf("xdot:x[1]=%7.3g<0.0\n", x[1]);
 xdotval ++;
 return x[1]>0.0;
}



main(int argc, char **argv)
{
 double x[2], tv[100], eps;
 int i;
 extern int xdotval;
#ifdef F
 double *p;
#endif
#ifdef TWO
 double *p;
#endif
#ifdef THREE
 struct runge_s  p;
 LOCAL double limits[] = {0.0, 0.0};
#endif
#ifdef BULSTO
 struct runge_s  p;
 LOCAL double limits[] = {0.0, 0.0};
#endif

 eps = argc>1 ? atof(argv[1]) : 1e-12;
 for(i=0;i<10;i++)
	tv[i] = -3.0 + 3.0*i/9.0;
 x[0] = -3.0;
 x[1] = 1.0/901.;
#ifdef TWO
 p = runge2(x, NULL, 2, 0, xdot, eps, tv, 10, out, 2);
 if(!p)
	printf("p==NULL\n");
 for(i=0;i<10;i++)
	printf("y[%g]=%g, err=%g\n", tv[i], p[2*i], p[2*i+1]);

 free((void *) p);
#endif
#ifdef F
 p = rungeF(x, NULL, 2, 0, xdot, eps, tv, 10, out, 2);
 if(!p)
	printf("p==NULL\n");
 for(i=0;i<10;i++)
	printf("y[%g]=%g, err=%g\n", tv[i], p[2*i], p[2*i+1]);

 free((void *) p);
#endif
#ifdef THREE
 p = runge3(x, NULL, 2, 0, xdot, eps, tv, 10, out, 2, limits);
 if(!p.xx)      {
	printf("p==NULL\n");
	exit(-1);
	}
 if(!p.isgood)  printf("error %d in runge3\n", p.errtype);
 for(i=0;i<p.stepcount;i++)
	printf("y[%g]=%g, err=%g\n", tv[i], p.xx[2*i], p.xx[2*i+1]);

 free((void *) p.xx);
#endif
#ifdef BULSTO
 p = bulsto(x, (void *)0, 2, 0, xdot, eps, tv, 10, out, 2, limits);
 if(!p.xx)      {
	printf("p==NULL\n");
	exit(-1);
	}
 if(!p.isgood)  printf("error %d in bulsto\n", p.errtype);
 for(i=0;i<p.stepcount;i++)
	printf("y[%g]=%g, err=%g\n", tv[i], p.xx[2*i], p.xx[2*i+1]);

 free((char *) p.xx);
#endif
 printf("Total of %d calls to xdot\n", xdotval);
 exit(0);
}










speechresearch/gpklib/bulsto/extrtest.c


#include <gpk_std.h>
#include <stdio.h>
#include <gpklib/bulsto.h>
#include <stdlib.h>

GLOBAL int linenum = 0;

main()
{
 double y[2], yz[2], yerr[2], x, *d[10], dd[10][10], xx[10];
 int i, j, k;

 for(i=0;i<10;i++)
	d[i] = dd[i];

 for(i=0;i<10;i++)	{
	xx[i] = x = 1.0/(i+1);
	y[0] = (1+x-x*x)/(1+x+x*x*6);
	y[1] = (1+x)/(0.1+4*x+x*x);
	rzextr(i, xx, y, yz, yerr, 2, 5, d);
	printf(" with i=%d, yz[0]=%g+-%g, yz[1] = %g+-%g\n", i, yz[0],
					yerr[0], yz[1], yerr[1]);
	}
 exit(0);
}










speechresearch/gpklib/bulsto/bs_rev_t.c


#include <gpk_std.h>
#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <assert.h>
# include "runge6.h"
# include "bulsto.h"

#define ADDRESS char *

int xdotval = 0;

BOOL out(double *xo, C double *x, int nx, void *c, int nc, int nout)
{

 printf("\tout((%g,%g),%d,xxx,0,%d)\n", x[0], x[1], nx, nout);

 if(nout != 2)
	return FALSE;
 xo[0] = x[1];
 xo[1] = x[1] - 1/(1+100*x[0]*x[0]);
 return TRUE;
}

BOOL xdot(double *xd, C double *x, int nx, void *c, int nc)
{
 extern int xdotval;

/*
 printf("\txdot((%g,%g),%d,xxxx,0)=", x[0], x[1], nx);
*/
 xd[0] = 1.0;
 xd[1] = -200.0*x[0]*x[1]*x[1];
/*
 printf("(%g,%g)\n", xd[0], xd[1]);
*/
 if(x[1]<=0.0)
	printf("xdot:x[1]=%7.3g<0.0\n", x[1]);
 xdotval ++;
 return x[1]>0.0;
}



main(int argc, char **argv)
{
 double x[2], tv[100], eps, ntv[100];
 int i;
 extern int xdotval;
 struct runge_s  p, q;
 LOCAL double limits[] = {0.0, 0.0};

 eps = argc>1 ? atof(argv[1]) : 1e-12;
 for(i=0;i<9;i++)
	tv[i] = -3.0 + 2.9*i/8.0;
 tv[9] = 0.0;
 x[0] = -3.0;
 x[1] = 1.0/901.;
 p = bulsto(x, (void *)0, 2, 0, xdot, eps, tv, 10, out, 2, limits);
 if(!p.xx)      {
	printf("p==NULL\n");
	exit(-1);
	}
 if(!p.isgood)  printf("error %d in bulsto\n", p.errtype);

 for(i=0;i<10;i++)
	ntv[i] = tv[9-i];
 q = bulsto(x, (void *)0, 2, 0, xdot, eps, ntv, 10, out, 2, limits);
 if(!q.xx)      {
	printf("q==NULL\n");
	exit(-1);
	}
 if(!q.isgood)  printf("error %d in bulsto\n", q.errtype);
 for(i=0;i<q.stepcount;i++)
	printf("y[%g]=%g or %g, err=%g\n", tv[i], q.xx[2*(9-i)], p.xx[2*i],
			q.xx[2*i+1]);

 free((ADDRESS) p.xx);
 free((ADDRESS) q.xx);
 printf("Total of %d calls to xdot\n", xdotval);
 exit(0);
}










speechresearch/gpklib/bulsto/bstest.c


#include <math.h>
#include <stdlib.h>
#include <stdio.h>
#include "gpk_std.h"
#include "bulsto.h"

#define NTV     10

#define ADDRESS	char *

GLOBAL long xdotval = 0;

BOOL xdot(double *xd, C double *x, int nx, void *c, int nc);
BOOL out(double *xo, C double *x, int nx, void *c, int nc, int nout);

main(int argc, char **argv)
{
 struct runge_s p;
 C LOCAL double limits[]={1.0, 1.0, 1.0};
 static double x[]={0.0, 1.0, 0.0};
 double eps, tv[NTV];
 int i;

 eps = argc>1 ? atof(argv[1]) : 1e-12;
 for(i=0;i<NTV;i++)
	tv[i] = i/10.0;
 p = bulsto(x, (void *)0, 3, 0, xdot, eps, tv, NTV, out, 3, limits);
 if(!p.xx)      {
	printf("p==NULL\n");
	exit(-1);
	}
 if(!p.isgood)  printf("error %d in runge3\n", p.errtype);
 for(i=0;i<p.stepcount;i++)	{
	printf("y[%g]=(%g+exp(-x),%g)\n", tv[i], p.xx[3*i+1]-exp(-p.xx[3*i]),
				  p.xx[3*i+1]);
	printf("x_error=%g (is %g, should be %g)\n", p.xx[3*i]-tv[i],
						p.xx[3*i], tv[i]);
	}

 printf("There were a total of %ld calls to xdot\n", xdotval);
 free((ADDRESS) p.xx);
 exit(0);
}






BOOL out(double *xo, C double *x, int nx, void *c, int nc, int nout)
{

 if(nout != 3)
	return FALSE;
 xo[0] = x[0];
 xo[1] = x[1] + x[2];
 xo[2] = x[2];
 printf("out: %g %g %g\n", xo[0], xo[1], xo[2]);
 return TRUE;
}



BOOL xdot(double *xd, C double *x, int nx, void *c, int nc)
{
 IMPORT long xdotval;
 BOOL bad = FALSE;

 xd[0] = 1.0;
 xd[1] = 998*x[1] + 1998*x[2];
 xd[2] = -999*x[1] -1999*x[2];
/*
 printf("(%g,%g)\n", xd[0], xd[1]);
*/
 if(x[1]<=0.0 || x[2]<-2.0 || x[2]>2.0 || x[1]>3.0)     {
	printf("xdot:x[1]=%7.3g, x[2]=%7.3g\n", x[1], x[2]);
	bad = TRUE;
	}
 xdotval ++;
 return (xdotval%400 != 40) && !bad;
}










speechresearch/gpklib/bulsto/runge6.h


#ifndef RUNGE6_H
# define RUNGE6_H

# ifndef GPK_STD_H
/* Miscellaneous definitions. Things like C and BOOL. */
#  include <gpk_std.h>
# endif

/* Enum Runge_e tells you what kind of error the differential equation solver
	encountered. */
enum runge_e	{R_NOERR=0, /* It worked ! */
				R_MANYSTEPS, /* Too many steps between output points. */
				R_SMALLSTEP, /* Step is too small for CPU accuracy. */
				R_OUTFAIL, /* Output routine returns FALSE. */
				R_NOSTEP, /* Can't find a step small enough to make
											(*xdot)() return TRUE. */
				R_NOMEM, /* Can't allocate memory. */
				R_BADSTART /* xdot cannot be evaluated at initial value*/
				};

/*
struct runge_s is the result of the equation solver.  It tells you
whether things completed successfully or not, and contains a pointer to
all the values from the ODE at all timesteps (unless a output function
is specified, in which case it returns whatever the output function
produced for all time steps).

	isgood -- integration completed as requested.
	stepcount -- number of output points which have been reached.
				stepcount is less than the requested number if there was
				an error.
	errtype -- see above (enum runge_e).
	xx -- pointer to an array of output data (or x, if nout == 0).
		xx is a long array which contains, sequentially, each component
		of the ODE (or whatever the output function produced) for each
		requested time step.  For example a two component ODE evaluated
		at 3 time steps would be stored as:
		x[0](t=t0) x[1](t=t0) x[0](t=t1) x[1](t=t1) x[0](t=t2) x[1](t=t2)
	t -- time of last good integration step.
*/
struct runge_s {BOOL isgood; int stepcount; int errtype;
				double *xx, t;};
#endif










speechresearch/gpklib/bulsto/doublestore.h



class doublestore	{
	double *p;
	int size;
	doublestore(C doublestore&);
	void operator=(C doublestore&);

	public:
	doublestore() : p(0), size(0)	{}
	double *alloc(int n)
		{if(n>size) {delete[] p; p=new double[size=n];} return p;}
	~doublestore()	{delete[] p;}
	double& operator[](int i)	{return p[i];}
	BOOL operator!() C	{return !p;}
	operator double*() {return p;}
	};












speechresearch/gpklib/bulsto/euler.c


#include <gpk_std.h>
#include "runge6.h"
#include "doublestore.h"


/**\brief Euler step for numerical integration.
The dependent variable y, and its derivitive dydx0
are input at the start. Nvar is the size of y and dydx0.
Htot is the length to be integrated over, and nstep is the number of substeps
to be used.  The output is returned in yout which need not be a distinct
array from y; if it is distinct, however, then y and dydx0 are
unchanged when the function returns.
*/
int euler(C double *y, C double *dydx0, int nvar, double htot, int nstep,
				double *yout,
				BOOL (*derivs)(double *ydot, C double *y, int ny,
								void *c, int nc),
				void *c, int nc)
{
 C double h = htot/nstep;
 int n;
 int i;
 static doublestore ym;

 ym.alloc(nvar);
 if(!ym)
	return R_NOMEM;

 for(i=0;i<nvar;i++)
	yout[i] = y[i] + h*dydx0[i];
 for(n=1;n<nstep;n++) {
	if(! (*derivs)(ym, yout, nvar, c, nc)) {
		return R_NOSTEP;
		}
	for(i=0;i<nvar;i++)
		yout[i] += h*ym[i];
	}
 return R_NOERR;
}










speechresearch/gpklib/bulsto/makefile



OS=__$(shell uname)
BUILD=..

include $(BUILD)/make.inc

LIB_INC=-I$(BUILD)/gpklib -I$(BUILD)
CC=$(CCLIB)

.PRECIOUS: $(BUILD)/libgpk.a


OBJS= bsstep.o euler.o rzextr.o euler.o rzextr.o
HDRS= runge6.h bulsto.h

HEADERS=${HDRS:%=$(INC)/gpklib/%}
LHDRS=${HDRS:%=$(BUILD)/gpklib/%}


.PHONY: all
.PHONY: always

all: $(BUILD)/libgpk.a $(LHDRS)

$(BUILD)/libgpk.a: always $(BUILD)/libgpk.a( $(OBJS) )

install: $(HEADERS)


$(INC)/gpklib/% : %
	$(INSTALL) $* $(INC)/gpklib/$* -m 0444

$(BUILD)/gpklib/% : %
	$(INSTALL) $* $(BUILD)/gpklib/$* -m 0444

clean:
	rm -f *.o *.a *.so


$(OBJS) : $(LHDRS)
image.o: $(BUILD)/gpklib.h $(BUILD)/gpklib/ieee754.h
image.o: $(BUILD)/gpk_std.h $(BUILD)/gpklib/NaN.h $(BUILD)/gpklib/innerloop4.h


bs_rev_t : bs_rev_t.o  $(MYLIB).a
	$(LD) -o bs_rev_t bs_rev_t.o $(MYLIB).a -lm
rungetest : rungetest.o  $(MYLIB).a
	$(LD) -o rungetest rungetest.o $(MYLIB).a -lm
rungetest.o : rungetest.c
	$(CC) -DBULSTO $*.c
extrtest : extrtest.o  $(MYLIB).a
	$(LD) -o extrtest extrtest.o $(MYLIB).a -lm
bstest : bstest.o  $(MYLIB).a
	 (LD) -o bstest bstest.o $(MYLIB).a -lm

euler.c rzextr.c : doublestore.h










speechresearch/gpklib/bulsto/bulsto.h


#ifndef BULSTO_H
# define BULSTO_H
# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif

# ifndef RUNGE6_H
	/* Stuff that the Bulrich-Storer and Runge-Kutta methods have in common. */
#  include "runge6.h"
# endif

/* The xdot-function is the ODE itself.  It calculates the derivitives
   as a function of x, and places them in the array deriv.
   Deriv and x are vectors of length nx.
   The xdot-function should return TRUE if the x value is anything like
   reasonable, and FALSE if the derivitives cannot be calculated for
   the given x.  The bulsto() solver will reduce the step size in an
   attempt to make xdot-function() return TRUE, on the assumption that
   things have gone unstable, and a smaller step size will result in the ODE
   staying within reasonable bounds.
	C and nc are arbitrary -- they are passed into the xdot-function as a
	convenience; the solver routines do not use them or modify them in any
	way.  They are useful for passing data or parameters in to the calculation
	of the derivitives. */
typedef BOOL (*xdot_fcn)(double *deriv, C double *x, int nx, void *c, int nc);

/* The output function is optional.  If it is not supplied, bulsto() will
   merely copy out all components of the ODE to the output array.
   The output function is useful if you only wish to copy out a few
   components of the vector (perhaps to save space), or if you wish
   to return e.g. a sum of all the components.

   The function puts whatever it wants into xout.  It *must* put nout
   elements into nout.  There are nx components of the ODE available in x.
   C and nc, are as before, arbitrary things that this output function
   can use or ignore as it sees fit.

   If the output function returns FALSE, it will terminate bulsto() and cause
   an error to be reported. */

typedef BOOL (*out_fcn)(double *xout, C double *x, int nx, void *c, int nc,
							int nout);

/* Bulsto is the differential equation solver itself.  You pass it
initial conditions (in x), a equation (xdot), and times at which you
wish the ODE to be avaluated at, and let it run.  Struct runge_s is defined
in runge6.h.

	x -- a vector of the initial values of the ODE.  There are nx values.
	nx -- number of components of the ODE.
	c -- an arbitrary pointer which is passed into the the derivitive function
		(xdot) and the output function (out).  It isn't used or touched;
		those two function can use it for whatever they like.
	nc -- an arbitrary integer, passed like c, for use bu xdot and out.
	tvals -- time values at which the results equation will be remembered.
			Tvals does not set the stepsize (except as an upper limit);
			stepsize control is automatic.  Tvals should just be those values
			at which you want the data.
	ntv -- how many tvals are there?
	eps -- fractional error allowed for the output values (not fractional
			error per step).
	limit -- A typical magnitude of the solution.  The actual error limit is
			eps*(fabs(x[i])+fabs(limits[i])), so you can have either errors
			proportional to x (by setting limits=0) or errors independent of
			x (by making limits large).
	out -- either zero or a function that will copy out (and perhaps process)
			the components of the differential equation.  If zero, every
			component will be remembered, leading to an output array (in
			the runge_s structure) of size nx*ntv.
	nout -- how many values the output function should remember.  The output
			array will have nout*ntv values in it.
*/

struct runge_s
bulsto(double *x, void *c, int nx, int nc,
		xdot_fcn xdot,
		double eps, C double *tvals, int ntv,
		out_fcn out,
		int nout, C double *limit);

/* The functions below are internal to the bulsto() package. */

double iratio(double step, int ln_n, double *space, int nuse);

int euler(C double *y, C double *dydx0, int nvar, double htot,
					int nstep, double *yout,
					xdot_fcn derivs,
					void *c,int nc);

struct bsresult bsstep(double *y,double *dydx0,int nv,double h,
								double eps,double C *yscal,
								xdot_fcn derivs,
								void *c,int nc);

BOOL rzextr(int iest,double C *x,double C *yest,double *yzero,
						double *yerror,int nv,int nuse,double * *d);


#endif










speechresearch/gpklib/matrix2/dad.c


#include "matrix.h"


Darrayimplement(double)










speechresearch/gpklib/make.SunOSgcc.inc





BASE=/tmp/local
MYLIBI=$(BASE)/lib/libgpk
INC=$(BASE)/include
AR=ar
CFLAGS= -D__USE_GNU -Wall -g -x c++ -g3 -Wshadow -Wpointer-arith -Wcast-align -Wcast-qual -Wwrite-strings -O3
CFLAG_LIB = -fpic -shared
LIBS=-lsunmath -libmieee -lm
LDSHARE=g++ -G
INCLUDES=-I$(INC) -I$(INC)/gpklib -I/opt/SUNWspro/SC4.2/include/cc
COMPILER=g++
# CC=g++ -D$(OS) $(INCLUDES) -fpic -shared
CC=$(COMPILER) -D$(OS) $(INCLUDES)
# CCLIB=$(COMPILER) -D$(OS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
CCLIB=$(COMPILER) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
LD = g++
LPATH=










speechresearch/gpklib/round.c


#include "gpklib.h"
#include <stdio.h>
#include <assert.h>
#include <limits.h>
#include <float.h>
#if LIBC_H_EXISTS
# include <libc.h>
#else
# include <stdlib.h>
#endif
#include "gpkNaN.h"
#include <math.h>

#include "gpkieee754.h"

# define FINITE	finite
# define ISNAN	isnan
# define FABS	fabs

#if 0

PLAIN_C int round(double x)
{
 int tmp = x>0 ? (int)(x+0.5) : -(int)(0.5-DBL_EPSILON-x);
 if(x-0.5>INT_MAX || x+0.5<INT_MIN)	{
	fflush(stdout);
	fprintf(stderr, "Round: domain error on %g\n", x);
	abort();
	return INT_NAN;
	}
 return tmp;
}
#endif

#ifdef __cplusplus


signed char roundC(float x)
{
 if(!FINITE(x))	{
	if(ISNAN(x))
		return SCHAR_NAN;
	return x>0 ? SCHAR_Max : SCHAR_Min;
	}

 const static float max = SCHAR_Max - (float)0.5;
 const static float min = SCHAR_Min + (float)0.5;
 signed char tmp;
 if(x >= max)
	tmp = SCHAR_Max;
 else if(x <= min)
	tmp = SCHAR_Min;
 else
 	tmp = x>0 ? (signed char)(x+(float)0.5) : -(signed char)((float)0.5-FLT_EPSILON-x);

 return tmp;
}


unsigned char roundU(float x)
{
 if(!FINITE(x))	{
	if(ISNAN(x))
		return UCHAR_NAN;
	return x>0 ? UCHAR_Max : UCHAR_Min;
	}

 const static float max = UCHAR_Max - (float)0.5;
 const static float min = UCHAR_Min + (float)0.5;
 unsigned char tmp;
 if(x >= max)
	tmp = UCHAR_Max;
 else if(x <= min)
	tmp = UCHAR_Min;
 else
 	tmp = (unsigned char)(x+(float)0.5);

 return tmp;
}




signed char roundC(double x)
{
 if(!finite(x))	{
	if(isnan(x))
		return SCHAR_NAN;
	return x>0 ? SCHAR_Max : SCHAR_Min;
	}

 const static double max = SCHAR_Max - 0.5;
 const static double min = SCHAR_Min + 0.5;
 signed char tmp;
 if(x >= max)
	tmp = SCHAR_Max;
 else if(x <= min)
	tmp = SCHAR_Min;
 else
 	tmp = x>0 ? (signed char)(x+0.5) : -(signed char)(0.5-DBL_EPSILON-x);

 return tmp;
}



unsigned char roundU(double x)
{
 if(!finite(x))	{
	if(isnan(x))
		return UCHAR_NAN;
	return x>0 ? UCHAR_Max : UCHAR_Min;
	}

 const static double max = UCHAR_Max - 0.5;
 const static double min = UCHAR_Min + 0.5;
 unsigned char tmp;
 if(x >= max)
	tmp = UCHAR_Max;
 else if(x <= min)
	tmp = UCHAR_Min;
 else
 	tmp = (unsigned char)(x+0.5);

 return tmp;
}





short roundS(float x)
{
 if(!FINITE(x))	{
	if(ISNAN(x))
		return SHRT_NAN;
	return x>0 ? SHRT_Max : SHRT_Min;
	}

 const static float max = SHRT_Max - 0.5;
 const static float min = SHRT_Min + 0.5;
 short tmp;
 if(x >= max)
	tmp = SHRT_Max;
 else if(x <= min)
	tmp = SHRT_Min;
 else
 	tmp = x>0 ? (int)(x+(float)0.5) : -(int)((float)0.5-FLT_EPSILON-x);

 return tmp;
}




long roundL(float x)
{
 if(!FINITE(x))	{
	if(ISNAN(x))
		return LONG_NAN;
	return x>0 ? LONG_Max : LONG_Min;
	}

 long tmp;
 if(x+(float)0.5 >= LONG_Max)
	tmp = LONG_Max;
 if(x-(float)0.5 <= LONG_Min)
	tmp = LONG_Min;
 else
	tmp = x>0 ? (long)(x+(float)0.5) : -(long)((float)0.5-FLT_EPSILON-x);

 return tmp;
}




int roundI(float x)
{
 if(!FINITE(x))	{
	if(ISNAN(x))
		return INT_NAN;
	return x>0 ? INT_Max : INT_Min;
	}

 int tmp;
 if(x+(float)0.5 >= INT_Max)
	tmp = INT_Max;
 if(x-(float)0.5 <= INT_Min)
	tmp = INT_Min;
 else
	tmp = x>0 ? (int)(x+(float)0.5) : -(int)((float)0.5-FLT_EPSILON-x);

 return tmp;
}




short roundS(double x)
{
 if(!finite(x))	{
	if(isnan(x))
		return SHRT_NAN;
	return x>0 ? SHRT_Max : SHRT_Min;
	}

 const static double max = SHRT_Max - 0.5;
 const static double min = SHRT_Min + 0.5;
 short tmp;
 if(x >= max)
	tmp = SHRT_Max;
 else if(x <= min)
	tmp = SHRT_Min;
 else
 	tmp = x>0 ? (int)(x+(double)0.5) : -(int)((double)0.5-DBL_EPSILON-x);

 return tmp;
}




long roundL(double x)
{
 if(!finite(x))	{
	if(isnan(x))
		return LONG_NAN;
	return x>0 ? LONG_Max : LONG_Min;
	}

 long tmp;
 if(x+(double)0.5 >= LONG_Max)
	tmp = LONG_Max;
 if(x-(double)0.5 <= LONG_Min)
	tmp = LONG_Min;
 else
	tmp = x>0 ? (long)(x+(double)0.5) : -(long)((double)0.5-DBL_EPSILON-x);

 return tmp;
}




int roundI(double x)
{
 if(!finite(x))	{
	if(isnan(x))
		return INT_NAN;
	return x>0 ? INT_Max : INT_Min;
	}

 int tmp;
 if(x+(double)0.5 >= INT_Max)
	tmp = INT_Max;
 if(x-(double)0.5 <= INT_Min)
	tmp = INT_Min;
 else
	tmp = x>0 ? (int)(x+(double)0.5) : -(int)((double)0.5-DBL_EPSILON-x);

 return tmp;
}

#endif










speechresearch/gpklib/dict.h


#define DICT_BITS	3
#define DICT_BUCKETS	(1<<DICT_BITS)

struct dict_bucket {
	char *k, *v, *c;
	};

struct dict {
	struct dict *d[DICT_BUCKETS];
	struct dict_bucket b[DICT_BUCKETS];
	struct dict *up;
	int n_inclusive;
};


struct dict *dict_constr();

void dict_destr(struct dict *d);

long dict_hash(const char *k);

const char *dict_getv(const struct dict *d, const char *k, const char *dfl);
const struct dict_bucket *dict_getb(const struct dict *d, const char *k);

void dict_remove(struct dict *d, const char *key);

const char *dict_indexv(const struct dict *d, int i, const char *dfl);
const struct dict_bucket *dict_indexb(const struct dict *d, int i);

void dict_add(struct dict *d, const char *k, const char *v, const char *c);

struct dict *dict_copy(const struct dict *d);










speechresearch/gpklib/amoeba_fix.c


#include <gpk_std.h>
#include <stdio.h>
#include <assert.h>
#include "mylib.h"
#include <math.h>
#include <numerics.h>
#ifdef __SunOS5
# include <sunmath.h>
#endif


struct cc_s	{
	void *c;
	int n, nn;
	int *map, *imap;
	C double *prm;
	double *p;
	double (*funk)(C double *p, int n, void *c, int nc);
	};

LOCAL double ff(C double *p, int n, void *cc, int nc)
{
 int i;
 struct cc_s *ccc = (struct cc_s *)cc;
 assert(ccc->n >= n);
 for(i=0;i<ccc->n;i++)	{
	if(ccc->map[i] == -1)
		ccc->p[i] = ccc->prm[i];
	else ccc->p[i] = p[ccc->map[i]];
	}
 return (*ccc->funk)(ccc->p, ccc->n, ccc->c, nc);
}

LOCAL double **amoeba_fix(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc,
				double T0, double Tfac,
				double **(meeb)(double **, int, double,
								double (*)(C double *, int, void*, int),
								int, void*, int),
				double **(meebA)(double **, int, double,
								double (*)(C double *, int, void*, int),
								int, void*, int, double, double)
				)
{
 int *map = new int [n+1];
 int *imap = new int[n+1];
 double *prm = new double [n];
 int i, nn;
 for(nn=0,i=0;i<n;i++)	{
	int j;
	BOOL isfree = FALSE;
	for(j=1;j<=n;j++)
		isfree += (p[j][i] != p[0][i]);
	if(isfree)
		{ prm[i] = signaling_nan(0); map[i] = nn; imap[nn] = i; nn++;}
	else	{ prm[i] = p[0][i]; map[i] = -1; imap[nn] = -1;}
	}
 map[nn] = n;
 imap[n] = nn;

 double **pp = double2alloc(nn+1, nn);
 assert(pp);
 for(i=0;i<nn;i++)	{
	assert(imap[i] >= 0);
	int j;
	for(j=0;j<=nn;j++)
		pp[imap[j]][i] = p[imap[j]][imap[i]];
	}
 struct cc_s cc;
 cc.c = c; cc.map = map; cc.imap = imap; cc.prm = prm;
 cc.nn = nn; cc.funk = funk; cc.n = n;
 cc.p = new double [n];	/* Just temp storage space to avoid excess mallocs */
 assert(cc.p);

 double **tmp = 0;
 if(meeb)
 	tmp = (*meeb)(pp, nn, ftol, ff, itmax, &cc, nc);
 else if(meebA)
 	tmp = (*meebA)(pp, nn, ftol, ff, itmax, &cc, nc, T0, Tfac);
 delete [] cc.p;
 /* Put parameters back in the array from whence they came. */
 for(i=0;i<nn;i++)	{
	int j;
	for(j=0;j<=nn;j++)
		p[map[j]][i] = pp[map[j]][i];
	}
 delete [] prm;
 delete [] map;
 delete [] imap;
 double2free(pp);
 return p;
}

double **amoeba_dirset(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc)
{
 return amoeba_fix(p, n, ftol, funk, itmax, c, nc,
						0.0, 0.0,
						amoeba_dirset_allfree, 0);
}

double **amoeba(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc)
{
 return amoeba_fix(p, n, ftol, funk, itmax, c, nc,
							0.0, 0.0,
							amoeba_allfree, 0);
}

double **amoeba_anneal(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac)
{
 return amoeba_fix(p, n, ftol, funk, itmax, c, nc,
							T0, Tfac,
							0,
							amoeba_anneal_allfree);
}










speechresearch/gpklib/split.c


#include "gpk_std.h"
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include "gpklib.h"
#include <string.h>

 /*VARARGS*/
int csplitcount(char **p)  /* like strlen, but counts pointer sized things. */
{
 char **q, **p0=p;
 assert(p);

 for(q=p0;*q;q++)
	;
 return q-p0;
}




char **csplit(char *s, C char *c)
{
 unsigned ccount;
 C char *q, *pe;
 char *p;
 char **r;
 unsigned i;
 TBOOL isc[256];

 if(!s)	return (char **)0;

 /* Set up a table of separator characters: */
 memset(isc, 0, sizeof(isc));
 for(q=c; *q; q++)
 	isc[(unsigned)(*q)] = 1;

 /* Figure out how much space to allocate for the return value,
 and replace separator characters with nulls. */
 for(ccount=0,p=s; *p; p++)
	if(isc[(unsigned)(*p)])	{
		*p = '\0';
		ccount++;
		}
 ccount++;	/* for the original terminating null */
 pe = p;
 r = (char **)malloc((unsigned)sizeof(char *) * (ccount+1));
 if(!r)	return 0;

 p=s; i=0;
 if(*p)	r[i++] = p;
 p++;
 for(;p<pe;p++)
	if(*(p-1)=='\0' && *p)
		r[i++] = p;
 r[i++] = (char *)NULL;
 assert(i <= ccount+1);
 return r;
}



#ifdef TEST
main(argc, argv)
 int argc;
 char **argv;
{
 char **csplit(), *i, **j;

 j = csplit(argv[1], '/');
 while(*j)
	printf("%s%c", *(j++), '+');
 printf("\n");
 exit(0);
}
#endif










speechresearch/gpklib/innerloop2.h


#define INNERLOOP(j, s, n, x)	{	\
			const int np_ = (n);	\
			int j = (s);		\
			while(j+2 <= np_)	{	\
				{ x; } j++;	\
				{ x; } j++;	\
				}		\
			if(j < np_)	{	\
				x;		\
				}		\
			}











speechresearch/gpklib/assert.c


#include "assert.h"
#include <signal.h>

GLOBAL assert_c assert_foo("GLOBAL", 0, "");
BOOL assert_c::desperate = FALSE;
C char * assert_c::MARK = "MARK:";
C char * assert_c::EXIT = "EXIT:";
assert_c *assert_c::top = 0;
assert_c *assert_c::bot = 0;

LOCAL void
sighandler(int n)
{
 cerr << "SIGNAL " << n << " CAUGHT." << endl;
 assert_c::trace();
 abort();
}


assert_c::assert_c(C char *f, int line, C char *funct)
	: filename(f), functname(funct)
{
 if(!top)	{
	top=this;
	signal(SIGINT, sighandler);
	signal(SIGFPE, sighandler);
	}
 if(!bot)	bot=this;
 linenum = line;
 top->next = this;
 back = top;
 next = this;
 top = this;
 dcheck("ENTER:");
}

int assert_c::trace()
{
 IMPORT assert_c assert_foo;
 BOOL go = FALSE;
 Cassert_c *p = bot;
 if(!p || !p->next)
	cerr << "ASSERT TRACE: beginning of stack corrupted" << endl;
 do	{
	if(p->next!=p && p->next->back!=p)
		cerr << "ASSERT TRACE: stack corrupted" << endl;
	cerr << p->filename << ':' << p->functname << ':' << p->linenum << endl;
	go = p->next!=p;
	p = p->next;
	}	while(go);
 return 0;
}

void assert_c::dcheck(C char * s) C
{
 if(desperate)	{
		cerr << s << filename << ':' << functname << ':' << linenum << endl;
	}
}










speechresearch/gpklib/stmutil.c


#ifdef _NDP_
# include "util_ndp.c"
#endif
#if defined(GNUDOS)
# include "util_gnu.c"
#endif
#if defined(I86) && !defined(GNUDOS) && !defined(NDP)
# include "util_msc.c"
#endif
#if defined(unix)
# include "util_alliant.c"
#endif










speechresearch/gpklib/gsvd.c


#include <math.h>
#include <limits.h>
#include <mylib.h>
#include <stdio.h>
#include <assert.h>

struct svdcmp_t { double *w; double **v;
		svdcmp_t(double *w_, double **v_): w(w_), v(v_) {}
		svdcmp_t(): w(0), v(0) {}
		};



inline double fmax(double a, double b)
{
 return a>b ? a : b;
}


inline int imin(int a, int b)
{
 return a<b ? a : b;
}


svdcmp_t svdcmp(double **a)
{
	C double R_TINY = sqrt(DBL_MIN);

	C int n = double2size(a).cols;
	if(n == 0)
		return svdcmp_t(0, 0);
	C int m = double2size(a).rows;
	if(m == 0)
		return svdcmp_t(0, 0);
	// Normally, m>n.  If m<n, then you guarentee that there is a nullspace of v,
	// and guarentee that n-m elements if w will be (near) zero.
	// Svd makes a into a matrix where the columns are orthogonal.

	double *w = double1alloc(n);
	double **v = double2alloc(n, n);
	assert(w && v);

	double *rv1 = double1alloc(n);
	assert(rv1);
	double g = 0.0, scale = 0.0, anorm = 0.0;
	int i;
	for (i=0; i<n; i++) {
		C int l = i+1;
		rv1[i] = scale*g;
		g = scale = 0.0;
		if (i < m) {
			int k;
			for (k=i; k<m; k++)
				scale += fabs(a[k][i]);
			if (scale > R_TINY) {
				double s = 0.0;
				for (k=i; k<m; k++) {
					a[k][i] /= scale;
					s += a[k][i]*a[k][i];
				}
				C double f = a[i][i];
				g = -copysign(sqrt(s), f);
				C double h = f*g - s;
				if(fabs(h) > R_TINY) {
					a[i][i] = f-g;
					int j;
					for (j=l; j<n; j++) {
						double ss = 0.0;
						int kk;
						for (kk=i; kk<m; kk++)
							ss += a[kk][i]*a[kk][j];
						C double ff = ss/h;
						for (kk=i; kk<m; kk++)
							a[kk][j] += ff*a[kk][i];
					}
				}
				for (k=i; k<m; k++)
					a[k][i] *= scale;	/* here */
			}
		}
		w[i] = scale * g;
		(g, scale) = (0.0, 0.0);
		if (i < m && i != n-1) {
			int k;
			for (k=l; k<n; k++)
				scale += fabs(a[i][k]);
			if (scale > R_TINY) {
				double s = 0.0;
				for (k=l; k<n; k++) {
					a[i][k] /= scale;
					s += a[i][k]*a[i][k];
				}
				C double f = a[i][l];
				g = -copysign(sqrt(s), f);
				C double h = f*g - s;
				if(fabs(h) > R_TINY)	{
					a[i][l] = f-g;
					for (k=l; k<n; k++)
						rv1[k] = a[i][k]/h;
					int j;
					for (j=l; j<m; j++) {
						double ss = 0.0;
						for (k=l; k<n; k++)
							ss += a[j][k]*a[i][k];
						for (k=l; k<n; k++)
							a[j][k] += ss*rv1[k];
					}
				}
				for (k=l; k<n; k++)
					a[i][k] *= scale;
			}
		}
		anorm = fmax(anorm, fabs(w[i])+fabs(rv1[i]));
	}

	int l = n;
	for (i=n-1; i>=0; i--) {
		if (i < n-1) {
			if (fabs(g) > R_TINY) {
				int j;
				for (j=l; j<n; j++)
					v[j][i] = (a[i][j]/a[i][l])/g;
				for (j=l; j<n; j++) {
					double s = 0.0;
					int k;
					for (k=l; k<n; k++)
						s += a[i][k]*v[k][j];
					for (k=l; k<n; k++)
						v[k][j] += s*v[k][i];
				}
			}
			int j;
			for (j=l; j<n; j++)	{
				v[j][i] = 0.0;
				v[i][j] = 0.0;
				}
		}
		v[i][i] = 1.0;
		g = rv1[i];
		l = i;
	}

	for (i=imin(m,n)-1; i>=0; i--) {
		l = i+1;
		int j;
		for (j=l; j<n; j++)
			a[i][j] = 0.0;
		if (fabs(w[i]) > R_TINY && fabs(a[i][i]) > R_TINY) {
			C double gg = 1.0/w[i];
			for (j=l; j<n; j++) {
				double s = 0.0;
				int k;
				for (k=l; k<m; k++)
					s += a[k][i]*a[k][j];
				C double f = (s/a[i][i])*gg;
				for (k=i; k<m; k++)
					a[k][j] += f*a[k][i];
			}
			for (j=i; j<m; j++)
				a[j][i] *= gg;
		} else for (j=i; j<m; j++)
				a[j][i] = 0.0;
		a[i][i] += 1.0;
	}

	int k;
	for (k=n-1; k>=0; k--) {
		int its;
		for (its=0; its<30; its++) {
			int flag = 1;
			int nm = -1;
			for (l=k; l>=0; l--) {
				nm = l-1;
				if (fabs(rv1[l])+anorm == anorm) {
					flag = 0;
					break;
				}
				if (fabs(w[nm])+anorm == anorm)
					break;
			}
			if (flag) {
				double c = 0.0, s = 1.0;
				for (i=l; i<=k; i++) {
					C double f = s*rv1[i];
					rv1[i] = c*rv1[i];
					if (fabs(f)+anorm == anorm)
						break;
					g = w[i];
					C double h = hypot(f, g);
					w[i] = h;
					if(fabs(h) > R_TINY)
						(c, s) = (g/h, -f/h);
					else	(c, s) = (1.0, 0.0);
					int j;
					for (j=0; j<m; j++) {
						C double y = a[j][nm];
						C double z = a[j][i];
						a[j][nm] = y*c+z*s;
						a[j][i] = z*c-y*s;
					}
				}
			}
			C double z = w[k];
			if (l == k) {
				if (z < 0.0) {
					w[k] = -z;
					int j;
					for (j=0; j<n; j++)
						v[j][k] = -v[j][k];
				}
				break;
			}
			if (its == 30)	{
				fprintf(stderr, "ERR: no convergence in 30 svdcmp iterations");
				return svdcmp_t();
				}
			C double x = w[l];
			nm = k-1;
			C double y = w[nm];
			g = rv1[nm];
			C double hh = rv1[k];
			C double ff = ((y-z)*(y+z)+(g-hh)*(g+hh)) / (2.0*hh*y);
			g = hypot(ff, 1.0);
			C double f = ((x-z)*(x+z) + hh*((y/(ff+copysign(g, ff)))-hh)) / x;
			double c = 1.0, s = 1.0;
			int j;
			for (j=l; j<=nm; j++) {
				i = j+1;
				C double yi = w[i];
				C double h = s * rv1[i];
				g = c * rv1[i];
				C double zz = hypot(f, h);
				rv1[j] = zz;
				if(zz > R_TINY)
					(c, s) = (f/zz, h/zz);
				else	(c, s) = (1.0, 0.0);
				f = x*c+g*s;
				g = g*c-x*s;
				h = yi*s;
				yi *= c;
				for (jj:=0; jj<n; jj++) {
					xj := v[jj][j];
					zj := v[jj][i];
					v[jj][j] = xj*c + zj*s;
					v[jj][i] = zj*c - xj*s;
				}
				z2 := hypot(f,h);
				w[j] = z2;
				if (z2 > R_TINY) {
					c = f/z2;
					s = h/z2;
				}
				f = c*g + s*yi;
				x = c*yi - s*g;
				for (jj=0; jj<m; jj++) {
					yj := a[jj][j];
					zj := a[jj][i];
					a[jj][j] = yj*c + zj*s;
					a[jj][i] = zj*c - yj*s;
				}
			}
			rv1[l] = 0.0;
			rv1[k] = f;
			w[k] = x;
		}
	}
 return (w, v);
}





int imin(int i, int j)
{
 if(i < j)
	return i;
 return j;
}





double ** recompose(double **u, C double *w: array of real, double **v)
{
 C int r = double2size(u).rows;
 C int c = double2size(v).cols;
 C int d = double1size(w);
 assert(d==double2size(u).cols && d==double2size(v).rows);
 double *rv = double2alloc(r, c);
 assert(rv);
 int i;
 for(i=0; i<r; i++)	{
	int j;
	for(j=0; j<c; j++)	{
		double s = 0.0;
		int k;
		for(k=0; k<d; k++)
			s += u[i][k] * w[k] * v[j][k];
		rv[i][j] = s;
		}
	}
 return rv;
}











speechresearch/gpklib/misc/swab.sh


T#include <unistd.h>
Tint main(int argc, char **argv)
T{
T short src, dest;
T src = 1;
T swab((const void *)&src, (void *)&dest, sizeof(src));
T return dest==256 ? 0 : 1;
T}
H
H#include <sys/types.h>
H	extern "C" void swab(const void *src, void *dest, size_t n);
H
C
C#include "gpk_std.h"
C
Cextern "C" void swab(const void *src, void *dest, size_t n)
C{
C const char *s = (const char *)src;
C char *d = (char *)dest;
C const char *e = s + (n - n%2);
C while(s < e) {
C	const char t1 = *(s++);
C	const char t2 = *(s++);
C	*(d++) = t2;
C	*(d++) = t1;
C }
C}
C
ENDEND
fi










speechresearch/gpklib/misc/finite.sh


T#include <math.h>
Tint main(int argc, char **argv)
T{
T if(!finite(1.0))
T        return 1;
T return 0;
T}
H
H extern "C" int finite(double);
H
C
C#include <string.h>
C extern "C" int finite(double x)
C {
C  UNTESTED!
C  const int tmp = 1;
C  int be = ((const char *)tmp)[0] == 1;
C  const char binf[8] = {'\x7f', '\xf8', 0, 0, 0, 0, 0, 0};
C  const char sinf[8] = {0, 0, 0, 0, 0, 0, '\xf0', '\x7f'};
C  return be ? memcmp(&x, binf, 8)==0 : memcmp(&x, sinf, 8)==0;
C }
ENDEND
fi










speechresearch/gpklib/misc/intptr_t.sh


T#include <stdint.h>
Tint main(int argc, char **argv)
T{
T char xc = 'e';
T const char *x = "hello";
T uintptr_t q = 1;
T intptr_t r = 2;
T q = (uintptr_t)x;
T r = (intptr_t)&xc;
T if( (char*)r == &xc && *((char *)r)=='e'
T	&& (const char *)q == x && *((const char *)q)=='h'
T	)
T	return 0;
T return 1;
T}
X
Xcat <<'ENDEND' > misctest.c
X#include <stdio.h>
Xint main()
X{
X const char *x = "hello";
X int zint = 3;
X short zshort = 4;
X long zlong = 5;
X long long zll = 6;
X if(sizeof(x) == sizeof(zint)) {
X	printf("Htypedef int intptr_t;\n");
X	printf("Htypedef unsigned uintptr_t;\n");
X }
X else if(sizeof(x) == sizeof(zshort)) {
X	printf("Htypedef short intptr_t;\n");
X	printf("Htypedef unsigned short uintptr_t;\n");
X }
X else if(sizeof(x) == sizeof(zlong)) {
X	printf("Htypedef long intptr_t;\n");
X	printf("Htypedef unsigned long uintptr_t;\n");
X }
X else if(sizeof(x) == sizeof(zll)) {
X	printf("Htypedef long long intptr_t;\n");
X	printf("Htypedef unsigned long long uintptr_t;\n");
X }
X else return 1;
X return 0;
X}
XENDEND
Xmake misctest 1>&2 && ./misctest










speechresearch/gpklib/misc/isnormal.sh


T#include <math.h>
Tint main(int argc, char **argv)
T{
T if(!isnormal(1.0))
T        return 1;
T if(isnormal(0.0))
T        return 1;
T return 0;
T}
H
H extern "C" int isnormal(double);
H
C
C extern "C" int isnormal(double x)
C {
C#error UNIMPLEMENTED
C }
ENDEND
fi










speechresearch/gpklib/misc/makefile


OS=__$(shell uname)
BUILD=..

include $(BUILD)/make.inc


misctest.o : misctest.c
	$(CC) $(CFLAGS) -c misctest.c

misctest2.o : misctest2.c
	$(CC) $(CFLAGS) -c misctest2.c

misctest : misctest.o
	$(LD) -o misctest misctest.o

misctest2 : misctest2.o
	$(LD) -o misctest2 misctest2.o










speechresearch/gpklib/assert.h


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/
#undef assert
#ifdef NDEBUG
#define assert(x)	((void)0)
#else

#ifdef __cplusplus
extern "C"
#endif
void _GPKassert(const char *, int);

#define assert(x)	((x) ? (void)0 : _GPKassert(__FILE__, __LINE__))

#endif











speechresearch/gpklib/m22/tests/ptrepository/defmap


@tab
testli
testla
testsq
t_encl
t_side
t_v2
@etab
@dec v2 @5 @1 @2 @3 @4 @0
"../v2.h"
@dec fp_class_type @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sys/ieeefp.h>
@dec version @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/math.h>
@dec nline @4 @0
"../nline.h"
@dec tensor222 @4
"../t222.h"
@dec iostream_withassign @5 @1 @2 @3 @4 @0
<iostream.h>
@dec ltransform @3 @4
"../ltrans.h"
@dec m22 @2 @3 @4
"../m22.h"
@dec convert_external_type_t @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sunmath.h>
@dec exception @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/math.h>
@dec nparallelogram @4
"../nbox.h"
@dec parallelogram @3 @4
"../box.h"
@dec convert_external_t @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sunmath.h>
@dec transform @3 @4
"../trans.h"
@dec fp_exception_type @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sys/ieeefp.h>
@dec line @4 @1 @3 @0
"../line.h"
@dec ostream @5 @1 @2 @3 @4 @0
<iostream.h>
@dec fp_precision_type @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sys/ieeefp.h>
@dec vector2 @5 @1 @2 @3 @4 @0
"../v2.h"
@dec doublet @5 @1 @2 @3 @4 @0
<doublet.h>
@dec geo_shape @3 @4
"../box.h"
@dec convert_external_arch_t @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sunmath.h>
@dec box @3 @4
"../box.h"
@dec istream @5 @1 @2 @3 @4 @0
<iostream.h>
@dec decimal_mode @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/floatingpoint.h>
@dec vector_space @5 @1 @2 @3 @4 @0
"../v2.h"
@dec convert_external_rounding_t @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sunmath.h>
@dec _h_val @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/math.h>
@dec ostream_withassign @5 @1 @2 @3 @4 @0
<iostream.h>
@dec _iobuf @5 @1 @2 @3 @4 @0
<stdio.h>
@dec decimal_string_form @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/floatingpoint.h>
@dec Iostream_init @5 @1 @2 @3 @4 @0
<iostream.h>
@dec line_intersection @0
"../line_int.h"
@dec istream_withassign @5 @1 @2 @3 @4 @0
<iostream.h>
@dec matrix22 @2 @3 @4
"../m22.h"
@dec nltransform @4
"../nltrans.h"
@dec __ml @5 @1 @2 @3 @4 @0
<doublet.h>
@dec decimal_form @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/floatingpoint.h>
@dec iostream @5 @1 @2 @3 @4 @0
<iostream.h>
@dec decimal_record @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/floatingpoint.h>
@dec fp_direction_type @5 @1 @2 @3 @4 @0
</server/usr/lang/SC2.0.1/include/cc_413/sys/ieeefp.h>
@dec ios @5 @1 @2 @3 @4 @0
<iostream.h>
@dec __pl @5 @1 @2 @3 @4 @0
<doublet.h>
@dec streambuf @5 @1 @2 @3 @4 @0
<iostream.h>










speechresearch/gpklib/m22/tests/testnb.c


#include <gpk_std.h>
#include <stdio.h>
#include "../nbox.h"
#include <math.h>

#undef GR

#ifdef GR
#include <graphics.h>
#define G	if(1)
#define T	if(0)
#else
#define G	if(0)
#define T	if(1)
#endif

#ifdef GR
int scale(double x)
{
 return (int)(x*100+200);
}

void drawline(C vector2& a, C vector2& b, int cell, GrRegion *p)
{
 C int maxy = p->MaxY();
 p->Line(scale(a(0)), maxy-scale(a(1)), scale(b(0)), maxy-scale(b(1)), cell);
}

void axes(GrRegion *p)
{
 drawline(vector2(-1,0), vector2(1,0), GrWhite(), p);
 drawline(vector2(0, -1), vector2(0, 1), GrWhite(), p);
}

void draw(C nparallelogram& p, GrRegion *rg)
{
 static int r=128, g=12, b=55;
 C int cell = GrAllocColor(r, g, b);
 r = (2*r+17+g)%256;
 g = (3*g+19+b)%256;
 b = (5*b+23+r)%256;

 int side;
 for(side=0;side<4;side++)	{
	C nline ss = p.s(side);
	double dist;
	drawline(p.c(side), p.c(side+1), cell, rg);
	for(dist=0.0;dist<0.90001;dist+=0.10)
 		drawline(ss(dist), ss(dist+0.10), cell, rg);
 	}
 getkey();
}

#endif

main()
{
#ifdef GR
 GrSetMode(GR_default_graphics);
 GrRegion *one = GrScreenRegion()->SubRegion(0, 0, 400, 400);
 GrRegion *two = GrScreenRegion()->SubRegion(400, 0, 400, 400);
 axes(one);
 axes(two);
#endif
 box a = box::unitbox + vector2(2,2);
 nltransform i = nltransform::identity(vector2(0,0));
 nparallelogram b(i, a);
 box c = b.insidebox();
 box d = c-vector2(2,2);
 T printf("ib:%g %g %g %g\n", d.c00()(0), d.c00()(1), d.c11()(0), d.c11()(1));

 {
 T printf("#\n");
 C nltransform lt(tensor222(), matrix22::rotation(M_PI*0.51), vector2(0.5,0.5),
 					vector2(0.5, 0.5));
 C nparallelogram x(lt, box::unitbox);
#ifdef GR
 G draw(x, one);
 G draw(box::unitbox, two);
#endif
 T printf("%g %g  %g %g  %g %g  %g %g\n", x.c00()(0), x.c00()(1),
			x.c01()(0), x.c01()(1), x.c10()(0), x.c10()(1),
 			x.c11()(0), x.c11()(1));
 box y = x.insidebox();
 T printf("ib:%g %g %g %g\n", y.c00()(0), y.c00()(1), y.c11()(0), y.c11()(1));
 C nparallelogram back(inverse(lt), y);
 T printf("bk:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			back.c00()(0), back.c00()(1),
			back.c01()(0), back.c01()(1), back.c10()(0), back.c10()(1),
 			back.c11()(0), back.c11()(1));
 C nparallelogram ub = inverse(lt)*x;
#ifdef GR
 G draw(y, one);
 G draw(back, two);
 G draw(ub, two);
#endif
 T printf("ub:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			ub.c00()(0), ub.c00()(1),
			ub.c01()(0), ub.c01()(1), ub.c10()(0), ub.c10()(1),
 			ub.c11()(0), ub.c11()(1));
}

 G getkey();
 {
 T printf("#\n");
 C nltransform lt(tensor222(0.3, 0.1, -0.3, -0.12, 0.24, -0.06, -0.1, 0.2),
 					matrix22::rotation(M_PI/8), vector2(-0.7, -0.3),
 					vector2(0.5,0.5));
 C nparallelogram x(lt, box::unitbox);
#ifdef GR
 G draw(x, one);
 G draw(box::unitbox, two);
#endif
 T printf("%g %g  %g %g  %g %g  %g %g\n", x.c00()(0), x.c00()(1),
			x.c01()(0), x.c01()(1), x.c10()(0), x.c10()(1),
 			x.c11()(0), x.c11()(1));
 C box y = x.insidebox();
 T printf("ib:%g %g %g %g\n", y.c00()(0), y.c00()(1), y.c11()(0), y.c11()(1));
 C nparallelogram back(inverse(lt), y);
 T printf("bk:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			back.c00()(0), back.c00()(1),
			back.c01()(0), back.c01()(1), back.c10()(0), back.c10()(1),
 			back.c11()(0), back.c11()(1));
 C nparallelogram ub = inverse(lt)*x;
#ifdef GR
 G draw(y, one);
 G draw(back, two);
 G draw(ub, two);
#endif
 T printf("ub:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			ub.c00()(0), ub.c00()(1),
			ub.c01()(0), ub.c01()(1), ub.c10()(0), ub.c10()(1),
 			ub.c11()(0), ub.c11()(1));
}
#ifdef GR
 G getkey();
 G GrSetMode(GR_default_text);
#endif
}










speechresearch/gpklib/m22/tests/iitest.c


#include <gpk_std.h>
#include "../nbox.h"
#include <stdio.h>
#include <assert.h>

main()
{
 C vector_space A("A");
 C vector_space B("B");
 C vector_space unit("unit");

 C box A_area(1.0, 2.0, 3.0, 5.0, &A);
 C nltransform BtoA(vector2(0,0,&B), A_area.center(),
						matrix22(1.1, 0.1, -0.21, 0.95),
						tensor222(.01, .02, -.01, -.02, -.03, .01, .01, 0));

 C box B_area = inverse_image(A_area, BtoA);

 C ltransform unit_to_B(box::unitbox, B_area);
 double x;
 for(x=1e-5;x<1.0;x+=0.01*(1-2e-5))	{
	double y;
	for(y=1e-5;y<1.0;y+=0.01*(1-2e-5))	{
		C vector2 xy(x, y);
		assert(box::unitbox.encloses(xy));
		C vector2 Bxy(unit_to_B(xy));
		assert(B_area.encloses(Bxy));
		C vector2 Axy = BtoA(Bxy);
		assert(A_area.encloses(Axy));
		}
	}
 printf("OK\n");
}










speechresearch/gpklib/m22/tests/t_encl.c


#include <gpk_std.h>
#include <stdio.h>
#include <assert.h>
#include "../box.h"

#define F 0.99999

box shrink(C box& a)
{
 return box(a.center()*(1-F)+a.c00()*F,
 							a.center()*(1-F)+a.c11()*F);
}

parallelogram shrink(C parallelogram& a)
{
 C ltransform s(a.center(), a.center(), matrix22(F, 0, 0, F));
 return s*a;
}

main()
{

 C box a(0,0,3,3);
 C box as = shrink(a);
 assert(a.encloses(as.c00()));
 assert(a.encloses(as.c01()));
 assert(a.encloses(as.c10()));
 assert(a.encloses(as.c11()));

 C parallelogram b(ltransform(vector2(0,0), vector2(10,10),
 								matrix22(2.2, -.3, .1, .6)),
					box::unitbox);
 C parallelogram bs = shrink(b);
 assert(b.encloses(bs.c00()));
 assert(b.encloses(bs.c01()));
 assert(b.encloses(bs.c10()));
 assert(b.encloses(bs.c11()));
 printf("OK\n");
}











speechresearch/gpklib/m22/tests/testli.c


#include <gpk_std.h>
#include "../line_int.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>

main()
{
 C vector2 spot(5.4, 2.221);
 C line one(spot, 0.5121);
 C line two(spot, 0.12223);
 C line_intersection ot(one, two);

 assert(two.angle()>.12222 && two.angle()<.12224);
 assert(one.angle()>.5120 && one.angle()<.5122);

 assert(ot.one_int());
 printf("intersect at (%g %g), should be (%g %g)\n", ot[0](0), ot[0](1),
 				spot(0), spot(1));
 assert(dist(spot-ot[0]) < 1e-7);
 assert(fabs(ot.sa(0)) < 1e-7);
 assert(fabs(ot.sb(0)) < 1e-7);

 C line_intersection ab(line(vector2(1,0), vector2(1,5)),
 						line(vector2(0,2), vector2(1,2)));
 assert(ab.one_int());
 printf("intersect at (%g %g), should be (%g %g)\n", ab[0](0), ab[0](1),
 				1.0, 2.0);
 assert(dist(ab[0]-vector2(1,2)) < 1e-8);
 assert(fabs(ab.sa(0)-0.4)<1e-7);
 assert(fabs(ab.sb(0)-1.0)<1e-7);

 C line_intersection at(line(vector2(1,0), M_PI/2.0),
 						line(vector2(0,2), 0.0));
 assert(at.one_int());
 printf("intersect at (%g %g), should be (%g %g)\n", at[0](0), at[0](1),
 				1.0, 2.0);
 assert(dist(at[0]-vector2(1,2)) < 1e-8);

 C line_intersection oo(one, one);
 assert(oo.line_int());
 C line os = one+vector2(1.0,55.0);
 C line_intersection oos(one, os);
 assert(oos.no_int() || oos.at_inf());

 C line_intersection pp(line(vector2(3,2), vector2(-1,5)),
 						line(vector2(0,33.33), vector2(3,2)));
 assert(pp.one_int());
 printf("intersect at (%g %g), should be (%g %g)\n", pp[0](0), pp[0](1),
 				3.0, 2.0);
 assert(dist(pp[0]-vector2(3,2)) < 1e-8);

 printf("OK\n");
}










speechresearch/gpklib/m22/tests/test2sq.c


#include "../m22.h"
#include <iostream.h>
#include <math.h>
#include <assert.h>



main()
{
 matrix22 a(.9, .1, -.124, .8);

 C matrix22 b = a*a;
 cout << "a^2\n" << flush;
 cout << "the square of\n" << a << "\n is\n" << b << "\n" << flush;

 C matrix22 c = sqrt(b);

 cout << "Result of sqrt():\n" << c << "\n" << flush;
 cout << "sqrt()*sqrt() = \n" << c*c << "\n";
 assert((b-c*c).norm() < 1e-6);
 cout << "OK\n";
}













speechresearch/gpklib/m22/tests/t_nlt_in.c


#include "../nltrans.h"
#include <math.h>
#include <graphics.h>
#include <mylib.h>
#include <std.h>



main(int argc, char **argv)
{
 C nltransform a(tensor222(.01,-.01,-.01,0,0,0,0,.001),
 				   matrix22(.8, .11, -.21, .9), vector2(1, -3), vector2(0,0));

 C nltransform b = inverse(a);
 cout << "the inverse of\n" << a << "\n is\n" << b << "\n";
 C nltransform c = b*a;
 cout << "Result of a*inverse(a):\n" << c << "\n";
 getkey();

 GrSetMode(GR_default_graphics);

  vector2 grc(0.5*GrMaxX(), 0.5*GrMaxY());
 C ltransform l(grc, grc+vector2(10,-20), matrix22(1.1, 0.2, -0.1, 0.9));

 C nltransform nl(argc>1 ? tensor222()
 				          : tensor222(1e-3,1e-4,1e-4,-3e-4, 0,-1e-4,-1e-4,3e-4),
 						l,
 						grc);
 C nltransform nls = inverse(nl);

 GrSetColor(1, 200, 100, 0);
 GrSetColor(2, 0, 100, 200);
 GrSetColor(3, 100, 100, 100);
 GrSetColor(4, 200, 0, 200);
 GrSetColor(0, 0, 0, 0);
 GrPlot(round(grc(0)), round(grc(1)), 4);
 GrPlot(round(grc(0))+1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))+1, 4);
 GrPlot(round(grc(0))-1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))-1, 4);

 int x;
 for(x=0;x<GrMaxX();x++)	{
	int y;
	for(y=0;y<GrMaxY();y++)
		if(x%20==0 || y%20==0)	{

			C vector2 tmp(x, y);

			C vector2 nlstmp = nls(nl(tmp));
			C vector2 nltmp = tmp;

			{
			C int nlx = round(nltmp(0));
			C int nly = round(nltmp(1));
			C int c = GrPixel(nlx, nly);
			if(c != 2)
				GrPlot(nlx, nly, c==0 ? 2 : 3);
			}
			{
			C int nlsx = round(nlstmp(0));
			C int nlsy = round(nlstmp(1));
			C int c = GrPixel(nlsx, nlsy);
			if(c != 1)
				GrPlot(nlsx, nlsy, c==0 ? 1 : 3);
			}
			}
 	}
 getkey();

 GrSetMode(GR_default_text);
 cout << "nl= " << nl << "\n";
 cout << "inverse(nl)= " << nls << "\n";
}










speechresearch/gpklib/m22/tests/t_side.c


#include <gpk_std.h>
#include "../box.h"
#include "../nbox.h"
#include "../nline.h"
#include "../line.h"
#include <stdio.h>
#include <assert.h>


main()
{
 C box u=box::unitbox;
 assert(dist(u.s(0)(0.5)-0.5*(u.c(0)+u.c(1)))<1e-7);
 assert(dist(u.s(1)(0.5)-0.5*(u.c(1)+u.c(2)))<1e-7);
 assert(dist(u.s(2)(0.5)-0.5*(u.c(2)+u.c(3)))<1e-7);
 assert(dist(u.s(3)(0.5)-0.5*(u.c(3)+u.c(0)))<1e-7);

 assert(dist(u.s(0)(0)-u.c(0)) < 1e-7);
 assert(dist(u.s(1)(0)-u.c(1)) < 1e-7);
 assert(dist(u.s(2)(0)-u.c(2)) < 1e-7);
 assert(dist(u.s(3)(0)-u.c(3)) < 1e-7);
 assert(dist(u.s(0)(1)-u.c(1)) < 1e-7);
 assert(dist(u.s(1)(1)-u.c(2)) < 1e-7);
 assert(dist(u.s(2)(1)-u.c(3)) < 1e-7);
 assert(dist(u.s(3)(1)-u.c(4)) < 1e-7);

 C box v(-1,-2,3,4);
 assert(dist(v.s(0)(0.5)-0.5*(v.c(0)+v.c(1)))<1e-7);
 assert(dist(v.s(1)(0.5)-0.5*(v.c(1)+v.c(2)))<1e-7);
 assert(dist(v.s(2)(0.5)-0.5*(v.c(2)+v.c(3)))<1e-7);
 assert(dist(v.s(3)(0.5)-0.5*(v.c(3)+v.c(0)))<1e-7);

 C ltransform wl(vector2(1,1), vector2(3,1), matrix22(-1.2,.1,-.04,-.8));
 C parallelogram w(wl, v);
 assert(dist(w.c(0)-wl(v.c(0)))<1e-7);
 assert(dist(w.c(1)-wl(v.c(1)))<1e-7);
 assert(dist(w.c(2)-wl(v.c(2)))<1e-7);
 assert(dist(w.c(3)-wl(v.c(3)))<1e-7);

 assert(dist(w.s(0)(0)-w.c(0)) < 1e-7);
 assert(dist(w.s(1)(0)-w.c(1)) < 1e-7);
 assert(dist(w.s(2)(0)-w.c(2)) < 1e-7);
 assert(dist(w.s(3)(0)-w.c(3)) < 1e-7);
 assert(dist(w.s(0)(1)-w.c(1)) < 1e-7);
 assert(dist(w.s(1)(1)-w.c(2)) < 1e-7);
 assert(dist(w.s(2)(1)-w.c(3)) < 1e-7);
 assert(dist(w.s(3)(1)-w.c(4)) < 1e-7);

 assert(dist(w.s(0)(0.5)-0.5*(w.c(0)+w.c(1)))<1e-7);
 assert(dist(w.s(1)(0.5)-0.5*(w.c(1)+w.c(2)))<1e-7);
 assert(dist(w.s(2)(0.5)-0.5*(w.c(2)+w.c(3)))<1e-7);
 assert(dist(w.s(3)(0.5)-0.5*(w.c(3)+w.c(0)))<1e-7);

 assert(dist(w.s(0)(0.5)-wl(0.5*(v.c(0)+v.c(1))))<1e-7);
 assert(dist(w.s(1)(0.5)-wl(0.5*(v.c(1)+v.c(2))))<1e-7);
 assert(dist(w.s(2)(0.5)-wl(0.5*(v.c(2)+v.c(3))))<1e-7);
 assert(dist(w.s(3)(0.5)-wl(0.5*(v.c(3)+v.c(0))))<1e-7);

 assert(dist(w.s(0)(0.2)-wl(v.s(0))(0.2)) < 1e-7);
 assert(dist(w.s(1)(0.2)-wl(v.s(1))(0.2)) < 1e-7);
 assert(dist(w.s(2)(0.2)-wl(v.s(2))(0.2)) < 1e-7);
 assert(dist(w.s(3)(0.2)-wl(v.s(3))(0.2)) < 1e-7);

 C nltransform xn(vector2(0.5,0.65), vector2(2,1), matrix22(-1.1,.11,-.06,.8),
					tensor222(0.1,-.1,-.1,-.1,0.03,0.01,0.01,0.04));
 C nparallelogram x(xn, u);
 assert(dist(x.c(0)-xn(u.c(0)))<1e-7);
 assert(dist(x.c(1)-xn(u.c(1)))<1e-7);
 assert(dist(x.c(2)-xn(u.c(2)))<1e-7);
 assert(dist(x.c(3)-xn(u.c(3)))<1e-7);

 assert(dist(x.s(0)(0)-x.c(0)) < 1e-7);
 assert(dist(x.s(1)(0)-x.c(1)) < 1e-7);
 assert(dist(x.s(2)(0)-x.c(2)) < 1e-7);
 assert(dist(x.s(3)(0)-x.c(3)) < 1e-7);
 assert(dist(x.s(0)(1)-x.c(1)) < 1e-7);
 assert(dist(x.s(1)(1)-x.c(2)) < 1e-7);
 assert(dist(x.s(2)(1)-x.c(3)) < 1e-7);
 assert(dist(x.s(3)(1)-x.c(4)) < 1e-7);

 assert(dist(x.s(0)(0.2)-xn(u.s(0))(0.2)) < 1e-7);
 assert(dist(x.s(1)(0.2)-xn(u.s(1))(0.2)) < 1e-7);
 assert(dist(x.s(2)(0.2)-xn(u.s(2))(0.2)) < 1e-7);
 assert(dist(x.s(3)(0.2)-xn(u.s(3))(0.2)) < 1e-7);

 C nltransform yn(vector2(0.5,0.5), vector2(0.5,0.5),
					matrix22(1,0,0,1),
					tensor222(0,0,0,1, 0,0,0,0));
 C nparallelogram y(yn, u);

 cout << "u.s(0)(0.5)=" << u.s(0)(0.5) << "\n";
 cout << "y.s(0)(0.5)=" << y.s(0)(0.5) << "\n";
 cout << "y.s(0)(-0.5)=" << y.s(0)(-0.5) << "\n";
 cout << "u.s(1)(0.5)=" << u.s(1)(0.5) << "\n";
 cout << "y.s(1)(-0.5)=" << y.s(1)(-0.5) << "\n";
 cout << "y.s(1)(0.5)=" << y.s(1)(0.5) << "\n";
 assert(dist(y.s(0)(0.5)-vector2(0,0.5))<1e-7);
 assert(dist(y.s(2)(0.5)-vector2(1,0.5))<1e-7);
 assert(dist(y.s(1)(0.5)-vector2(0.75,1))<1e-7);
 assert(dist(y.s(3)(0.5)-vector2(0.75,0))<1e-7);

 assert(y.s(0).check_hasangle(M_PI/2));
 cout << "y.s(0) has 90 at s=" << y.s(0).p_hasangle(M_PI/2) << "\n";
 assert(fabs(y.s(0).p_hasangle(M_PI/2)-0.5) < 1e-7);
 assert(fabs(y.s(0).angle(0.5)-M_PI/2) < 1e-7);
 assert(y.s(2).check_hasangle(M_PI/2));
 assert(fabs(y.s(2).p_hasangle(M_PI/2)-0.5) < 1e-7);
 assert(fabs(y.s(2).angle(0.5)+M_PI/2) < 1e-7);
 assert(y.s(1).check_hasangle(0));
 assert(y.s(3).check_hasangle(0));
 assert(fabs(y.s(1).angle(0.5)) < 1e-7);
 assert(fabs(y.s(3).angle(0.5)) < 1e-7);
 assert(!y.s(1).check_hasangle(0.1));
 assert(!y.s(3).check_hasangle(0.1));
 assert(!y.s(0).check_hasangle(0));
 assert(!y.s(2).check_hasangle(0));



 cout << flush;
 printf("OK\n");
 return 0;
}











speechresearch/gpklib/m22/tests/t_v2.c


#include <gpk_std.h>
#include <math.h>
#include <assert.h>
#include "../v2.h"

main()
{
 vector2 x(0,0);
 assert(fabs(x(0)) < 1e-7);
 assert(fabs(x(1)) < 1e-7);

 vector2 xx(2,1);
 assert(fabs(xx(0)-2) < 1e-7);
 assert(fabs(xx(1)-1) < 1e-7);

 vector2 xxx = xx-x;
 assert(fabs(xxx(0)-2) < 1e-7);
 assert(fabs(xxx(1)-1) < 1e-7);
}










speechresearch/gpklib/m22/tests/testninv.c


#include <gpk_std.h>
#include "../nltrans.h"
#include "../v2.h"
#include <stdio.h>
#include <assert.h>


main()
{
 C vector_space A("A");
 C vector_space B("B");

 C vector2 cA(1,0, &A);
 C vector2 cB(5,7, &B);

 C nltransform AtoB(cA, cB, matrix22(1.1,0.1,-0.2,0.95),
						tensor222(.01,-.01,.01,.02,-.02,-.015,.01,.02));

 double x;
 for(x=0;x<2;x+=0.8)	{
	double y;
	for(y=0;y<1;y+=0.3)	{
		C vector2 xy(x,y, &A);
		C vector2 xyB = AtoB(xy);
		assert(vector_space::vseQ(xyB.space(), &B));
		C vector2 back = AtoB.inverse(xyB);
		assert(dist(back-xy) < 1e-6);
		}
	}
 printf("OK\n");
}










speechresearch/gpklib/m22/tests/t_lt_inv.c


#include "../ltrans.h"
#include <math.h>
#include <stdio.h>
#include <assert.h>



main()
{
 C ltransform a(matrix22(.8, .11, -.21, .9), vector2(1, -3));

 C ltransform b = inverse(a);
 cout << "the inverse of\n" << a << "\n is\n" << b << "\n";
 C ltransform c = b*a;
 cout << "Result of a*inverse(a):\n" << c << "\n";
 assert(dist(c.Shift()) < 1e-10);
 assert((c.Warp()-matrix22::identity()).norm() < 1e-8);
 cout << flush;
 printf("OK\n");
}













speechresearch/gpklib/m22/tests/testb.c


#include <gpk_std.h>
#include <stdio.h>
#include "../box.h"
#include <math.h>
#include <assert.h>

#define GR

#ifdef GR
#include <graphics.h>
#define G	if(1)
#define T	if(0)
#else
#define G	if(0)
#define T	if(1)
#endif

LOCAL C vector_space S1("one");
LOCAL C vector_space S2("two");

#ifdef GR
int scale(double x)
{
 return (int)(x*100+200);
}

void drawline(C vector2& a, C vector2& b, int cell, GrRegion *p)
{
 C int maxy = p->MaxY();
 p->Line(scale(a(0)), maxy-scale(a(1)), scale(b(0)), maxy-scale(b(1)), cell);
}

void axes(GrRegion *p)
{
 drawline(vector2(-1,0), vector2(1,0), GrWhite(), p);
 drawline(vector2(0, -1), vector2(0, 1), GrWhite(), p);
}

void draw(C parallelogram& p, GrRegion *rg)
{
 static int r=128, g=12, b=55;
 C int cell = GrAllocColor(r, g, b);
 r = (2*r+17+g)%256;
 g = (3*g+19+b)%256;
 b = (5*b+23+r)%256;

 drawline(p.c(0), p.c(1), cell, rg);
 drawline(p.c(1), p.c(2), cell, rg);
 drawline(p.c(2), p.c(3), cell, rg);
 drawline(p.c(3), p.c(0), cell, rg);
 getkey();
}

#endif

main()
{
#ifdef GR
 GrSetMode(GR_default_graphics);
 GrRegion *one = GrScreenRegion()->SubRegion(0, 0, 400, 400);
 GrRegion *two = GrScreenRegion()->SubRegion(400, 0, 400, 400);
 axes(one);
 axes(two);
#endif
 box a = box::unitbox + vector2(2,2, &S1);
 ltransform i = ltransform::identity();
 parallelogram b(i, a);
 box c = b.insidebox();
 box d = c-vector2(2,2);
 T printf("ib:%g %g %g %g\n", d.c00()(0), d.c00()(1), d.c11()(0), d.c11()(1));

 {
 T printf("#\n");
 C ltransform lt(vector2(0,0,&S1), vector2(0,0,&S2),
 						matrix22::rotation(M_PI/4.3));
 parallelogram x(lt, box::unitbox);
#ifdef GR
 G draw(x, one);
 G draw(box::unitbox, two);
#endif
 T printf("%g %g  %g %g  %g %g  %g %g\n", x.c00()(0), x.c00()(1),
			x.c01()(0), x.c01()(1), x.c10()(0), x.c10()(1),
 			x.c11()(0), x.c11()(1));
 box y = x.insidebox();
 assert(y.c00().space() == &S2);
 T printf("ib:%g %g %g %g\n", y.c00()(0), y.c00()(1), y.c11()(0), y.c11()(1));
 C parallelogram back(inverse(lt), y);
 T printf("bk:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			back.c00()(0), back.c00()(1),
			back.c01()(0), back.c01()(1), back.c10()(0), back.c10()(1),
 			back.c11()(0), back.c11()(1));
 C parallelogram ub = inverse(lt)*x;
 assert(ub.c00().space() == &S1);
#ifdef GR
 G draw(y, one);
 G draw(back, two);
 G draw(ub, two);
#endif
 T printf("ub:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			ub.c00()(0), ub.c00()(1),
			ub.c01()(0), ub.c01()(1), ub.c10()(0), ub.c10()(1),
 			ub.c11()(0), ub.c11()(1));
}

 G getkey();
 {
 T printf("#\n");
 C ltransform lt(matrix22::rotation(M_PI/8), vector2(0.2, 0.3));
 parallelogram x(lt, box::unitbox);
#ifdef GR
 G draw(x, one);
 G draw(box::unitbox, two);
#endif
 T printf("%g %g  %g %g  %g %g  %g %g\n", x.c00()(0), x.c00()(1),
			x.c01()(0), x.c01()(1), x.c10()(0), x.c10()(1),
 			x.c11()(0), x.c11()(1));
 box y = x.insidebox();
 T printf("ib:%g %g %g %g\n", y.c00()(0), y.c00()(1), y.c11()(0), y.c11()(1));
 C parallelogram back(inverse(lt), y);
 T printf("bk:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			back.c00()(0), back.c00()(1),
			back.c01()(0), back.c01()(1), back.c10()(0), back.c10()(1),
 			back.c11()(0), back.c11()(1));
 C parallelogram ub = inverse(lt)*x;
#ifdef GR
 G draw(y, one);
 G draw(back, two);
 G draw(ub, two);
#endif
 T printf("ub:(%g %g)  (%g %g)  (%g %g)  (%g %g)\n",
 			ub.c00()(0), ub.c00()(1),
			ub.c01()(0), ub.c01()(1), ub.c10()(0), ub.c10()(1),
 			ub.c11()(0), ub.c11()(1));
}
 G getkey();
 G GrSetMode(GR_default_text);
}










speechresearch/gpklib/m22/tests/testnli.c


#include <gpk_std.h>
#include "../line.h"
#include "../nline.h"
#include "../line_int.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>

main()
{
 C vector2 spot(5.4, 2.221);
 C line one(spot, 0.5121);
 C nline two(spot, vector2(cos(0.12223), sin(0.12223)), vector2(0.1, 0.0023));
 C line_intersection ot(one, two);
	int i;

 assert(two.angle(0)>.12222 && two.angle(0)<.12224);
 assert(one.angle()>.5120 && one.angle()<.5122);

 BOOL match = FALSE;
 assert(ot.num_ints() > 0);
 printf("intersect at (%g %g), should be (%g %g)\n", ot[0](0), ot[0](1),
 				spot(0), spot(1));
 if(ot.num_ints() > 0)	{
 	printf("other intersects:\n");
	for(i=0;i<ot.num_ints();i++)	{
		printf("\tat (%g %g), should be (%g %g)\n", ot[i](0), ot[i](1),
 					spot(0), spot(1));
		printf("\twith s=%g, and s=%g\n", ot.sa(i), ot.sb(i));
		if(dist(ot[i]-spot)<1e-8 && fabs(ot.sb(i))<1e-6 &&
				fabs(ot.sa(i)<1e-6))	match = TRUE;
		}
 	}
 assert(match);

 printf("\n");
 C line_intersection ab(line(vector2(1,0), vector2(1,5)),
 						nline(vector2(0,2), vector2(1,0), vector2(0,0)));
 assert(ab.one_int());
 for(i=0;i<ab.num_ints();i++)
 	printf("intersect at (%g %g), should be (%g %g)\n", ab[i](0), ab[i](1),
 									1.0, 2.0);

 assert(dist(ab[0]-vector2(1,2)) < 1e-8);
 assert(fabs(ab.sa(0)-0.4)<1e-6);
 assert(fabs(ab.sb(0)-1.0)<1e-6);
 printf("\n");
 C line_intersection at(line(vector2(1,0), M_PI/2.0),
 						nline(vector2(0,2), vector2(0,1), vector2(1,-1)));
 assert(at.num_ints() > 0);
 for(match=FALSE,i=0;i<at.num_ints();i++)	{
 	printf("intersect at (%g %g), should be (%g %g)\n", at[i](0), at[i](1),
 				1.0, 2.0);
	printf("\twith s=%.8g, and s=%.8g\n", at.sa(i), at.sb(i));
	if(dist(at[i]-vector2(1,2))<1e-8 && fabs(at.sb(i)-1.0)<1e-6
				&& fabs(at.sa(i)-2.0)<1e-6)	match = TRUE;
	}
 assert(match);

 C line_intersection oos(line(vector2(0,0),0.0),
 							nline(vector2(0,1), vector2(1,0),
							vector2(0,1)));
 assert(oos.no_int());
 printf("OK\n");
}










speechresearch/gpklib/m22/tests/testsq.c


#include "../m22.h"
#include <stdio.h>
#include <math.h>



main()
{
 m22 a, b, c;
 a.d[0][0] = .8;
 a.d[1][1] = .9;
 a.d[1][0] = .1;
 a.d[0][1] = -.123;

 b = m22mult(a, a);
 printf("the square of\n"); m22print(stdout, a); printf("\nis\n");
 m22print(stdout, b); printf("\n");

 c = m22sqrt(b);

 printf("Result of sqrt():\n"); m22print(stdout, c); printf("\n");
 printf("sqrt()*sqrt() = \n"); m22print(stdout, m22mult(c, c)); printf("\n");
}













speechresearch/gpklib/m22/tests/testltsq.c


#include "../ltrans.h"
#include <math.h>
#include <stdio.h>
#include <assert.h>



main()
{
 C ltransform a(matrix22(.8, 1, -.21, .9), vector2(1, -3));

 C ltransform b = a*a;
 cout << "the square of\n" << a << "\n is\n" << b << "\n";
 C ltransform c = sqrt(b);
 cout << "Result of sqrt():\n" << c << "\n";
 assert(dist(c.Shift()-a.Shift()) < 1e-7);
 assert((c.Warp()-a.Warp()).norm() < 1e-7);

 C ltransform c2 = c*c;
 cout << "sqrt()*sqrt() = \n" << c2 << "\n";
 assert(dist(c2.Shift()-b.Shift()) < 1e-7);
 assert((c2.Warp()-b.Warp()).norm() < 1e-7);

 cout << "OK\n";
}













speechresearch/gpklib/m22/tests/tob.c


#include <gpk_std.h>
#include "../nbox.h"
#include "../box.h"
#include "../nltrans.h"
#include "../ltrans.h"
#include <stdio.h>
#include <assert.h>

main()
{
 C nltransform T(vector2(0.5,0.5), vector2(0.5,0.5),
				matrix22(-1,0,0,-1),
				tensor222(0,0,0,.1,0,0,0,0));
				/*
				tensor222(.1,.2,-.1,-.2,.1,0,0,-.1));
				*/
 C ltransform t(T.linearize());

 C nparallelogram Tb(T, box::unitbox);
 C parallelogram tb(t, box::unitbox);
 C box Tob(Tb.outsidebox());
 C box tob(tb.outsidebox());

 double x;
 for(x=1e-7;x<1;x+=0.01*(1-2e-7))	{
	double y;
	for(y=1e-7;y<1;y+=0.01*(1-2e-7))	{
		C vector2 txy(t(vector2(x,y)));
		C vector2 Txy(T(vector2(x,y)));
		assert(tob.encloses(txy));
		assert(Tob.encloses(Txy));
		}
	}
 printf("OK\n");
 return 0;
}










speechresearch/gpklib/m22/tests/testnln.c


#include "../nltrans.h"
#include <graphics.h>
#include <math.h>
#include <mylib.h>
#include <std.h>



main(int argc, char **argv)
{
 C double n1 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n2 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n3 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n4 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n5 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n6 = argc>0 ? atof(*(argc--,argv++)) : 0.0;

 printf("%g %g %g %g %g %g\n", n1, n2, n3, n4, n5, n6);
 GrSetMode(GR_default_graphics);

 C vector2 grc(0.5*GrMaxX(), 0.5*GrMaxY());
 C ltransform l0(grc, grc+vector2(-13,-2), matrix22(1., 0.1, -0.3, 1.14));
 C ltransform l(grc, grc+vector2(10,-20), matrix22(1.1, 0.2, -0.1, 0.9));

 C nltransform nl(tensor222(0+n1+n3+n5+n6, 0+n2/2+n4/2,
 								0+n2/2+n4/2, 0+n1+n3-n5-n6,
 								0+n1-n3+n5-n6, 0+n2/2-n4/2,
								0+n2/2-n4/2, 0+n1-n3-n5+n6),
 						l,
 						grc);

 C nltransform nl0 = nl(l0);

 GrSetColor(1, 200, 100, 0);
 GrSetColor(2, 0, 100, 200);
 GrSetColor(3, 100, 100, 100);
 GrSetColor(4, 200, 0, 200);
 GrSetColor(0, 0, 0, 0);
 GrPlot(round(grc(0)), round(grc(1)), 4);
 GrPlot(round(grc(0))+1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))+1, 4);
 GrPlot(round(grc(0))-1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))-1, 4);

 int x;
 for(x=0;x<GrMaxX();x++)	{
	int y;
	for(y=0;y<GrMaxY();y++)
		if(x%20==0 || y%20==0)	{

			C vector2 tmp(x, y);

			C vector2 llt = l0(tmp);
			C vector2 ltmp = nl(llt);
			C vector2 nltmp = nl0(tmp);

			{
			C int nlx = round(nltmp(0));
			C int nly = round(nltmp(1));
			C int c = GrPixel(nlx, nly);
			if(c != 2)
				GrPlot(nlx, nly, c==0 ? 2 : 3);
			}
			{
			C int lx = round(ltmp(0));
			C int ly = round(ltmp(1));
			C int c = GrPixel(lx, ly);
			if(c != 1)
				GrPlot(lx, ly, c==0 ? 1 : 3);
			}
			}
 	}
 getkey();

 GrSetMode(GR_default_text);
}










speechresearch/gpklib/m22/tests/t_nline.c


#include <gpk_std.h>
#include "../nline.h"
#include <math.h>
#include <stdio.h>
#include <assert.h>


main()
{
 C nline str(vector2(0,0), vector2(1,0), vector2(0,0));
 assert(!str.check_hasangle(23));
 assert(str.check_hasangle(0.0));

 C nline tr(vector2(0,0), vector2(1,0), vector2(0,1));
 assert(tr.check_hasangle(1.2));
 assert(tr.check_hasangle(0.2));
 assert(fabs(tr.p_hasangle(0.0) - 0.0) < 1e-6);
 assert(fabs(tr.p_hasangle(M_PI/4) - 0.5) < 1e-6);
 double x;
 for(x=0.001; x<1.4;x += 0.01)
 	assert(fabs(tr.angle(tr.p_hasangle(x)) - x) < 1e-6);
 assert(dist(tr(tr.p_hasangle(0))-vector2(0,0)) < 1e-6);
 assert(dist(tr(1.0) - vector2(1,1)) < 1e-6);

C nline ts = tr + vector2(1,1);
 for(x=0.001; x<1.4;x += 0.01)	{
 	assert(fabs(ts.angle(ts.p_hasangle(x)) - x) < 1e-6);
 	assert(fabs(tr.angle(ts.p_hasangle(x)) - x) < 1e-6);
 	assert(fabs(ts.angle(tr.p_hasangle(x)) - x) < 1e-6);
	assert(dist(ts(x) - (tr(x)+vector2(1,1))) < 1e-6);
	}
 printf("OK\n");
}










speechresearch/gpklib/m22/tests/t_b_sc.c


#include <gpk_std.h>
#include "../box.h"
#include "../line_int.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>


main()
{

 C parallelogram x(ltransform(matrix22(.90, .4, -.1, .6), vector2(1.2, -2.0)),
 						box(0.1, 0.12, 0.99, 0.91));
 int i;
 for(i=0;i<10;i++)	{
	C line_intersection y(x.s(i), x.s(i-1));
	assert(y.one_int());
	if(hypot(y(0)-x.c(i)(0), y(1)-x.c(i)(1)) > .0001)	{
		printf("Sides %d and %d intersect at (%g %g), should be (%g %g)\n",
					i, i-1, y(0), y(1), x.c(i)(0), x.c(i)(1));
		}
	C line_intersection p(x.s(i), x.s(i+2));
	assert(p.no_int() || p.at_inf());
 	}
 printf("OK\n");
}










speechresearch/gpklib/m22/tests/testnnn.c


#include "../nltrans.h"
#include <graphics.h>
#include <math.h>
#include <mylib.h>
#include <std.h>



main(int argc, char **argv)
{
 C double n1 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n2 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n3 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n4 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n5 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n6 = argc>0 ? atof(*(argc--,argv++)) : 0.0;

 GrSetMode(GR_default_graphics);

 C vector2 grc(0.5*GrMaxX(), 0.5*GrMaxY());
 C ltransform l0(grc, grc+vector2(-13,-2), matrix22(1., 0.1, -0.3, 1.14));
 C ltransform l(grc, grc+vector2(10,-20), matrix22(1.1, 0.2, -0.1, 0.9));

 C nltransform nl(tensor222(0+n1+n3+n5+n6, 0+n2/2+n4/2,
 								0+n2/2+n4/2, 0+n1+n3-n5-n6,
 								0+n1-n3+n5-n6, 0+n2/2-n4/2,
								0+n2/2-n4/2, 0+n1-n3-n5+n6),
 						l,
 						grc);

 C nltransform nl0(tensor222(1e-4, -1e-4, 1e-4, -2e-4,
 								1.5e-4, 1.6e-4, -2.2e-4, 1.3e-4),
 						l0,
 						grc);

 C nltransform nl1 = nl(nl0);

 GrSetColor(1, 200, 100, 0);
 GrSetColor(2, 0, 100, 200);
 GrSetColor(3, 100, 100, 100);
 GrSetColor(4, 200, 0, 200);
 GrSetColor(0, 0, 0, 0);
 GrPlot(round(grc(0)), round(grc(1)), 4);
 GrPlot(round(grc(0))+1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))+1, 4);
 GrPlot(round(grc(0))-1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))-1, 4);

 int x;
 for(x=0;x<GrMaxX();x++)	{
	int y;
	for(y=0;y<GrMaxY();y++)
		if(x%20==0 || y%20==0)	{

			C vector2 tmp(x, y);

			C vector2 llt = nl0(tmp);
			C vector2 ltmp = nl(llt);
			C vector2 nltmp = nl1(tmp);

			{
			C int nlx = round(nltmp(0));
			C int nly = round(nltmp(1));
			C int c = GrPixel(nlx, nly);
			if(c != 2)
				GrPlot(nlx, nly, c==0 ? 2 : 3);
			}
			{
			C int lx = round(ltmp(0));
			C int ly = round(ltmp(1));
			C int c = GrPixel(lx, ly);
			if(c != 1)
				GrPlot(lx, ly, c==0 ? 1 : 3);
			}
			}
 	}
 getkey();

 GrSetMode(GR_default_text);
}










speechresearch/gpklib/m22/tests/testnl2.c


#include "../nltrans.h"
#include <graphics.h>
#include <math.h>
#include <mylib.h>
#include <std.h>



main(int argc, char **argv)
{
 C double n1 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n2 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n3 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n4 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n5 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n6 = argc>0 ? atof(*(argc--,argv++)) : 0.0;

 printf("%g %g %g %g %g %g\n", n1, n2, n3, n4, n5, n6);
 GrSetMode(GR_default_graphics);

 C vector2 grc(0.5*GrMaxX(), 0.5*GrMaxY());
 C ltransform l(grc, grc+vector2(1,-2), matrix22(1.1, 0.2, -0.1, 0.92));

 C nltransform nl(tensor222(0+n1+n3+n5+n6, 0+n2/2+n4/2,
 								0+n2/2+n4/2, 0+n1+n3-n5-n6,
 								0+n1-n3+n5-n6, 0+n2/2-n4/2,
								0+n2/2-n4/2, 0+n1-n3-n5+n6),
 						l,
 						grc);

 GrSetColor(1, 200, 100, 0);
 GrSetColor(2, 0, 100, 200);
 GrSetColor(3, 100, 100, 100);
 GrSetColor(4, 200, 0, 200);
 GrSetColor(0, 0, 0, 0);
 GrPlot(round(grc(0)), round(grc(1)), 4);

 int i;
 vector2 x = grc;
 nltransform w = nltransform::identity();
 for(i=0;i<300;i++)	{
	C vector2 wx = w(grc);
	if(round(x(0))==round(wx(0))  &&  round(x(1))==round(wx(1)))
 		GrPlot(round(x(0)), round(x(1)), 3);
	else	{
 		GrPlot(round(x(0)), round(x(1)), 1);
 		GrPlot(round(wx(0)), round(wx(1)), 2);
		}
	w = nl(w);
	x = nl(x);
 	}
 getkey();

 GrSetMode(GR_default_text);
}










speechresearch/gpklib/m22/tests/testla.c


#include <gpk_std.h>
#include "../line.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>

main()
{
 C line one(vector2(0,0), 0.5);
 C line two(vector2(5.4, 2.221), 0.5);
 C line op = one+vector2(5.4,2.221);
 printf("op: xi=%g yi=%g\n", op.x_intercept(), op.y_intercept());
 printf("two: xi=%g yi=%g\n", two.x_intercept(), two.y_intercept());
 assert(fabs(op.x_intercept()-two.x_intercept()) < 1e-7);
 assert(fabs(op.y_intercept()-two.y_intercept()) < 1e-7);
 C double correct_y_int = 2.221-5.4*tan(0.5);
 C double correct_x_int = 5.4-2.221/tan(0.5);
 assert(fabs(correct_x_int-op.x_intercept()) < 1e-5);
 assert(fabs(correct_y_int-op.y_intercept()) < 1e-5);

 double th;
 for(th=0;th<15;th+=0.01)	{
 	C double ath = line(vector2(1.2-th*th,th+1), th).angle();
	assert(ath>=-M_PI && ath<=M_PI);
	assert(fabs(sin(th-ath))<1e-6 && fabs(cos(th-ath))>0.99999);
	}

 C line ll(vector2(0,0), vector2(1,1));
 assert(fabs(ll.angle()-M_PI/4) < 1e-8);

 C line lte(vector2(0,0), vector2(cos(0.1), sin(0.1)));
 assert(fabs(lte.angle()-0.1) < 1e-8);

 printf("OK\n");
}










speechresearch/gpklib/m22/tests/testnls.c


#include "../nltrans.h"
#include <graphics.h>
#include <math.h>
#include <mylib.h>
#include <std.h>



main(int argc, char **argv)
{
 C double n1 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n2 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n3 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n4 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n5 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n6 = argc>0 ? atof(*(argc--,argv++)) : 0.0;

 printf("%g %g %g %g %g %g\n", n1, n2, n3, n4, n5, n6);
 GrSetMode(GR_default_graphics);

 C vector2 grc(0.5*GrMaxX(), 0.5*GrMaxY());
 C ltransform l(grc, grc+vector2(10,-20), matrix22(1.3, 0.3, -0.1, 0.8));

 C nltransform nl(tensor222(0+n1+n3+n5+n6, 0+n2/2+n4/2,
 								0+n2/2+n4/2, 0+n1+n3-n5-n6,
 								0+n1-n3+n5-n6, 0+n2/2-n4/2,
								0+n2/2-n4/2, 0+n1-n3-n5+n6),
 						l,
 						grc);
 C nltransform nls = sqrt(nl);
 cout << "nl=" << nl << "\n";
 cout << "sqrt(nl)=" << sqrt(nl) << "\n";
 cout << "nls=" << nls << "\n";

 GrSetColor(1, 200, 100, 0);
 GrSetColor(2, 0, 100, 200);
 GrSetColor(3, 100, 100, 100);
 GrSetColor(4, 200, 0, 200);
 GrSetColor(0, 0, 0, 0);
 GrPlot(round(grc(0)), round(grc(1)), 4);
 GrPlot(round(grc(0))+1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))+1, 4);
 GrPlot(round(grc(0))-1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))-1, 4);

 int x;
 for(x=0;x<GrMaxX();x++)	{
	int y;
	for(y=0;y<GrMaxY();y++)
		if(x%20==0 || y%20==0)	{

			C vector2 tmp(x, y);

			C vector2 nlstmp = nls(nls(tmp));
			C vector2 nltmp = nl(tmp);

			{
			C int nlx = round(nltmp(0));
			C int nly = round(nltmp(1));
			C int c = GrPixel(nlx, nly);
			if(c != 2)
				GrPlot(nlx, nly, c==0 ? 2 : 3);
			}
			{
			C int nlsx = round(nlstmp(0));
			C int nlsy = round(nlstmp(1));
			C int c = GrPixel(nlsx, nlsy);
			if(c != 1)
				GrPlot(nlsx, nlsy, c==0 ? 1 : 3);
			}
			}
 	}
 getkey();

 GrSetMode(GR_default_text);
 cout << nl << "\n";
 cout << nls << "\n";
}










speechresearch/gpklib/m22/tests/testnlt.c


#include "../nltrans.h"
#include <graphics.h>
#include <math.h>
#include <mylib.h>
#include <std.h>



main(int argc, char **argv)
{
 C double n1 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n2 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n3 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n4 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n5 = argc>0 ? atof(*(argc--,argv++)) : 0.0;
 C double n6 = argc>0 ? atof(*(argc--,argv++)) : 0.0;

 printf("%g %g %g %g %g %g\n", n1, n2, n3, n4, n5, n6);
 GrSetMode(GR_default_graphics);

 C vector2 grc(0.5*GrMaxX(), 0.5*GrMaxY());
 C ltransform l(grc, grc+vector2(10,-20), matrix22(1.1, 0.2, -0.1, 0.9));

 C nltransform nl(tensor222(0+n1+n3+n5+n6, 0+n2/2+n4/2,
 								0+n2/2+n4/2, 0+n1+n3-n5-n6,
 								0+n1-n3+n5-n6, 0+n2/2-n4/2,
								0+n2/2-n4/2, 0+n1-n3-n5+n6),
 						l,
 						grc);

 GrSetColor(1, 200, 100, 0);
 GrSetColor(2, 0, 100, 200);
 GrSetColor(3, 100, 100, 100);
 GrSetColor(4, 200, 0, 200);
 GrSetColor(0, 0, 0, 0);
 GrPlot(round(grc(0)), round(grc(1)), 4);
 GrPlot(round(grc(0))+1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))+1, 4);
 GrPlot(round(grc(0))-1, round(grc(1)), 4);
 GrPlot(round(grc(0)), round(grc(1))-1, 4);

 int x;
 for(x=0;x<GrMaxX();x++)	{
	int y;
	for(y=0;y<GrMaxY();y++)
		if(x%20==0 || y%20==0)	{

			C vector2 tmp(x, y);

			C vector2 ltmp = l(tmp);
			C vector2 nltmp = nl(tmp);

			{
			C int nlx = round(nltmp(0));
			C int nly = round(nltmp(1));
			C int c = GrPixel(nlx, nly);
			if(c != 2)
				GrPlot(nlx, nly, c==0 ? 2 : 3);
			}
			{
			C int lx = round(ltmp(0));
			C int ly = round(ltmp(1));
			C int c = GrPixel(lx, ly);
			if(c != 1)
				GrPlot(lx, ly, c==0 ? 1 : 3);
			}
			}
 	}
 getkey();

 GrSetMode(GR_default_text);
}










speechresearch/gpklib/m22/t222.h


#ifndef T222_H
# define T222_H
# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# include <stdio.h>
# include <math.h>
# include "m22.h"
# include "v2.h"
// # include <iostream.h>

class tensor222 {
	double d[2][2][2];

	public:
	double operator()(int i, int j, int k) C	{return d[i][j][k];}
	tensor222(C tensor222& a);
	tensor222();
	tensor222(double a000, double a001, double a010, double a011,
		double a100, double a101, double a110, double a111);
	tensor222& operator=(C tensor222& a);

	BOOL ok() C	{return TRUE;}
	static tensor222 zero;
	tensor222 operator-() C;
	tensor222& operator+=(C tensor222& a);
	tensor222& operator-=(C tensor222& a);
	double max() C;
	// friend ostream& operator<<(ostream& s, C tensor222& a);
	};

tensor222 operator-(C tensor222& a, C tensor222& b);
tensor222 operator-(C tensor222& a);
matrix22 operator*(C tensor222& a, C vector2& b);
matrix22 operator*(C vector2& a, C tensor222& b);
matrix22 mid(C tensor222& b, C vector2& a);
tensor222 mid(C tensor222& b, C matrix22& a);
tensor222 tail(C tensor222& b, C matrix22& a);
tensor222 operator+(C tensor222& a, C tensor222& b);
tensor222 operator*(C tensor222& b, double a);
tensor222 operator*(C tensor222& b, C matrix22& a);
tensor222 operator*(C matrix22& b, C tensor222& a);
/* tensor222 operator*(double a, C tensor222& b); */
// ostream& operator<<(ostream& s, C tensor222& a);


inline tensor222 operator*(double a, C tensor222& b)
		{return b*a;}
#endif










speechresearch/gpklib/m22/m22.c


#include <math.h>
#include "gpklib/assert.h"
#include "gpklib/m22.h"

void m22constr(m22 *p)
{
 assert(p);
 p->ok = TRUE;
 p->d[0][0] = p->d[0][1] = p->d[1][0] = p->d[1][1] = 0.0;
 }

LOCAL double tmp_max(double a, double b)
	{return fabs(a)>fabs(b) ? fabs(a) : fabs(b);}

BOOL m22is_square(m22)	{return TRUE;}
BOOL m22badmat(m22 a)	{return !a.ok;}

double m22max(m22 a)
{
 assert(a.ok);
 return tmp_max(tmp_max(a.d[0][0], a.d[1][0]), tmp_max(a.d[0][1], a.d[1][1]));
}

LOCAL double xx(double a)	{return a*a;}

double m22trace(m22 a)	{return a.d[0][0] + a.d[1][1];}

double m22norm_2(m22 a)
{
 return xx(a.d[0][0]) + xx(a.d[1][0]) + xx(a.d[0][1]) + xx(a.d[1][1]);
}

double m22norm(m22 a)	{return sqrt(m22norm_2(a));}

m22 m22add(m22 a, m22 b)
{
 a.ok = a.ok && b.ok;
 a.d[0][0] += b.d[0][0];
 a.d[1][0] += b.d[1][0];
 a.d[0][1] += b.d[0][1];
 a.d[1][1] += b.d[1][1];
 return a;
}

m22 m22sub(m22 a, m22 b)
{
 a.ok = a.ok && b.ok;
 a.d[0][0] -= b.d[0][0];
 a.d[1][0] -= b.d[1][0];
 a.d[0][1] -= b.d[0][1];
 a.d[1][1] -= b.d[1][1];
 return a;
}

m22 m22mult(m22 a, m22 b)
{
 m22 rv;
 rv.ok = a.ok && b.ok;
 rv.d[0][0] = a.d[0][0]*b.d[0][0] + a.d[0][1]*b.d[1][0];
 rv.d[1][0] = a.d[1][0]*b.d[0][0] + a.d[1][1]*b.d[1][0];
 rv.d[0][1] = a.d[0][0]*b.d[0][1] + a.d[0][1]*b.d[1][1];
 rv.d[1][1] = a.d[1][0]*b.d[0][1] + a.d[1][1]*b.d[1][1];
 return rv;
}

m22 m22smult(m22 a, double sb)
{
 a.d[0][0] *= sb;
 a.d[1][0] *= sb;
 a.d[0][1] *= sb;
 a.d[1][1] *= sb;
 return a;
}

m22 m22transpose(m22 b)
{
 double tmp = b.d[1][0]; b.d[1][0] = b.d[0][1]; b.d[0][1] = tmp;
 return b;
}

m22 m22inverse(m22 a, double *pd)
{
 double tmp;
 C double d = a.d[0][0]*a.d[1][1] - a.d[1][0]*a.d[0][1];

 /* printf("inverse:a="); m22print(stdout, a); printf("\n"); */
 /* printf("determ=%g\n", d); */
 if(!a.ok)
 	return a;
 if(pd)	*pd = d;

 tmp = a.d[0][0]; a.d[0][0] = a.d[1][1]/d; a.d[1][1] = tmp/d;
 a.d[1][0] = -a.d[1][0]/d;
 a.d[0][1] = -a.d[0][1]/d;

 return a;
}

m22 m22zero()
{
 m22 rv;
 rv.ok = TRUE;
 rv.d[0][0] = rv.d[1][0] = 0.0;
 rv.d[1][0] = rv.d[0][1] = 0.0;
 return rv;
}

m22 m22identity()
{
 m22 rv;
 rv.ok = TRUE;
 rv.d[0][0] = rv.d[1][1] = 1.0;
 rv.d[1][0] = rv.d[0][1] = 0.0;
 return rv;
}

m22 m22sqrt(m22 a)
{
 double change;
 int passes = 0;
 C double n = m22norm(a);
 m22 b;
 if(!a.ok)	return a;

 assert(n > 0);
 /* printf("a ="); m22print(stdout, a); printf("\n"); */
 /* printf("n=%g\n", n); */
 a = m22smult(a, 1.0/n);
 /* printf("a scaled="); m22print(stdout, a); printf("\n"); */
 b = m22identity();
 do	{
	/* printf("b ="); m22print(stdout, b); printf("\n"); */
	m22 tmp = m22smult(m22add(m22mult(a, m22inverse(b, 0)), b), 0.5);
 	/* printf("tmp scaled="); m22print(stdout, tmp); printf("\n"); */
	change = m22norm(m22sub(tmp, b));
	/* printf("change=%g\n", change); */
	b = tmp;
 	} while(change>1e-7 && passes++<20);

 if(passes >= 20)
	b.ok = FALSE;
 return m22smult(b, sqrt(n));
}










speechresearch/gpklib/m22/line_int.c


#include <math.h>
#include <float.h>
#include "gpklib/assert.h"
#include "gpklib/line_int.h"
#include "gpklib/m22.h"
#include "gpklib/m22v2.h"

#define D	if(0)

#define R	300

#ifndef DBL_EPSILON
# define DBL_EPSILON	1e-14
#endif

line_intersection::line_intersection(C class line& o, C class line& t)
 : alongline(FALSE), atinf(FALSE), not_ready(FALSE),
 	n_int(0), where(o), direction(o.angle())
{
 double t1, t2;

 		/* a single point */
 if(t1=o.dir()(0)*t.dir()(1), t2=o.dir()(1)*t.dir()(0),
					fabs(t1-t2) > R*fabs(t1+t2)*DBL_EPSILON+DBL_MIN*R) {
	n_int = 1;
	D printf("one int! t1=%30.20g, t2=%30.20g\n", t1, t2);
	C vector2 so_st = inverse(matrix22(-o.dir()(0), t.dir()(0),
										-o.dir()(1), t.dir()(1)))
						* (o.base()-t.base());
	_sa[0] = so_st(0);
	_sb[0] = so_st(1);
	ii[0] = o(so_st(0));
 	}
 else if(t1=(o.base()(0)-t.base()(0))*(o.dir()(1)-t.dir()(1)),
		 t2=(o.base()(1)-t.base()(1))*(o.dir()(0)-t.dir()(0)),
		 fabs(t1-t2)<R*fabs(t1+t2)*DBL_EPSILON+DBL_MIN*R)	{
	alongline = TRUE;
	n_int = -1;
	D printf("a line int! t1=%g, t2=%g\n", t1, t2);
	}
 else	{
 	atinf = TRUE;	/* lines are parallel */
	D printf("No int!\n");
	}
}

line_intersection::line_intersection()
: alongline(FALSE), atinf(FALSE), not_ready(TRUE),
	n_int(0), where(), direction(0)
{assert(invariant());}

BOOL line_intersection::invariant() C
{
 assert(not_ready == !(*this));
 assert(num_ints() == n_int);
 assert(atinf == at_inf());
 assert(line_int() == alongline);
 return !(*this)
 			? (num_ints()==0 && !at_inf() && !line_int())
			: (line_int()&&num_ints()<0&&!at_inf())
					|| (at_inf()&&num_ints()==0&&!line_int())
					|| (num_ints()>0 && !at_inf() && !line_int())
					|| no_int();
}

line_intersection::line_intersection(C class line& t, C class nline& o)
 : alongline(FALSE), atinf(FALSE), not_ready(FALSE),
 	n_int(0), where(t),
 	direction(t.angle())
{
 C double c2 = t.a()*o.q()(0) + t.b()*o.q()(1);
 C double f2 = fabs(t.a()*o.q()(0)) + fabs(t.b()*o.q()(1));
 C double c1 = t.a()*o.dir()(0) + t.b()*o.dir()(1);
 C double f1 = fabs(t.a()*o.dir()(0)) + fabs(t.b()*o.dir()(1));
 C double c0 = t.a()*o.base()(0) + t.b()*o.base()(1) + t.c();
 C double f0 = fabs(t.a()*o.base()(0)) + fabs(t.b()*o.base()(1))
 				+ fabs(t.c());

 C double det = c1*c1 - 4*c2*c0;

 if(det < 0)	{
	n_int = 0;
	D printf("li:det<0 -- no intersection\n");
	}
 else if(fabs(c2) > 2*DBL_MIN + 3*DBL_EPSILON*f2)	{
	C double rd = sqrt(det)*(c1<0 ? 1 : -1);
	_sb[0] = (-c1 + rd)/(2*c2);
	_sb[1] = (2*c0)/(-c1 + rd);
	ii[0] = o(_sb[0]);
	ii[1] = o(_sb[1]);
	_sa[0] = (t-ii[0]).p_nearest_to_origin();
	_sa[1] = (t-ii[1]).p_nearest_to_origin();
	n_int = 2;
	D printf("li:2 ints s=%g and s=%g\n", _sa[0], _sa[0]);
 	}
 else if(fabs(c1) > 2*DBL_MIN + 3*DBL_EPSILON*f1)	{	/* c2 == 0 */
	_sb[0] = -c0/c1;
	ii[0] = o(_sb[0]);
	_sa[0] = (t-ii[0]).p_nearest_to_origin();
	n_int = 1;
	D printf("li:1 int s=%g\n", _sa[0]);
 	}
 else if(fabs(c0) > 2*DBL_MIN + 3*DBL_EPSILON*f0)	{
	atinf = TRUE;
	D printf("li: parallel curves\n");
	}
 else	{
	n_int = -1;
	alongline = TRUE;
	_sb[0] = _sa[0] = 0.0;
	D printf("li: equal curves\n");
 	}
 assert(invariant());
}

line_intersection& line_intersection::operator=(C line_intersection& a)
{
 alongline = a.alongline;
 atinf=a.atinf;
 not_ready=a.not_ready;
 n_int = a.n_int;
 where = a.where;
 direction = a.direction;
 ii[0]=a.ii[0]; ii[1]=a.ii[1];
 _sa[0]=a._sa[0]; _sa[1]=a._sa[1];
 _sb[0]=a._sb[0]; _sb[1]=a._sb[1];
 assert(alongline ? n_int!=0 : TRUE);
 assert(atinf ? n_int==0 : TRUE);
 return *this;
}

line_intersection::line_intersection(C line_intersection& a)
: alongline(a.alongline), atinf(a.atinf), not_ready(a.not_ready),
	n_int(a.n_int), where(a.where), direction(a.direction)
{
 ii[0]=a.ii[0]; ii[1]=a.ii[1];
 _sa[0]=a._sa[0]; _sa[1]=a._sa[1];
 _sb[0]=a._sb[0]; _sb[1]=a._sb[1];
 assert(alongline ? n_int!=0 : TRUE);
 assert(atinf ? n_int==0 : TRUE);
}
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#include "gpklib/assert.h"
#include "gpklib/m22v2.h"
#include "gpklib/ltrans.h"
#include "gpklib/box.h"

ltransform::ltransform(C matrix22&w, C vector2& s)
 : warp(w), shift(s)
 {;}

vector2 ltransform::operator()(C vector2& a) C
{
 return warp*a + shift;
}

ltransform ltransform::operator()(C ltransform& x) C
{
 return ltransform(warp*x.warp, warp*x.shift+shift);
}

ltransform inverse(C ltransform& x)
{
 C matrix22 iw = ::inverse(x.warp);

 return ltransform(x.shift, x.Center(), iw);
}

ltransform sqrt(C ltransform& x)
{
 C matrix22 w = sqrt(x.warp);

 return ltransform(w, ::inverse(w+matrix22::identity())*x.shift);
}

ostream& operator<<(ostream& s, C ltransform& t)
{
 return s << "{" << t.shift << "+" << t.warp << "*}";
}

ltransform ltransform::identity(C vector_space *sfrom, C vector_space *sto)
{
 return ltransform(vector2(0.0, 0.0, sfrom), vector2(0.0, 0.0, sto),
					matrix22::identity());
}

ltransform::ltransform(C vector2& initial_point, C vector2& final_point,
											C matrix22& _warp)
	/* implementing final_point + warp*(x-initial_point) */
 : warp(_warp), shift(final_point - _warp*initial_point)
{
 warp.in = vector_space::vseq(warp.in, initial_point.space());
 warp.out = vector_space::vseq(warp.out, final_point.space());
 assert(vector_space::vsok(warp.in));
 assert(vector_space::vsok(warp.out));
}

ltransform::ltransform(C box& from, C box& to)
 : warp(matrix22(to.size()(0)/from.size()(0), 0,
					0, to.size()(1)/from.size()(1),
					from.c00().space(), to.c00().space())),
	shift(to.c00() - warp*from.c00())
{}

line ltransform::operator()(C line& a) C
{
 return line((*this)(a.base()), (*this)(a.base()+a.dir()));
}

ltransform ltransform::translate(C vector2& s)
{
 return ltransform(matrix22::identity(), s);
}

ltransform::ltransform()
: transform(), warp(), shift()
{}

ltransform::ltransform(C ltransform& a)
: transform(), warp(a.warp), shift(a.shift)
{}

BOOL ltransform::ok() C
{
 return warp.ok() && shift.ok()
		&& vector_space::vseQ(warp.out, shift.space());
}

vector2 ltransform::inverse(C vector2& x) C
{return ::inverse(*this)(x);}

ltransform& ltransform::operator=(C ltransform& a)
{
	if(&a != this) {
		warp = a.warp;
		shift = a.shift;
		}
	return *this;
}

ltransform::~ltransform() {}
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#include <math.h>
// #include <iostream.h>
#include <float.h>
#include "gpklib/assert.h"
#include "nline.h"

#ifndef DBL_EPSILON
# define DBL_EPSILON	1e-14
#endif


double nline::p_hasangle(double theta) C
{
 assert(ok());
 C double st = sin(theta);
 C double ct = cos(theta);
 C double num = dir()(0)*st-dir()(1)*ct;
 return fabs(num)<DBL_MIN*2+3*DBL_EPSILON*fabs(dir()(0)*st+dir()(1)*ct)
  						? 0.0 : -0.5*num/(q()(0)*st-q()(1)*ct);
}

BOOL nline::check_hasangle(double theta) C
{
 assert(ok());
 C double st = sin(theta);
 C double ct = cos(theta);
 return fabs(dir()(0)*st-dir()(1)*ct) < DBL_MIN*2
								+ 3*DBL_EPSILON*fabs(dir()(0)*st+dir()(1)*ct)
 			|| fabs(q()(0)*st-q()(1)*ct) > DBL_MIN*2
								+ 3*DBL_EPSILON*fabs(q()(0)*st+q()(1)*ct);
}

double nline::angle(double s) C
{
 assert(ok());
 C vector2 d = dir() + 2*s*q();
 C double theta = atan2(d(1), d(0));
 return theta>M_PI/2 ? theta-M_PI : (theta<-M_PI/2 ? theta+M_PI : theta);
}

nline operator+(C nline& a, C vector2& b)
	{return nline(a.base()+b, a.dir(), a.q());}

vector2 nline::operator()(double s) C	{return (_q*s + _dir)*s + _base;}

#if 0
ostream& operator<<(ostream& s, C nline& l)
{
 if(l.ok())
 	s << "%< " << l.base() << " + s* " << l.dir() << " + s^2* "
		<< l.q() << " >%";
 else	s << "%< BAD NLINE >%";
 return s;
}
#endif

BOOL nline::ok() C
{
 return vector_space::vseQ(_base.space(), _dir.space())
			&& vector_space::vseQ(_base.space(), _q.space());
}
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#ifndef M22_H
# define M22_H
#include <gpk_std.h>
#include <stdio.h>
#ifdef __cplusplus
# include <iostream>
  using namespace std;

#ifndef V2_H
# include "v2.h"
#endif

extern "C"	{
#endif
#include <math.h>



typedef struct	{double d[2][2]; BOOL ok;} m22;

void m22constr(m22 *p);
BOOL m22is_square(m22 a);
BOOL m22badmat(m22 a);
double m22max(m22 a);
double m22trace(m22 a);
double m22norm_2(m22 a);
double m22norm(m22 a);
m22 m22add(m22 a, m22 b);
m22 m22sub(m22 a, m22 b);
m22 m22mult(m22 a, m22 b);
m22 m22smult(m22 a, double sb);
m22 m22transpose(m22 b);
m22 m22inverse(m22 a, double *pd);
m22 m22sqrt(m22 a);
m22 m22zero();
m22 m22identity();
void m22print(FILE *fp, m22 a);

#ifdef __cplusplus
}	/* extern "C" */

class matrix22 {
	double d[2][2];

	public:
	C vector_space *in, *out;
	matrix22 ns() C {return matrix22(d[0][0], d[0][1], d[1][0], d[1][1]);}

	public:
	double operator()(int i, int j) C	{return d[i][j];}
	matrix22();
	matrix22(C matrix22& a);
	matrix22(C m22& a);
	matrix22(double a00, double a01, double a10, double a11);
	matrix22(double a00, double a01, double a10, double a11,
				C vector_space *i, C vector_space *o);
	matrix22& operator=(C matrix22& a);

	BOOL badmat() C	{return !vector_space::vsok(in)
						|| !vector_space::vsok(out);}
	BOOL ok() C	{return !badmat();}
	BOOL is_square() C	{return TRUE;}

	static matrix22 identity();
	static matrix22 rotation(double);
	double e_val(int i) C;
	double norm() C	{return sqrt(norm_2());}
	double norm_2() C;
	double max() C;
	double trace() C	{return d[0][0] + d[1][1];}
	double determinant()	C;
	matrix22& operator+=(C matrix22& a);
	matrix22& operator-=(C matrix22& a);
	};

matrix22 sqrt(C matrix22& a);
matrix22 operator-(C matrix22& a, C matrix22& b);
matrix22 operator-(C matrix22& a);
matrix22 operator*(C matrix22& a, C matrix22& b);
matrix22 transpose(C matrix22& b);
matrix22 inverse(C matrix22& a, double *pd=0);
matrix22 operator+(C matrix22& a, C matrix22& b);
matrix22 operator*(C matrix22& b, double a);
/* matrix22 operator*(double a, C matrix22& b); */
ostream& operator<<(ostream& s, C matrix22& b);


inline matrix22 operator*(double a, C matrix22& b)
		{return b*a;}
#endif

#endif
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#ifndef LINE_INT_H
# define LINE_INT_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef V2_H
#  include "v2.h"
# endif
# ifndef LINE_H
#  include "line.h"
# endif
# ifndef NLINE_H
#  include "nline.h"
# endif



class line_intersection {
	TBOOL alongline, atinf, not_ready;
	int n_int;
	line where;
	double direction;
	vector2 ii[2];
	double _sa[2], _sb[2];

	public:
	line_intersection();
	line_intersection(C line_intersection& a);
	line_intersection(C line& a, C line& b);
	line_intersection(C nline& a, C line& b);
	line_intersection(C line& a, C nline& b);
	line_intersection& operator=(C line_intersection& a);

	C vector2& operator[](int i) C {return ii[i];}
	C double& sa(int i) C	{return _sa[i];}
	C double& sb(int i) C	{return _sb[i];}
	double inf_angle() C	{return direction;}	/* Valid iff at_inf(). */
	C line& l() C		{return where;}		/* Valid iff line_int(). */

	int num_ints() C	{return n_int;}
	BOOL one_int() C	{return n_int==1;}
	BOOL at_inf() C		{return atinf;}
	BOOL no_int() C		{return n_int==0;}
	BOOL line_int() C	{return alongline;}
	BOOL non_null()	C	{return n_int!=0;}
	BOOL operator!() C	{return not_ready;}

	BOOL invariant() C;
	};

#endif










speechresearch/gpklib/m22/m22cc.c


#include <math.h>
#include <stdio.h>
#include "gpklib/assert.h"
#include "m22.h"

ostream& operator<<(ostream& s, C matrix22& a)
{
 s << "[[" << a(0,0) << ',' << a(0,1) << "],[" << a(1,0)
 	<< ',' << a(1,1) << "]]";
 return s;
}

matrix22 matrix22::identity()
{
 return matrix22(1.0, 0.0, 0.0, 1.0);
}

double matrix22::determinant() C
{
 assert(ok());
 return d[0][0]*d[1][1] - d[1][0]*d[0][1];
}

matrix22 matrix22::rotation(double theta)
{
 C double ct = cos(theta);
 C double st = sin(theta);

 return matrix22(ct, -st, st, ct);
}

matrix22 operator-(C matrix22& a)
{
 return matrix22(-a(0,0), -a(0,1), -a(1,0), -a(1,1), a.in, a.out);
}


matrix22 operator*(C matrix22& a, C matrix22& b)
{
 assert(vector_space::vseQ(a.in, b.out));

 return matrix22(a(0,0)*b(0,0)+a(0,1)*b(1,0),
 				 a(0,1)*b(1,1)+a(0,0)*b(0,1),
				 a(1,0)*b(0,0)+a(1,1)*b(1,0),
				 a(1,1)*b(1,1)+a(1,0)*b(0,1),
				 b.in, a.out);
}

matrix22 inverse(C matrix22& a, double *pd)
{
 C double det = a(0,0)*a(1,1) - a(1,0)*a(0,1);

 if(pd)	*pd = det;
 assert(det != 0);

 return matrix22(a(1,1)/det, -a(0,1)/det, -a(1,0)/det, a(0,0)/det,
 					a.out, a.in);
}

matrix22 transpose(C matrix22& b)
{
 return matrix22(b(0,0), b(1,0), b(0,1), b(1,1));
}

matrix22 operator-(C matrix22& a, C matrix22& b)
{
 return matrix22(a(0,0)-b(0,0), a(0,1)-b(0,1), a(1,0)-b(1,0), a(1,1)-b(1,1),
 					vector_space::vseq(a.in, b.in),
					vector_space::vseq(a.out, b.out));
}

matrix22 sqrt(C matrix22& a)
{
 double change;
 int passes = 0;
 C double ran = fabs(a(0,0))+fabs(a(1,0))+fabs(a(0,1))+fabs(a(1,1));

 matrix22 b = matrix22::identity();
 do	{
	C matrix22 tmp = ((a*inverse(b))+b)*0.5;
	change = (tmp-b).norm();
	b = tmp; b.in = 0; b.out=0;
 	} while(change>1e-7*ran && passes++<20);

 if(passes >= 20)	{
	fprintf(stderr, "Sqrt(matrix): too many iterations\n");
	}
 assert(passes < 20);
 return b;
}

double matrix22::norm_2() C
{
 assert(ok());
 return d[0][0]*d[0][0]+d[1][0]*d[1][0]+d[0][1]*d[0][1]+d[1][1]*d[1][1];
}

inline LOCAL double max(double a, double b)
{ return a>b ? a : b; }

double matrix22::max() C
{assert(ok()); return ::max(::max(d[0][0],d[0][1]), ::max(d[1][0],d[1][1])); }

matrix22& matrix22::operator+=(C matrix22& a)
{
 d[0][0] += a(0,0);
 d[0][1] += a(0,1);
 d[1][0] += a(1,0);
 d[1][1] += a(1,1);
 in = vector_space::vseq(in, a.in);
 out = vector_space::vseq(out ,  a.out);

 return *this;
}

matrix22& matrix22::operator-=(C matrix22& a)
{
 d[0][0] -= a(0,0);
 d[0][1] -= a(0,1);
 d[1][0] -= a(1,0);
 d[1][1] -= a(1,1);
 in = vector_space::vseq(in, a.in);
 out = vector_space::vseq(out ,  a.out);
 return *this;
}

matrix22 operator+(C matrix22& a, C matrix22& b)
{
 return matrix22(a(0,0)+b(0,0), a(0,1)+b(0,1), a(1,0)+b(1,0), a(1,1)+b(1,1),
 					vector_space::vseq(a.in, b.in),
					vector_space::vseq(a.out, b.out));
}


matrix22 operator*(C matrix22& b, double a)
{
 return matrix22(a*b(0,0), a*b(0,1), a*b(1,0), a*b(1,1), b.in, b.out);
}


matrix22::matrix22()
 :in(&vector_space::bad), out(&vector_space::bad)
{
 d[0][0]=d[0][1]=d[1][0]=d[1][1]=quiet_nan(0);
}


double matrix22::e_val(int i) C
{
 assert(i==0 || i==1);
 assert(fabs(d[0][1]-d[1][0]) < 1e-6*(fabs(d[0][1])+fabs(d[1][0])+
 										sqrt(fabs(d[0][0]*d[1][1]))));
 C double ode = 0.5*(d[0][1]+d[1][0]);
 C double a = 0.5*(d[0][0]+d[1][1]);
 C double s = 0.5*sqrt((d[0][0]+d[1][1])*(d[0][0]+d[1][1])
 						- 4*(d[0][0]*d[1][1]-ode*ode));
 return i==0 ? a+s : a-s;
}

matrix22::matrix22(C matrix22& a) : in(a.in), out(a.out)
{d[0][0]=a.d[0][0];d[1][0]=a.d[1][0];
	d[0][1]=a.d[0][1];d[1][1]=a.d[1][1];}


matrix22::matrix22(C m22& a)
: in(0), out(0)
{d[0][0]=a.d[0][0];d[1][0]=a.d[1][0];
d[0][1]=a.d[0][1];d[1][1]=a.d[1][1];}

matrix22::matrix22(double a00, double a01, double a10, double a11)
:in(0), out(0) {d[0][0]=a00; d[0][1]=a01; d[1][0]=a10; d[1][1]=a11;}


matrix22::matrix22(double a00, double a01, double a10, double a11,
				C vector_space *i, C vector_space *o)
:in(i), out(o) {d[0][0]=a00; d[0][1]=a01; d[1][0]=a10; d[1][1]=a11;}


matrix22& matrix22::operator=(C matrix22& a)
{in=a.in; out=a.out; d[0][0]=a.d[0][0];d[1][0]=a.d[1][0];
			d[0][1]=a.d[0][1];d[1][1]=a.d[1][1]; return *this;}










speechresearch/gpklib/m22/nbox.c


#include <math.h>
#include "gpk_std.h"
#include "gpklib/assert.h"
#include "gpklib/nbox.h"
#include "gpklib/line_int.h"

#define D	if(0)

nparallelogram::nparallelogram(C box& x)
  : a(tensor222(), matrix22(x.size()(0), 0.0, 0.0, x.size()(1)), x.center(),
  		box::unitbox.center())
{assert(x.size()(0)>0); assert(x.size()(1)>0);}

nparallelogram::nparallelogram(C nltransform& b, C box& x)
 : a(b*nltransform(tensor222(), matrix22(x.size()(0), 0.0, 0.0, x.size()(1)),
 				x.center(), box::unitbox.center()))
{assert(x.size()(0)>0); assert(x.size()(1)>0);}

nparallelogram operator*(C nltransform& a, C nparallelogram& b)
{
 return nparallelogram(a*b.a, box::unitbox);
}

nparallelogram operator*(C nltransform& a, C box& b)
{
 return nparallelogram(a, b);
}

box nparallelogram::insidebox() C
{
 C vector2 ctr = (center() + 0.25*(c00() + c01() + c10() + c11())
 				     + 0.25*(s0()(0.5) + s1()(0.5) + s2()(0.5) + s3()(0.5)))
				*(1./3.);
 return insidebox(ctr);
}

#define NA	(4*6)
box nparallelogram::insidebox(C vector2& ctr) C
{
 double ang[NA];
 D fprintf(stderr, "entering insidebox\n");
 int i;
 int N=0;
 D fprintf(stderr, "entering angle loop\n");
 for(i=0;i<4;i++)	{
	D fprintf(stderr, "angle loop\n");
 	ang[N++] = chord(i).angle();
	D fprintf(stderr, "angle[%d]=%g (chord)\n", N-1, ang[N-1]);
	ang[N++] = line(ctr, c(i)).angle();
	D fprintf(stderr, "angle[%d]=%g (center)\n", N-1, ang[N-1]);
	if(s(i).check_hasangle(0))
		ang[N++] = line(ctr, s(i).hasangle(0)).angle();
	if(s(i).check_hasangle(M_PI/2))
		ang[N++] = line(ctr, s(i).hasangle(M_PI/2)).angle();
	if(s(i).check_hasangle(M_PI))
		ang[N++] = line(ctr, s(i).hasangle(M_PI)).angle();
	if(s(i).check_hasangle(-M_PI/2))
		ang[N++] = line(ctr, s(i).hasangle(-M_PI/2)).angle();
	}
 assert(N <= NA);

 D fprintf(stderr, "p:ib center=(%g %g)\n", ctr(0), ctr(1));

 vector2 best_spot(0.0, 0.0);
 for(i=0;i<N;i++)	{	/* find the angle that gives the maximum area. */
 	int j;
	line_intersection spots[NA*16];
	line lA[4];

	for(j=0;j<4;j++)
		lA[j] = line(vector2(0.0, 0.0), (j%2==0?M_PI:0)+(j/2==0?1:-1)*ang[i]);

	int ns=0;
	for(j=0;j<4;j++)	{
		int k;
		for(k=0;k<4;k++)	{
			spots[ns] = line_intersection(lA[k], s(j)-ctr);
			D fflush(stdout);
			assert(spots[ns].invariant());
			ns++;
			}
		}
	vector2 spot;

	for(j=0;j<ns;j++)	{
		/*
 		D fprintf(stderr, "p:ib spots[%d]=(%g %g) %s%d%c%c%c\n",
					j, spots[j](0), spots[j](1),
					spots[j].num_ints()>0?"OK":"NG", spots[j].num_ints(),
					spots[j].at_inf()?'i':' ', spots[j].no_int()?'n':' ',
					!spots[j]?'N':' ');
		*/
		assert(spots[j].invariant());
		int q;
		for(q=0;q<spots[j].num_ints();q++)	{
			if(spots[j].sb(q)>=0.0 && spots[j].sb(q)<=1.0
						&& (!spot.ok() || dist(spots[j][q])<dist(spot)))	{
					spot = spots[j][q];
					D fprintf(stderr, "%d ints(%d)\n", spots[j].num_ints(), q);
					}
			}
		}

 	D if(spot.ok()) fprintf(stderr, "p:ib spot[%d][%d]=(%g %g)\n", i, j, spot(0), spot(1));
	if(spot.ok() &&  fabs(spot(0)*spot(1))>fabs(best_spot(0)*best_spot(1)))
		best_spot = spot;
	}
 D fprintf(stderr, "p:ib best_spot=(%g %g)\n", best_spot(0), best_spot(1));

 C box rv = ctr + box(-fabs(best_spot(0)), -fabs(best_spot(1)),
 						fabs(best_spot(0)), fabs(best_spot(1)));
 /*
 C parallelogram srv(ltransform(rv.center(), rv.center(),
 									matrix22(0.99999, 0, 0, 0.99999)), rv);
 assert(encloses(srv.c00()));
 assert(encloses(srv.c01()));
 assert(encloses(srv.c10()));
 assert(encloses(srv.c11()));
 */
 return rv;
}

line nparallelogram::chord(int which_side) C
{
 return line(c(which_side), c(which_side+1));
}

vector2 nparallelogram::c(int which_corner) C
{
 if(which_corner < 0)
 	which_corner = 4-(-which_corner)%4;
 else which_corner %= 4;

 if(which_corner == 0)
 	return c00();
 else if(which_corner == 1)
 	return c01();
 else if(which_corner == 2)
 	return c11();
 else
 	return c10();
}

nline nparallelogram::s(int which_side) C
{
 return a(box::unitbox.s(which_side));
}

BOOL nparallelogram::encloses(C vector2& pos) C
{
 return box::unitbox.encloses(a.inverse(pos));
}

nparallelogram operator*(C ltransform& a, C nparallelogram& b)
{
 return nparallelogram(a*b.a, box::unitbox);
}


box nparallelogram::outsidebox() C
{
 double lx=0, ly=0, hx=0, hy=0;
 int i;
 for(i=0;i<4;i++)	{
	C vector2 tmp = c(i);
	if(i==0 || tmp(0)>hx)	hx = tmp(0);
	if(i==0 || tmp(0)<lx)	lx = tmp(0);
	if(i==0 || tmp(1)<ly)	ly = tmp(1);
	if(i==0 || tmp(1)>hy)	hy = tmp(1);
 	}
 for(i=0;i<4;i++)	{
	C nline side = s(i);
	int dir;
	for(dir=0;dir<4;dir++)
		if(side.check_hasangle(dir*M_PI/2.0))	{
			C double ss = side.p_hasangle(dir*M_PI/2.0);
			if(ss>=0.0 && ss<=1.0)	{
				C vector2 pos = side(ss);
				if(pos(0) > hx)	hx = pos(0);
				else if(pos(0) < lx)	lx = pos(0);
				if(pos(1) > hy)	hy = pos(1);
				else if(pos(1) < ly)	ly = pos(1);
				}
			}
 		}
 
 return box(lx, ly, hx, hy);
}

LOCAL vector2 vec_abs(C vector2& a)
{ return vector2(fabs(a(0)), fabs(a(1)), a.space()); }

/* returns a  box with the same area as 'a', a reasonable aspect ratio,
and the same center. */
LOCAL box boxify(C parallelogram& a)
{
 C vector2 ctr = a.center();
 vector2 hsz(0,0);
 int i;
 for(i=0;i<4;i++)	{
	hsz += vec_abs(a.c(i)-ctr);
	}
 hsz *= 0.25;
 hsz *= 0.25*a.area()/(hsz(0)*hsz(1));
 return box(ctr-hsz, ctr+hsz);
}

#define NLOOPS 30

	/* Returns the largest box whose image (under transform fwd) fits inside
   	box db1. */
box inverse_image(C box& db1, C nltransform& fwd)
{
 /* The linear approximation to the inverse image of db1: */
 C ltransform l_fwd(fwd.linearize());
 C ltransform il_fwd(inverse(l_fwd));
 box lc = inverse_image(db1, l_fwd);
 /* lc is in the Output Space. */
 assert(lc.size()(0)>0 && lc.size()(1)>0);

 int k;
 for(k=0;k<NLOOPS;k++)	{
 /* This is how much of db1 is occupied by lc in the space of db1: */
 	C box testbox = nparallelogram(fwd, lc).outsidebox();	
	/* Improve the match: */
	C ltransform fix_in_db1_space(testbox, db1);
	C ltransform fix = il_fwd*fix_in_db1_space*l_fwd;
	lc = boxify(parallelogram(fix, lc));
	if((fix.Jacobian()-matrix22::identity()).norm()<1e-7
			&& dist(lc.center()-fix(lc.center()))<1e-7)
		break;
	}
 assert(k<NLOOPS);	/* Require convergence. */
/* lc is now the biggest box in output space that can be transformed and
still fit inside db1. */

 return lc;
}

nparallelogram operator+(C nparallelogram& a, C vector2& shift)
{
 C ltransform a_shift(matrix22::identity(), shift);
 return nparallelogram(a_shift*a.a, box::unitbox);
}

double nparallelogram::area() C
{
 assert(0);
 return 0.0;
}

nparallelogram::~nparallelogram() {}










speechresearch/gpklib/m22/ltrans.h


#ifndef LTRANS_H
# define LTRANS_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef M22V2_H
#  include "m22v2.h"
# endif
# ifndef LINE_H
#  include "line.h"
# endif
// # include <iostream.h>
# ifndef TRANS_H
#  include "trans.h"
# endif

class box;

class ltransform : public transform	{
	matrix22 warp;
	vector2 shift;

	public:
	ltransform();
	~ltransform();
	ltransform(C box& from, C box& to);
	ltransform(C matrix22&w, C vector2& s);
	ltransform(C vector2& init_point, C vector2& final_point, C matrix22& warp);
	ltransform(C ltransform& a);
	ltransform& operator=(C ltransform& a);

	static ltransform identity(C vector_space *sfrom=0, C vector_space *sto=0);
	static ltransform translate(C vector2& s);

	BOOL ok() C;
	friend ostream& operator<<(ostream& s, C ltransform& t);
	C matrix22& Jacobian() C	{return warp;}
	double Wronskian() C	{return Jacobian().determinant();}
	vector2 inverse(C vector2& x) C;
	friend ltransform inverse(C ltransform& x);
	friend ltransform sqrt(C ltransform& x);
	vector2 operator()(C vector2&) C;
	line operator()(C line&) C;
	ltransform operator()(C ltransform&) C;
	vector2 Center() C	{return vector2(0,0,warp.in);}
	vector2 Shift() C	{return shift;}
	C matrix22& Warp() C	{return warp;}
	ltransform linearize() C	{return *this;}
	void set_in_space(C vector_space *i) { warp.in = i;}
	void set_out_space(C vector_space *o) { shift.set_space(o); warp.out=o;}
	};

ltransform sqrt(C ltransform& x);
inline ltransform operator*(C ltransform& x, C ltransform& y)
	{return x(y);}
ltransform inverse(C ltransform& x);
ostream& operator<<(ostream& s, C ltransform& t);

#endif










speechresearch/gpklib/m22/m22v2.c


#include "gpklib/assert.h"
#include "m22v2.h"


vector2 operator*(C matrix22& a, C vector2& b)
{
 C vector_space *out = vector_space::vseQ(a.in, b.space())
							? a.out : &vector_space::bad;

 return vector2(a(0,0)*b(0)+a(0,1)*b(1), a(1,0)*b(0)+a(1,1)*b(1), out);
}



vector2 operator*(C vector2& b, C matrix22& a)
{
 C vector_space *in = vector_space::vseQ(a.out, b.space())
							? a.in : &vector_space::bad;

 return vector2(b(0)*a(0,0)+b(1)*a(1,0), b(0)*a(0,1)+b(1)*a(1,1), in);
}



matrix22 outer(C vector2& a, C vector2& b)
{
 return matrix22(a(0)*b(0), a(0)*b(1), a(1)*b(0), a(1)*b(1),
						b.space(), a.space());
}


vector2 row(C matrix22& a, int row_idx)
{
 return vector2(a(row_idx, 0), a(row_idx, 1), a.out);
}


vector2 column(C matrix22& a, int col_idx)
{
 return vector2(a(0, col_idx), a(1, col_idx), a.in);
}


double quadratic_form(C vector2& a, C matrix22& b)
{
	assert(vector_space::vseQ(a.space(), b.in));
	assert(vector_space::vseQ(a.space(), b.out));

	return a(0)*a(0)*b(0,0)
		+ a(0)*a(1)*b(0,1)
		+ a(1)*a(0)*b(1,0)
		+ a(1)*a(1)*b(1,1);
}










speechresearch/gpklib/m22/nline.h


#ifndef NLINE_H
# define NLINE_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef V2_H
#  include "v2.h"
# endif




class nline	{
	vector2 _base, _dir, _q;	/* parametric form. */

	public:
	nline(C vector2& base_, C vector2& dir_, C vector2& q_)
		: _base(base_), _dir(dir_), _q(q_)	{}
	nline(C nline& i) : _base(i._base), _dir(i._dir), _q(i._q) {}
	nline& operator=(C nline& i) {_base=i._base; _dir=i._dir;
									_q=i._q; return *this;}

	C vector2& base() C	{return _base;}
	C vector2& dir() C	{return _dir;}
	C vector2& q() C	{return _q;}

	vector2 operator()(double s) C;
	BOOL check_hasangle(double theta) C;
	double p_hasangle(double theta) C;
	vector2 hasangle(double theta) C	{return (*this)(p_hasangle(theta));}
	double angle(double s) C;
	BOOL ok() C;
	};

nline operator+(C nline& a, C vector2& b);
inline nline operator-(C nline& a, C vector2& b)	{return a + (-b);}
inline nline operator+(C vector2& b, C nline& a)	{return a+b;}

#endif










speechresearch/gpklib/m22/nbox.h


#ifndef NBOX_H
# define NBOX_H

# ifndef V2_H
#  include "v2.h"
# endif
# ifndef NLTRANS_H
#  include "nltrans.h"
# endif
# ifndef BOX_H
#  include "box.h"
# endif
# ifndef NLINE_H
#  include "nline.h"
# endif

class nparallelogram : public geo_shape	{
	nltransform a;

	public:

	~nparallelogram();
	nparallelogram(C box& x);
	nparallelogram(C nltransform& b, C box& x);
	nparallelogram(C nparallelogram& i) : geo_shape(), a(i.a) {}
	nparallelogram& operator=(C nparallelogram& i) {a=i.a; return *this;}

	vector2 c(int which_corner) C;
	vector2 c00() C	{return a(box::unitbox.c00());}
	vector2 c01() C	{return a(box::unitbox.c01());}
	vector2 c10() C	{return a(box::unitbox.c10());}
	vector2 c11() C	{return a(box::unitbox.c11());}
	vector2 center() C	{return a(box::unitbox.center());}
	nline s(int which_side) C;
	nline s0() C	{return s(0);}
	nline s1() C	{return s(1);}
	nline s2() C	{return s(2);}
	nline s3() C	{return s(3);}
	line chord0() C	{return chord(0);}
	line chord1() C	{return chord(1);}
	line chord2() C	{return chord(2);}
	line chord3() C	{return chord(3);}
	line chord(int which_side) C;

	double area() C;
	box outsidebox() C;
	box insidebox() C;
	box insidebox(C vector2& ctr) C;
	BOOL encloses(C vector2& pos) C; /* No trivial algorithm exists. */

	friend nparallelogram operator*(C nltransform& a, C nparallelogram& b);
	friend nparallelogram operator*(C ltransform& a, C nparallelogram& b);
	friend nparallelogram operator+(C nparallelogram& a, C vector2& shift);
	C nltransform& Transform() C	{return a;}
	BOOL ok() C	{return a.ok();}
	C vector_space *space() C	{return a.Shift().space();}
	};

nparallelogram operator*(C nltransform& a, C nparallelogram& b);
nparallelogram operator*(C ltransform& a, C nparallelogram& b);
nparallelogram operator*(C nltransform& a, C box& b);
nparallelogram operator+(C nparallelogram& a, C vector2& shift);
inline nparallelogram operator-(C nparallelogram& a, C vector2& shift)
	{return a+(-shift);}
inline nparallelogram operator+(C vector2& shift, C nparallelogram& a)
	{return a+shift;}
box inverse_image(C box& db1, C nltransform& fwd);

#endif










speechresearch/gpklib/m22/t222n.h


#ifndef T222_H
# define T222_H
# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# include <stdio.h>
# include <math.h>
# include "m22.h"
# include "v2.h"

class tensor222 {
	double d[2][2][2];
	int *i[3];

	public:
	double operator()(int i, int j, int k) C	{return d[i][j][k];}
	tensor222();
	tensor222(double a000, double a001, double a010, double a011,
				double a100, double a101, double a110, double a111);
    tensor222& indices(int& ii, int& jj, int& kk)
						{i[1]=&ii; i[2]=&jj; i[3]=&kk; return *this;}
	tensor222& index0(int& ii)	{i[0]=&ii; return *this;}
	tensor222& index1(int& ii)	{i[1]=&ii; return *this;}
	tensor222& index2(int& ii)	{i[2]=&ii; return *this;}
	tensor222 operator-() C;
	static tensor222 identity();
	double norm_2() C;
	double norm() C	{return ::sqrt(norm_2());}
	double max() C;
	};

tensor222 operator-(C tensor222& a, C tensor222& b);
tensor222 operator-(C tensor222& a);
matrix22 operator*(C tensor222& a, C vector2& b);
matrix22 operator*(C vector2& a, C tensor222& b);
matrix22 mid(C tensor222& b, C vector2& a);
tensor222 mid(C tensor222& b, C matrix22& a);
tensor222 tail(C tensor222& b, C matrix22& a);
tensor222 operator+(C tensor222& a, C tensor222& b);
tensor222 operator*(C tensor222& b, double a);
tensor222 operator*(double a, C tensor222& b);


inline tensor222 operator*(double a, C tensor222& b)
		{return b*a;}
#endif










speechresearch/gpklib/m22/m22v2.h


#ifndef M22V2_H
# define M22V2_H

# ifndef M22_H
#  include "m22.h"
# endif
# ifndef V2_H
#  include "v2.h"
# endif

vector2 operator*(C matrix22& a, C vector2& b);
vector2 operator*(C vector2& a, C matrix22& b);

matrix22 outer(C vector2& a, C vector2& b);
inline matrix22 operator%(C vector2& a, C vector2& b)
		{return outer(a, b);}							/* Outer product. */

vector2 row(C matrix22& a, int row_idx);
vector2 column(C matrix22& a, int col_idx);

	/* a*b*a^t */
double quadratic_form(C vector2& a, C matrix22& b);

#endif










speechresearch/gpklib/m22/nltrans.c


#include "gpklib/assert.h"
#include "nltrans.h"


nltransform::nltransform(C tensor222& n, C matrix22&w, C vector2& s,
							C vector2& c)
: nl(n), warp(w), shift(s), center(c)
{}

nltransform::nltransform(C vector2& init_point, C vector2& final_point,
				C matrix22& w, C tensor222& n)
: nl(n), warp(w), shift(final_point), center(init_point)
{ }

nltransform nltransform::identity(C vector2& ctr)
{
 return nltransform(tensor222(), matrix22::identity(), ctr, ctr);
}

matrix22 nltransform::Jacobian(C vector2& x) C
{
 C vector2 X = x-center;
 assert(vector_space::vsok(X.space()));
 C matrix22 nltmp(2*nl(0,0,0)*X(0)+(nl(0,0,1)+nl(0,1,0))*X(1),
 			    	2*nl(0,1,1)*X(1)+(nl(0,0,1)+nl(0,1,0))*X(0),
 					2*nl(1,0,0)*X(0)+(nl(1,0,1)+nl(1,1,0))*X(1),
 			    	2*nl(1,1,1)*X(1)+(nl(1,0,1)+nl(1,1,0))*X(0));
 				 
 return nltmp + warp;
}

vector2 nltransform::operator()(C vector2& x) C
{
 C vector2 X = x-center;
 return (nl*X + warp)*X + shift;
}

nltransform nltransform::operator()(C nltransform& a) C
{
 assert(vector_space::vseQ(center.space(), a.Shift().space()));
 assert(vector_space::vseQ(center.space(), warp.in));
 assert(vector_space::vseQ(shift.space(), warp.out));
 C vector2 p = a.Shift() - center;
 C tensor222 nn = (nl*p)*a.Nl() + mid(nl, a.Warp())*a.Warp()
 						+ mid(nl, p)*a.Nl() + warp*a.Nl();
 C matrix22 ww = (nl*p)*a.Warp() + mid(nl, p)*a.Warp() + warp*a.Warp();
 C vector2 ss = (nl*p)*p + warp*p + shift;

 return nltransform(nn, ww, ss, a.Center()
					); /* ... plus higher order terms. */
}
#if 0
nltransform nltransform::operator()(C nltransform& a) C
{
 C vector2 p = a.Shift() - center;
 C vector2 A1 = a.Nl()*a.Center()*a.Center() - a.Warp()*a.Center() + p;
 C matrix22 B1 = a.Warp() - a.Nl()*a.Center() - mid(a.Nl(), a.Center());
 C tensor222 C1 = a.Nl();

 C tensor222 nn = (nl*A1)*C1 + mid(nl, B1)*B1 + mid(nl, A1)*C1 + warp*C1;
 C matrix22 ww = (nl*A1)*B1 + mid(nl, A1)*B1 + warp*B1;
 C vector2 ss = (nl*A1)*A1 + warp*A1 + shift;

 C vector2 nc = inverse(a.linearize())(0.5*center + 0.5*a.Shift());
 /* cout << "nc = "<< nc << "\n"; */

 C matrix22 www = ww + nn*nc + mid(nn, nc);

 return nltransform(nn, www,
					ss - (nn*nc)*nc + www*nc,
					nc
					); /* ... plus higher order terms, and debris from HOT. */
}
#endif

nltransform nltransform::operator()(C ltransform& aa) C
{
 assert(vector_space::vseQ(center.space(), aa.Shift().space()));
 C vector2 p = aa.Shift() - center;
 assert(vector_space::vsok(p.space()));
 C vector2 c0 = ::inverse(aa)(center);
 C tensor222 nn = mid(nl*aa.Warp(), aa.Warp());
 C matrix22 ww = warp*aa.Warp() + mid(nl, p)*aa.Warp() + mid(nl, aa.Warp())*p
					 	+ nn*c0 + mid(nn,c0);
 C vector2 ss = nl*p*p + warp*p + shift - nn*c0*c0 + ww*c0;

 return nltransform(nn, ww, ss, c0);
}

nltransform sqrt(C nltransform& x)
{
 /* cout << "sqrt of " << x << "\n"; */
 C matrix22 iw = inverse(sqrt(0.5*matrix22::identity() + 0.5*x.Warp().ns()));
 int i;

 vector2 p = 0.5*(x.Shift().ns() - x.Center().ns());
 tensor222 n = 0.5*iw*mid(x.Nl(), iw)*iw;
 matrix22 w = sqrt(x.Warp()).ns();
 for(i=0;i<20;i++)	{
	C tensor222 te = x.Nl() - (mid(n, x.Warp())*x.Warp() + n*p*n + mid(n, p)*n
									+ x.Warp()*n);
	/* cout << "T error= " << te << "\n"; */
	n += 0.5*iw*mid(te, iw)*iw;
	C matrix22 me = x.Warp() - (n*p*w + mid(n,w)*p + w*w);
	/* cout << "M error = " << me << "\n"; */
	w += 0.5*me*inverse(n*p + mid(n,p) + w);
	C vector2 pe = x.Shift().ns() - x.Center().ns()
						- (n*p + w + matrix22::identity())*p;
	p += inverse(w + matrix22::identity())*pe;
 	}

 nltransform rv(n, w, p+x.Center().ns(), x.Center());
 return rv;
}


nltransform inverse(C nltransform& x)
{

 assert(vector_space::vseQ(x.Warp().in, x.Center().space()));

 assert(vector_space::vseQ(x.Warp().out, x.Shift().space()));

 C ltransform llt = inverse(x.linearize());
 C matrix22 iw1 = llt.Warp();

 return nltransform(-iw1*(x.Nl()*iw1)*iw1, llt, x.Shift());
}


nltransform::nltransform(C tensor222& n, C ltransform& t, C vector2& c)
: nl(n), warp(t.Warp()), shift(t(c)), center(c)
{}

ltransform nltransform::linearize() C
{
 assert(vector_space::vsok(vector_space::vseq(Warp().in, Center().space())));
 assert(vector_space::vsok(vector_space::vseq(Warp().out, Shift().space())));
 return ltransform(Center(), Shift(), Warp());
}

#if 0
ostream& operator<<(ostream& s, C nltransform& t)
{
 return s << "{{" << t.shift << "+" << t.warp << "*+"
 			<< t.nl << "**}(x-" << t.center << ")}";
}
#endif

nline nltransform::operator()(C line& l) C
{
 return nline((*this)(l.base()),
				Warp()*l.dir() + (Nl()*l.dir())*(l.base()-Center())
							     + (Nl() * (l.base()-Center()) ) * l.dir(),
				(Nl()*l.dir())*l.dir()
				);
}

nltransform& nltransform::recenter(C vector2& newcenter)
{
 C vector2 chg = newcenter-center;
 warp += nl*chg + mid(nl, chg);
 shift += warp*chg + (nl*center)*center - (nl*newcenter)*newcenter;
 center = newcenter;
 return *this;
}

nltransform::nltransform(C nltransform& a)
: transform(), nl(a.nl), warp(a.warp), shift(a.shift), center(a.center)
{ }

nltransform::nltransform()
: transform(), nl(),  warp(), shift(), center()
{ }

nltransform operator*(C ltransform& t, C nltransform& a)
{
 assert(vector_space::vseQ(t.Center().space(), a.Shift().space()));
 assert(vector_space::vseQ(t.Center().space(), t.Warp().in));
 assert(vector_space::vseQ(t.Shift().space(), t.Warp().out));
 C vector2 p = a.Shift() - t.Center();
 C tensor222 nn = t.Warp()*a.Nl();
 C matrix22 ww = t.Warp()*a.Warp();
 C vector2 ss = t.Warp()*p + t.Shift();

 return nltransform(nn, ww, ss, a.Center());
}

nltransform& nltransform::operator=(C nltransform& i)
		{nl=i.nl; warp=i.warp; shift=i.shift; center=i.center; return *this;}

vector2 nltransform::inverse(C vector2& x) C
{
 int loops=0;
 double d = 0;
 vector2 y = ::inverse(linearize())(x);
 /* cout << "linearized inverse of "<<x<<" is "<<y<<"\n"; */
 do	{
	/* cout << "result is " << (*this)(y) << "\n"; */
 	C vector2 chg = ::inverse(Jacobian(y))*(x-(*this)(y));
	/* cout << "change is " << chg << "for a dist= " << dist(chg) << "\n"; */
 	d = dist(chg);
 	y += chg;
	/* cout << "next y is " << y << "\n"; */
	} while(loops++<10 && d>1e-6);
 assert(loops<=10);
 return y;
}

BOOL nltransform::ok() C
{
 return nl.ok() && warp.ok() && shift.ok() && center.ok()
		&& vector_space::vseQ(center.space(), warp.in)
		&& vector_space::vseQ(shift.space(), warp.out);
}

void nltransform::set_in_space(C vector_space *i)
{ center.set_space(i); warp.in=i;}

void nltransform::set_out_space(C vector_space *o)
{ shift.set_space(o); warp.out=o;}

nltransform::~nltransform() {}










speechresearch/gpklib/m22/nltrans.cc


#include "nltrans.h"
#include <stdio.h>
#include <assert.h>

#define D if(1)

nltransform::nltransform(C tensor222& n, C matrix22&w, C vector2& s,
							C vector2& c)
: nl(n), warp(w), shift(s), center(c)
{}

nltransform::nltransform(C vector2& init_point, C vector2& final_point,
				C matrix22& w, C tensor222& n)
: nl(n), shift(final_point), warp(w), center(init_point)
{ }

nltransform nltransform::identity(C vector2& ctr)
{
 return nltransform(tensor222(), matrix22::identity(), ctr, ctr);
}

matrix22 nltransform::Jacobian(C vector2& x) C
{
 C vector2 X = x-center;
 C matrix22 nltmp(2*nl(0,0,0)*X(0)+(nl(0,0,1)+nl(0,1,0))*X(1),
 			    	2*nl(0,1,1)*X(1)+(nl(0,0,1)+nl(0,1,0))*X(0),
 					2*nl(1,0,0)*X(0)+(nl(1,0,1)+nl(1,1,0))*X(1),
 			    	2*nl(1,1,1)*X(1)+(nl(1,0,1)+nl(1,1,0))*X(0));
 				 
 return nltmp + warp;
}

vector2 nltransform::operator()(C vector2& x) C
{
 C vector2 X = x-center;
 return (nl*X + warp)*X + shift;
}

nltransform nltransform::operator()(C nltransform& a) C
{
 assert(vector_space::vseQ(center.space(), a.Shift().space()));
 assert(vector_space::vseQ(center.space(), warp.in));
 assert(vector_space::vseQ(shift.space(), warp.out));
 C vector2 p = a.Shift() - center;
 C tensor222 nn = (nl*p)*a.Nl() + mid(nl, a.Warp())*a.Warp()
 						+ mid(nl, p)*a.Nl() + warp*a.Nl();
 C matrix22 ww = (nl*p)*a.Warp() + mid(nl, p)*a.Warp() + warp*a.Warp();
 C vector2 ss = (nl*p)*p + warp*p + shift;

 return nltransform(nn, ww, ss, a.Center()
					); /* ... plus higher order terms. */
}
#if 0
nltransform nltransform::operator()(C nltransform& a) C
{
 C vector2 p = a.Shift() - center;
 C vector2 A1 = a.Nl()*a.Center()*a.Center() - a.Warp()*a.Center() + p;
 C matrix22 B1 = a.Warp() - a.Nl()*a.Center() - mid(a.Nl(), a.Center());
 C tensor222 C1 = a.Nl();

 C tensor222 nn = (nl*A1)*C1 + mid(nl, B1)*B1 + mid(nl, A1)*C1 + warp*C1;
 C matrix22 ww = (nl*A1)*B1 + mid(nl, A1)*B1 + warp*B1;
 C vector2 ss = (nl*A1)*A1 + warp*A1 + shift;

 C vector2 nc = inverse(a.linearize())(0.5*center + 0.5*a.Shift());
 /* cout << "nc = "<< nc << "\n"; */

 C matrix22 www = ww + nn*nc + mid(nn, nc);

 return nltransform(nn, www,
					ss - (nn*nc)*nc + www*nc,
					nc
					); /* ... plus higher order terms, and debris from HOT. */
}
#endif

nltransform nltransform::operator()(C ltransform& a) C
{
 assert(vector_space::vseQ(center.space(), a.Shift().space()));
 C vector2 p = a.Shift() - center;
 assert(vector_space::vsok(p.space()));
 C vector2 c0 = ::inverse(a)(center);
 C tensor222 nn = mid(nl*a.Warp(), a.Warp());
 C matrix22 ww = warp*a.Warp() + mid(nl, p)*a.Warp() + mid(nl, a.Warp())*p
					 	+ nn*c0 + mid(nn,c0);
 C vector2 ss = nl*p*p + warp*p + shift - nn*c0*c0 + ww*c0;

 return nltransform(nn, ww, ss, c0);
}

nltransform sqrt(C nltransform& x)
{
 /* cout << "sqrt of " << x << "\n"; */
 C matrix22 iw = inverse(sqrt(0.5*matrix22::identity() + 0.5*x.Warp().ns()));
 int i;

 vector2 p = 0.5*(x.Shift().ns() - x.Center().ns());
 tensor222 n = 0.5*iw*mid(x.Nl(), iw)*iw;
 matrix22 w = sqrt(x.Warp()).ns();
 for(i=0;i<20;i++)	{
	C tensor222 te = x.Nl() - (mid(n, x.Warp())*x.Warp() + n*p*n + mid(n, p)*n
									+ x.Warp()*n);
	/* cout << "T error= " << te << "\n"; */
	n += 0.5*iw*mid(te, iw)*iw;
	C matrix22 me = x.Warp() - (n*p*w + mid(n,w)*p + w*w);
	/* cout << "M error = " << me << "\n"; */
	w += 0.5*me*inverse(n*p + mid(n,p) + w);
	C vector2 pe = x.Shift().ns() - x.Center().ns()
						- (n*p + w + matrix22::identity())*p;
	p += inverse(w + matrix22::identity())*pe;
 	}

 nltransform rv(n, w, p+x.Center().ns(), x.Center());
 return rv;
}


nltransform inverse(C nltransform& x)
{

 assert(vector_space::vseQ(x.Warp().in, x.Center().space()));

 assert(vector_space::vseQ(x.Warp().out, x.Shift().space()));

 C ltransform llt = inverse(x.linearize());
 C matrix22 iw1 = llt.Warp();

 return nltransform(-iw1*(x.Nl()*iw1)*iw1, llt, x.Shift());
}


nltransform::nltransform(C tensor222& n, C ltransform& t, C vector2& c)
: nl(n), warp(t.Warp()), shift(t(c)), center(c)
{}

ltransform nltransform::linearize() C
{
 assert(vector_space::vsok(vector_space::vseq(Warp().in, Center().space())));
 assert(vector_space::vsok(vector_space::vseq(Warp().out, Shift().space())));
 return ltransform(Center(), Shift(), Warp());
}

ostream& operator<<(ostream& s, C nltransform& t)
{
 return s << "{{ " << t.shift << "\n\t+ " << t.warp << " *\n\t+ "
 			<< t.nl << "**}\n\t\t(x- " << t.center << ")}";
}

nline nltransform::operator()(C line& l) C
{
 return nline((*this)(l.base()),
				Warp()*l.dir() + (Nl()*l.dir())*(l.base()-Center())
							     + (Nl() * (l.base()-Center()) ) * l.dir(),
				(Nl()*l.dir())*l.dir()
				);
}

nltransform& nltransform::recenter(C vector2& newcenter)
{
 C vector2 chg = newcenter-center;
 warp += nl*chg + mid(nl, chg);
 shift += warp*chg + (nl*center)*center - (nl*newcenter)*newcenter;
 center = newcenter;
 return *this;
}

nltransform::nltransform(C nltransform& a)
: nl(a.nl), warp(a.warp), shift(a.shift), center(a.center)
{
assert(vector_space::vseQ(center.space(),warp.in));
assert(vector_space::vseQ(shift.space(),warp.out));
}

nltransform::nltransform()
: nl(),  warp(), shift(), center()
{ }

nltransform operator*(C ltransform& t, C nltransform& a)
{
 assert(vector_space::vseQ(t.Center().space(), a.Shift().space()));
 assert(vector_space::vseQ(t.Center().space(), t.Warp().in));
 assert(vector_space::vseQ(t.Shift().space(), t.Warp().out));
 C vector2 p = a.Shift() - t.Center();
 C tensor222 nn = t.Warp()*a.Nl();
 C matrix22 ww = t.Warp()*a.Warp();
 C vector2 ss = t.Warp()*p + t.Shift();

 return nltransform(nn, ww, ss, a.Center());
}

nltransform& nltransform::operator=(C nltransform& i)
		{nl=i.nl; warp=i.warp; shift=i.shift; center=i.center; return *this;}
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#ifndef NLTRANS_H
# define NLTRANS_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef M22V2_H
#  include "m22v2.h"
# endif
# ifndef T222_H
#  include "t222.h"
# endif
# ifndef LTRANS_H
#  include "ltrans.h"
# endif
// # include <iostream.h>
# ifndef NLINE_H
#  include "nline.h"
# endif
# ifndef LINE_H
#  include "line.h"
# endif
# ifndef TRANS_H
#  include "trans.h"
# endif


#define N_IMAGES 2

class nltransform : public transform	{
	tensor222 nl;
	matrix22 warp;
	vector2 shift;
	vector2 center;

	public:
	nltransform(C nltransform& a);
	~nltransform();
	nltransform();
	nltransform(C tensor222& n,
					C ltransform& t,
					C vector2& ctr);
	nltransform(C tensor222& n, C matrix22&w, C vector2& s, C vector2& ctr);
	nltransform(C vector2& init_and_ctr, C vector2& final_point,
				C matrix22& warp, C tensor222& n);
	nltransform& operator=(C nltransform& i);

	static nltransform identity(C vector2& center);
	void set_in_space(C vector_space *i);
	void set_out_space(C vector_space *o);

	BOOL ok() C;
	matrix22 Jacobian(C vector2& x) C;
	double Wronskian(C vector2& x) C	{return Jacobian(x).determinant();}
	friend nltransform inverse(C nltransform& x);	/* Approx inverse xform. */
	vector2 inverse(C vector2& x) C;	/* exact inverse of one point. */
	friend nltransform sqrt(C nltransform& x);
	vector2 operator()(C vector2&) C;
	nltransform operator()(C nltransform&) C;
	nltransform operator()(C ltransform&) C;
	nline operator()(C line&) C;
	nline operator()(C nline&) C;
	vector2 Shift() C	{return shift;}
	vector2 Center() C	{return center;}
	C matrix22& Warp() C	{return warp;}
	C tensor222& Nl() C	{return nl;}
	ltransform linearize() C;
	nltransform& recenter(C vector2& newcenter);
	// friend ostream& operator<<(ostream& s, C nltransform& t);
	};

nltransform operator*(C ltransform& a, C nltransform& b);
inline nltransform operator*(C nltransform& a, C ltransform& b)
	{return a(b);}
nltransform sqrt(C nltransform& x);
inline nltransform operator*(C nltransform& x, C nltransform& y)
	{return x(y);}
nltransform inverse(C nltransform& x);
// ostream& operator<<(ostream& s, C nltransform& t);

#endif
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#include <math.h>
#include <float.h>
#include "gpklib/assert.h"
#include "gpklib/line.h"

#define D	if(0)

#ifndef DBL_EPSILON
# define DBL_EPSILON	1e-14
#endif

double line::angle() C
{
 assert(ok());
 C double theta = atan2(_dir(1), _dir(0));
 return theta>M_PI/2 ? theta-M_PI : (theta<-M_PI/2 ? theta+M_PI : theta);
}

line::line(C vector2& point, double angle_)
 : _base(point), _dir(vector2::unitvec(angle_))
{}

double line::p_nearest_to_origin() C
{
 assert(ok());
 C double denom = dot(dir(), dir());
 return -dot(base(), dir())/denom;
}

line::line(double aa, double bb, double cc)
 : _base(vector2(aa*cc/(aa*aa+bb*bb), bb*cc/(aa*aa+bb*bb))), _dir(-bb, aa)
{ }

line operator+(C line& a, C vector2& b)
{return line(a.base()+b, a.base()+a.dir()+b);}

ostream& operator<<(ostream& s, C line& l)
{
 if(l.ok())
 	s << "%< " << l.base() << " + s* " << l.dir() << " >%";
 else	s << "%< BAD LINE >%";
 return s;
}

line::line()	: _base(), _dir() {}

line::line(C vector2& point1, C vector2& point2)
 : _base(point1), _dir(point2-point1)	{}

double line::x_intercept() C
{
 assert(ok());
 return _base(0)-_dir(0)*_base(1)/_dir(1);
}

double line::y_intercept() C
{
 assert(ok());
 return _base(1)-_dir(1)*_base(0)/_dir(0);
}
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#include <trans.h>


transform::~transform()
{}
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#include <math.h>
#include <stdio.h>
#include "gpklib/v2.h"
#include "gpklib/assert.h"

void v2constr(v2 *p)
{
 assert(p);
 p->ok = TRUE;
 p->d[0] = p->d[1] = 0.0;
 }

BOOL v2badmat(v2 a)	{return !a.ok;}

double v2max(v2 a)
{
 assert(a.ok);
 return a.d[0]>a.d[1] ? a.d[0] : a.d[1];
}

LOCAL double xx(double a)	{return a*a;}

double v2norm_2(v2 a)
{
 return xx(a.d[0]) + xx(a.d[1]);
}

double v2norm(v2 a)	{return sqrt(v2norm_2(a));}

v2 v2add(v2 a, v2 b)
{
 a.ok = a.ok && b.ok;
 a.d[0] += b.d[0];
 a.d[1] += b.d[1];
 return a;
}

v2 v2sub(v2 a, v2 b)
{
 a.ok = a.ok && b.ok;
 a.d[0] -= b.d[0];
 a.d[1] -= b.d[1];
 return a;
}

v2 v2smult(v2 a, double sb)
{
 a.d[0] *= sb;
 a.d[1] *= sb;
 return a;
}

v2 v2zero()
{
 v2 rv;
 rv.ok = TRUE;
 rv.d[0] = rv.d[1] = 0.0;
 return rv;
}

void v2print(FILE *fp, v2 a)
{
 fprintf(fp, "[ %g %g ]", a.d[0], a.d[1]);
}










speechresearch/gpklib/m22/box.c


#include <math.h>
#include "gpk_std.h"
#include "gpklib/assert.h"
#include "gpklib/box.h"
#include "gpklib/line_int.h"

#define D	if(0)

box::box(C vector2& c_00, C vector2& c_11, BOOL sort)
 : xl(c_00(0)), xh(c_11(0)), yl(c_00(1)), yh(c_11(1)),
 			sp(vector_space::vseq(c_00.space(), c_11.space()))
{
 if(sort && xl>xh)	{
	C double tmp = xl;
	xl = xh;
	xh = tmp;
 	}
 if(sort && yl>yh)	{
	C double tmp = yl;
	yl = yh;
	yh = tmp;
 	}
}

box::box(double x1, double y1, double x2, double y2, BOOL sort)
  : xl(x1), xh(x2), yl(y1), yh(y2), sp(0)
{
 if(sort && xl>xh)	{
	C double tmp = xl;
	xl = xh;
	xh = tmp;
 	}
 if(sort && yl>yh)	{
	C double tmp = yl;
	yl = yh;
	yh = tmp;
 	}
}


box::box(double x1, double y1, double x2, double y2, C vector_space *spc,
				BOOL sort)
  : xl(x1), xh(x2), yl(y1), yh(y2), sp(spc)
{
 if(sort && xl>xh)	{
	C double tmp = xl;
	xl = xh;
	xh = tmp;
 	}
 if(sort && yl>yh)	{
	C double tmp = yl;
	yl = yh;
	yh = tmp;
 	}
}

parallelogram::parallelogram(C box& x)
  : a(matrix22(x.size()(0), 0.0, 0.0, x.size()(1)), x.c00())
{assert(x.size()(0)>0); assert(x.size()(1)>0);}

parallelogram::parallelogram(C ltransform& b, C box& x)
 : a(b*ltransform(box::unitbox, x))
{assert(x.size()(0)>0); assert(x.size()(1)>0);}

parallelogram operator*(C ltransform& a, C parallelogram& b)
{
 return parallelogram(a*b.a, box::unitbox);
}

parallelogram operator*(C ltransform& a, C box& b)
{
 return parallelogram(a, b);
}

box parallelogram::outsidebox() C
{
 int i;
 double xmax = c(0)(0), ymax = c(0)(1), xmin = c(0)(0), ymin = c(0)(1);
 for(i=1;i<4;i++)	{
	C vector2 tmp = c(i);
	if(tmp(0) > xmax)	xmax = tmp(0);
	if(tmp(0) < xmin)	xmin = tmp(0);
	if(tmp(1) > ymax)	ymax = tmp(1);
	if(tmp(1) < ymin)	ymin = tmp(1);
	}
 return box(xmin, ymin, xmax, ymax);
}

box parallelogram::insidebox() C
{
 double ang[4];

 assert(encloses(center()));
 ang[0] = s0().angle();
 ang[1] = s1().angle();
 ang[2] = line(center(), c00()).angle();
 ang[3] = line(center(), c01()).angle();

 D fprintf(stderr, "angles=%g %g %g %g\n", ang[0], ang[1], ang[2], ang[3]);
 D fprintf(stderr, "p:ib center=(%g %g)\n", center()(0), center()(1));

 int i;
 vector2 best_spot(0.0, 0.0);
 for(i=0;i<4;i++)	{	/* find the angle that gives the maximum area. */
	C line lA(vector2(0.0, 0.0), ang[i]);
	C line lB(vector2(0.0, 0.0), -ang[i]);
	line_intersection spots[4];
	int j, ns=0;

	spots[ns++] = line_intersection(lA, s0()-center());
	spots[ns++] = line_intersection(lA, s1()-center());
	spots[ns++] = line_intersection(lB, s0()-center());
	spots[ns++] = line_intersection(lB, s1()-center());
	vector2 spot;
	assert(!spot.ok());

	for(j=0;j<ns;j++)	{
 		D fprintf(stderr, "p:ib spots[%d]=(%g %g) %s\n", j, spots[j][0](0),
							spots[j][0](1), spots[j].one_int()?"OK" : "NG");
		if(spots[j].one_int()
			&&  (!spot.ok() || dist(spots[j][0])<dist(spot)))
			spot = spots[j][0];
		}

	assert(spot.ok());

 	D fprintf(stderr, "p:ib spot=(%g %g)\n", spot(0), spot(1));
	if(fabs(spot(0)*spot(1)) > fabs(best_spot(0)*best_spot(1)))
		best_spot = spot;
	}
 D fprintf(stderr, "p:ib best_spot=(%g %g)\n", best_spot(0), best_spot(1));

 return center() + box(-fabs(best_spot(0)), -fabs(best_spot(1)),
 						fabs(best_spot(0)), fabs(best_spot(1)));
}


LOCAL double max(double a, double b) { return a>b ? a : b;}
LOCAL double min(double a, double b) { return a<b ? a : b;}

box intersect(C box& a, C box& b)
{
 return box(max(a.c00()(0), b.c00()(0)),
 			max(a.c00()(1), b.c00()(1)),
			min(a.c11()(0), b.c11()(0)),
			min(a.c11()(1), b.c11()(1)),
			vector_space::vseq(a.c00().space(), b.c00().space()), FALSE);
}

vector2 box::c(int which_corner) C
{

 if(which_corner < 0)
 	which_corner = 4-(-which_corner)%4;
 else which_corner %= 4;

 if(which_corner == 0)
 	return c00();
 else if(which_corner == 1)
 	return c01();
 else if(which_corner == 2)
 	return c11();
 else
 	return c10();
}

line box::s(int which_side) C
{
 return line(c(which_side), c(which_side+1));
}

line parallelogram::s(int which_side) C
{
 return line(c(which_side), c(which_side+1));
}

vector2 parallelogram::c(int which_corner) C
{
 if(which_corner < 0)
 	which_corner = 4-(-which_corner)%4;
 else which_corner %= 4;

 if(which_corner == 0)
 	return c00();
 else if(which_corner == 1)
 	return c01();
 else if(which_corner == 2)
 	return c11();
 else
 	return c10();
}

box operator+(C box& a, C vector2& shift)
{
 return box(a.c00()+shift, a.c11()+shift);
}

parallelogram operator+(C parallelogram& a, C vector2& shift)
{
 C ltransform a_shift(matrix22::identity(), shift);
 return parallelogram(a_shift(a.a), box::unitbox);
}

BOOL box::encloses(C vector2& pos) C
{
 assert(vector_space::vseQ(sp, pos.space()));
 return pos(0)>=xl && pos(0)<=xh && pos(1)>=yl && pos(1)<=yh;
}

BOOL parallelogram::encloses(C vector2& pos) C
{
 return box::unitbox.encloses(inverse(a)(pos));
}

BOOL box::encloses(C box& a) C
{
 return encloses(a.c00()) && encloses(a.c11());
}

BOOL parallelogram::encloses(C box& b) C
{
 C parallelogram ib = inverse(a)*b;
 C box ub(box::unitbox);
 return ub.encloses(ib.c00()) && ub.encloses(ib.c01())
 		 && ub.encloses(ib.c10()) && ub.encloses(ib.c11());
}

ostream& operator<<(ostream& s, C box& b)
{
 if(b.ok())
 	s << "#< " << b.c00() << ", " << b.c11() << ">#";
 else	s << "#< BAD BOX >#";
 return s;
}

C box box::unitbox(0.0, 0.0, 1.0, 1.0);

#define NLOOPS 30

	/* Returns the largest box whose image (under transform fwd) fits inside
   	box db1. */
box inverse_image(C box& db1, C ltransform& fwd)
{
 /* The linear approximation to the inverse image of db1: */
 box lc = parallelogram(inverse(fwd.linearize()), db1).insidebox();
 /* lc is in the Output Space. */
 assert(lc.size()(0)>0 && lc.size()(1)>0);

 return lc;
}

parallelogram::~parallelogram() {}










speechresearch/gpklib/m22/t222.c


#include "gpklib/assert.h"
#include "gpklib/t222.h"

tensor222 operator-(C tensor222& a, C tensor222& b)
{
 return tensor222(a(0,0,0)-b(0,0,0), a(0,0,1)-b(0,0,1), a(0,1,0)-b(0,1,0),
 				  a(0,1,1)-b(0,1,1), a(1,0,0)-b(1,0,0), a(1,0,1)-b(1,0,1),
				  a(1,1,0)-b(1,1,0), a(1,1,1)-b(1,1,1));
}

tensor222 tensor222::operator-() C
{
 return tensor222(-(*this)(0,0,0), -(*this)(0,0,1), -(*this)(0,1,0),
 				  -(*this)(0,1,1), -(*this)(1,0,0), -(*this)(1,0,1),
				  -(*this)(1,1,0), -(*this)(1,1,1));
}

matrix22 operator*(C tensor222& a, C vector2& b)
{
 assert(b.ok());
 return matrix22(a(0,0,0)*b(0)+a(0,0,1)*b(1),
 				 a(0,1,0)*b(0)+a(0,1,1)*b(1),
				 a(1,0,0)*b(0)+a(1,0,1)*b(1),
				 a(1,1,0)*b(0)+a(1,1,1)*b(1));
}

matrix22 operator*(C vector2& a, C tensor222& b)
{
 assert(a.ok());
 return matrix22(a(0)*b(0,0,0)+a(1)*b(1,0,0),
 				 a(0)*b(0,0,1)+a(1)*b(1,0,1),
				 a(0)*b(0,1,0)+a(1)*b(1,1,0),
				 a(0)*b(0,1,1)+a(1)*b(1,1,1));
}

tensor222 operator+(C tensor222& a, C tensor222& b)
{
 return tensor222(a(0,0,0)+b(0,0,0), a(0,0,1)+b(0,0,1), a(0,1,0)+b(0,1,0),
 				  a(0,1,1)+b(0,1,1), a(1,0,0)+b(1,0,0), a(1,0,1)+b(1,0,1),
				  a(1,1,0)+b(1,1,0), a(1,1,1)+b(1,1,1));
}

tensor222 operator*(C tensor222& b, double a)
{
 return tensor222(a*b(0,0,0), a*b(0,0,1), a*b(0,1,0),
 				  a*b(0,1,1), a*b(1,0,0), a*b(1,0,1),
				  a*b(1,1,0), a*b(1,1,1));
}

matrix22 mid(C tensor222& b, C vector2& a)
{
 assert(a.ok());
 return matrix22(a(0)*b(0,0,0)+a(1)*b(0,1,0),
 				 a(0)*b(0,0,1)+a(1)*b(0,1,1),
				 a(0)*b(1,0,0)+a(1)*b(1,1,0),
				 a(0)*b(1,0,1)+a(1)*b(1,1,1));
}

tensor222 mid(C tensor222& b, C matrix22& a)
{
 assert(a.ok());
 return tensor222(b(0,0,0)*a(0,0)+b(0,1,0)*a(1,0),
				  b(0,0,1)*a(0,0)+b(0,1,1)*a(1,0),
				  b(0,0,0)*a(0,1)+b(0,1,0)*a(1,1),
				  b(0,0,1)*a(0,1)+b(0,1,1)*a(1,1),
				  b(1,0,0)*a(0,0)+b(1,1,0)*a(1,0),
				  b(1,0,1)*a(0,0)+b(1,1,1)*a(1,0),
				  b(1,0,0)*a(0,1)+b(1,1,0)*a(1,1),
				  b(1,0,1)*a(0,1)+b(1,1,1)*a(1,1));
}

tensor222 operator*(C tensor222& b, C matrix22& a)
{
 assert(a.ok());
 return tensor222(b(0,0,0)*a(0,0)+b(0,0,1)*a(1,0),
 				  b(0,0,0)*a(0,1)+b(0,0,1)*a(1,1),
				  b(0,1,0)*a(0,0)+b(0,1,1)*a(1,0),
				  b(0,1,0)*a(0,1)+b(0,1,1)*a(1,1),
				  b(1,0,0)*a(0,0)+b(1,0,1)*a(1,0),
 				  b(1,0,0)*a(0,1)+b(1,0,1)*a(1,1),
				  b(1,1,0)*a(0,0)+b(1,1,1)*a(1,0),
				  b(1,1,0)*a(0,1)+b(1,1,1)*a(1,1));
}

tensor222 operator*(C matrix22& b, C tensor222& a)
{
 assert(b.ok());
 return tensor222(b(0,0)*a(0,0,0)+b(0,1)*a(1,0,0),
 				  b(0,0)*a(0,0,1)+b(0,1)*a(1,0,1),
 				  b(0,0)*a(0,1,0)+b(0,1)*a(1,1,0),
 				  b(0,0)*a(0,1,1)+b(0,1)*a(1,1,1),
 				  b(1,0)*a(0,0,0)+b(1,1)*a(1,0,0),
 				  b(1,0)*a(0,0,1)+b(1,1)*a(1,0,1),
 				  b(1,0)*a(0,1,0)+b(1,1)*a(1,1,0),
 				  b(1,0)*a(0,1,1)+b(1,1)*a(1,1,1));
}

#if 0
ostream& operator<<(ostream& s, C tensor222& a)
{
 s << "[[[" << a(0,0,0) << ',' << a(0,0,1) << "],";
 s << "["   << a(0,1,0) << ',' << a(0,1,1) << "]],";
 s << "[["  << a(1,0,0) << ',' << a(1,0,1) << "],";
 s << "["   << a(1,1,0) << ',' << a(1,1,1) << "]]]";
 return s;
}
#endif

tensor222& tensor222::operator+=(C tensor222& a)
{
 d[0][0][0] += a(0,0,0);
 d[0][0][1] += a(0,0,1);
 d[0][1][0] += a(0,1,0);
 d[0][1][1] += a(0,1,1);
 d[1][0][0] += a(1,0,0);
 d[1][0][1] += a(1,0,1);
 d[1][1][0] += a(1,1,0);
 d[1][1][1] += a(1,1,1);
 return *this;
}

tensor222& tensor222::operator-=(C tensor222& a)
{
 d[0][0][0] -= a(0,0,0);
 d[0][0][1] -= a(0,0,1);
 d[0][1][0] -= a(0,1,0);
 d[0][1][1] -= a(0,1,1);
 d[1][0][0] -= a(1,0,0);
 d[1][0][1] -= a(1,0,1);
 d[1][1][0] -= a(1,1,0);
 d[1][1][1] -= a(1,1,1);
 return *this;
}

tensor222 tensor222::zero(0,0,0,0,0,0,0,0);

double tensor222::max() C
{
 int i;
 double amax = 0.0;
 for(i=0;i<2;i++)	{
	int j;
	for(j=0;j<2;j++)	{
		int k;
		for(k=0;k<2;k++)
			if(fabs(d[i][j][k]) > amax)	amax = fabs(d[i][j][k]);
		}
	}
 return amax;
}

tensor222::tensor222(C tensor222& a)
{
 d[0][0][0]=a.d[0][0][0]; d[0][0][1]=a.d[0][0][1];
 d[0][1][0]=a.d[0][1][0]; d[0][1][1]=a.d[0][1][1];
 d[1][0][0]=a.d[1][0][0]; d[1][0][1]=a.d[1][0][1];
 d[1][1][0]=a.d[1][1][0]; d[1][1][1]=a.d[1][1][1];
}


tensor222::tensor222()
{
 d[0][0][0]=d[0][1][0]=d[1][0][0]=d[1][1][0]=0.0;
 d[0][0][1]=d[0][1][1]=d[1][0][1]=d[1][1][1]=0.0;
}


tensor222::tensor222(double a000, double a001, double a010, double a011,
		double a100, double a101, double a110, double a111)
{
 d[0][0][0]=a000; d[0][0][1]=a001; d[0][1][0]=a010; d[0][1][1]=a011;
d[1][0][0]=a100; d[1][0][1]=a101; d[1][1][0]=a110; d[1][1][1]=a111;
}


tensor222& tensor222::operator=(C tensor222& a)
{
 d[0][0][0]=a.d[0][0][0]; d[0][0][1]=a.d[0][0][1];
 d[0][1][0]=a.d[0][1][0]; d[0][1][1]=a.d[0][1][1];
 d[1][0][0]=a.d[1][0][0]; d[1][0][1]=a.d[1][0][1];
 d[1][1][0]=a.d[1][1][0]; d[1][1][1]=a.d[1][1][1];
 return *this;
}











speechresearch/gpklib/m22/makefile


OS=__$(shell uname)
BUILD=..

include $(BUILD)/make.inc

LIB_INC=-I$(BUILD)/gpklib -I$(BUILD)
CC=$(CCLIB)

.PRECIOUS: $(BUILD)/libgpk.a


OBJS= box.o ltrans.o m22cc.o v2.o line.o m22.o m22v2.o v2cc.o t222.o nltrans.o \
nline.o nbox.o line_int.o trans.o

HDRS= box.h line.h line_int.h ltrans.h m22.h m22v2.h nbox.h nline.h nltrans.h t222.h t222n.h trans.h v2.h

HEADERS=${HDRS:%=$(INC)/gpklib/%}
LHDRS=${HDRS:%=$(BUILD)/gpklib/%}

.PHONY: all

all: $(BUILD)/libgpk.a $(LHDRS)


$(BUILD)/libgpk.a: $(BUILD)/libgpk.a( $(OBJS) )

install: $(HEADERS)


$(INC)/gpklib/% : %
	$(INSTALL) $* $(INC)/gpklib/$* -m 0444

$(BUILD)/gpklib/% : %
	$(INSTALL) $* $(BUILD)/gpklib/$* -m 0444

clean:
	rm -f *.o *.a *.so

$(OBJS) : $(LHDRS)
image.o: $(BUILD)/gpklib.h $(BUILD)/gpklib/ieee754.h
image.o: $(BUILD)/gpk_std.h $(BUILD)/gpklib/NaN.h $(BUILD)/gpklib/innerloop4.h










speechresearch/gpklib/m22/line.h


#ifndef LINE_H
# define LINE_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef V2_H
#  include "v2.h"
# endif




class line	{
	vector2 _base, _dir;	/* parametric form */

	public:
	line();
	line(C vector2& point1, C vector2& point2);
	line(C vector2& point, double angle);
	line(double a, double b, double c); /* ax+by+c=0 */
	line(C line& aa) : _base(aa._base), _dir(aa._dir) {}
	line& operator=(C line& aa)	{_base=aa._base; _dir=aa._dir; return *this;}

	double slope() C	{return _dir(1)/_dir(0);}
	double x_intercept() C;
	double y_intercept() C;
	double angle() C;
	double a() C	{return -_dir(1);}
	double b() C	{return _dir(0);}
	double c() C	{return -(a()*_base(0)+b()*_base(1));}
	C vector2& base() C	{return _base;}
	C vector2& dir() C	{return _dir;}
	vector2 operator()(double s) C	{return _dir*s + _base;}
	vector2 nearest_to_origin() C	{return (*this)(p_nearest_to_origin());}
	double p_nearest_to_origin() C;

	BOOL ok() C	{return vector_space::vseQ(_base.space(), _dir.space());}
	};

line operator+(C line& a, C vector2& b);
inline line operator-(C line& a, C vector2& b)	{return a + (-b);}
inline line operator+(C vector2& b, C line& a)	{return a+b;}
double dist(C line& b);	/* distance from (0,0) */

// #include <iostream.h>
// ostream& operator<<(ostream& s, C line& l);

#endif










speechresearch/gpklib/m22/cvt_to_g.sh


cat <<"ENDEND" >$TEMP/sed$$
/^CFLAGS/s/+w/-Wall/g
/^CFLAGS/s/+p//g
/^CFLAGS/s/-O3/-O2/g
/^CFLAGS/s/-O4/-O2 -fforce-addr -fforce-mem/g
/^CFLAGS/s/-fnonstd//g
/^LFLAGS/s/-n//g
/^LD[ 	]*=/s/CC/gcc/
/^CC[ 	]*=/s/=CC/=gcc/
/^AR[ 	]*=/s/ar/sh gnu_ar.sh/
s/ranlib  *[^ ]*//
/\/server\/usr2\/bin\/SC/d
/\/physics\/phome1\/11119\/gpk\/headers\/unix\/limits.h/d
s:/physics/phome1/11119/gpk/:$(HOME)/:g
s/\.c\([^a-z_]\)/.cc\1/g
s/\.c$/.cc/g
ENDEND
sed -f $TEMP/sed$$ $1 >makefile.gcc

for n in *.c
do
  if mv $n ${n}c
	then ;
	else	echo "can't move " \'$n\' to \'${n}c\'.
	fi
done
rm -f *.o










speechresearch/gpklib/m22/trans.h


#ifndef TRANS_H
# define TRANS_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef M22V2_H
#  include "m22v2.h"
# endif

/* These operators are guarenteed for any kind of transform. */

class transform	{
	public:
	virtual BOOL ok() C = 0;
	virtual vector2 inverse(C vector2& x) C = 0;
	virtual vector2 operator()(C vector2&) C = 0;
	virtual vector2 Center() C = 0;
	virtual vector2 Shift() C = 0;
	virtual void set_in_space(C vector_space *i) = 0;
	virtual void set_out_space(C vector_space *o) = 0;
	virtual ~transform();
	};
/* We also guarentee that Shift() = transform(Center()). */

#endif










speechresearch/gpklib/m22/v2.h


#ifndef V2_H
# define V2_H

#include "gpk_std.h"
#include "gpklib/ieee754.h"
#include <iostream>
using namespace std;

PLAIN_C_START

typedef struct	{double d[2]; BOOL ok;} v2;

void v2constr(v2 *p);
BOOL v2badmat(v2 a);
double v2max(v2 a);
double v2norm_2(v2 a);
double v2norm(v2 a);
v2 v2add(v2 a, v2 b);
v2 v2sub(v2 a, v2 b);
v2 v2smult(v2 a, double sb);
v2 v2zero();
/* void v2print(FILE *fp, v2 a); */

#ifdef __cplusplus
PLAIN_C_END

class ltransform;

struct vector_space	{
	vector_space() : name(0), tobase(0) {}
	vector_space(C vector_space& a);
	vector_space& operator=(C vector_space&);
	vector_space(C char *nm, C ltransform *tob=0);
	vector_space(C ltransform *tob);
	~vector_space();
	C static vector_space bad;
	char *name;
	C ltransform *tobase;
	vector_space& set_name(C char *nm);
	vector_space& set_transform(C ltransform *tob) {tobase=tob; return *this;}
	static C vector_space* vseq(C vector_space *a, C vector_space *b)
		{ return (a==b || b==0) ? a : (a==0 ? b : &vector_space::bad);}
	static BOOL vseQ(C vector_space *a, C vector_space *b);
	static BOOL vsok(C vector_space *a) { return a!=&vector_space::bad;}
	};



class vector2 {
	double d[2];
	C vector_space *vs;

	protected:
	void load(double a, double b, C vector_space *ss=0)	{d[0]=a; d[1]=b; vs=ss;}

	public:
	double operator()(int i) C	{return d[i];}
	vector2(C vector2& a);
	vector2& operator=(C vector2& a);
	vector2();
	vector2(double a00, double a01, C vector_space *ss=0);

	BOOL badmat() C	{return !vector_space::vsok(vs);}
	BOOL ok() C	{return vector_space::vsok(vs);}

	double norm() C;
	double norm_2() C	{return d[0]*d[0]+d[1]*d[1];}
	double max() C;
	friend vector2 operator+(C vector2& a, C vector2& b);
	friend vector2 operator-(C vector2& a, C vector2& b);
	vector2 operator-() C;
	friend vector2 operator*(double a, C vector2& b);
	friend vector2 operator*(C vector2& a, double b);
	friend vector2 operator/(C vector2& a, double b);
	friend ostream& operator<<(ostream& s, C vector2& a);
	vector2& operator*=(double f);
	vector2& operator/=(double f);
	vector2& operator+=(C vector2& a);
	vector2& operator-=(C vector2& a);
	C vector_space *space() C {return vs;}
	C vector2 ns() C	{return vector2(d[0], d[1]);}
	vector2& set_space(C vector_space *s) {vs = s; return *this;}

	static vector2 unitvec(double angle);
	};

inline vector2::vector2(C vector2& a)
: vs(a.vs) {d[0] = a.d[0]; d[1] = a.d[1];}

inline vector2& vector2::operator=(C vector2& a)
{vs=a.vs; d[0]=a.d[0]; d[1]=a.d[1]; return *this;}

inline vector2::vector2(double a00, double a01, C vector_space *ss)
: vs(ss) {d[0]=a00; d[1]=a01;}


inline vector2 operator+(C vector2& a, C vector2& b)
{return vector2(a.d[0]+b.d[0], a.d[1]+b.d[1], vector_space::vseq(a.vs, b.vs));}

inline vector2 operator-(C vector2& a, C vector2& b)
{return vector2(a.d[0]-b.d[0], a.d[1]-b.d[1], vector_space::vseq(a.vs, b.vs));}

inline vector2 vector2::operator-() C
	{return vector2(-d[0], -d[1], vs);}

inline vector2 operator*(double a, C vector2& b)
	{return vector2(a*b.d[0], a*b.d[1], b.vs);}

inline vector2 operator*(C vector2& a, double b)
	{return vector2(a.d[0]*b, a.d[1]*b, a.vs);}

inline vector2 operator/(C vector2& a, double b)
	{return vector2(a.d[0]/b, a.d[1]/b, a.vs);}

inline vector2& vector2::operator*=(double f)
{ d[0] *= f; d[1]*=f; return *this; }

inline vector2& vector2::operator/=(double f)
{ d[0] /= f; d[1] /= f; return *this; }

ostream& operator<<(ostream& s, C vector2& a);

inline double dist(C vector2& a)	{return a.norm();}
double angle(C vector2& a);

inline double dot(C vector2& a, C vector2& b) {return a(0)*b(0)+a(1)*b(1);}

vector2 normalize(C vector2& a);

int finite(C vector2& a);

#endif
#endif










speechresearch/gpklib/m22/box.h


#ifndef BOX_H
# define BOX_H

# ifndef V2_H
#  include "v2.h"
# endif
# ifndef LTRANS_H
#  include "ltrans.h"
# endif
# ifndef LINE_H
#  include "line.h"
# endif

class geo_shape	{
	public:
	virtual double area() C = 0;
	virtual vector2 center() C = 0;
	virtual box outsidebox() C = 0;
	virtual box insidebox() C = 0;
	virtual BOOL encloses(C vector2& pos) C = 0;
	virtual BOOL ok() C = 0;
	virtual C vector_space *space() C = 0;
	virtual ~geo_shape() {;};
	};

class box : public geo_shape	{
	double xl, xh, yl, yh;
	C vector_space *sp;

	public:

	~box() {}
	box() :	xl(0), xh(-1), yl(0), yh(-1), sp(&vector_space::bad)	{}
	box(double x1, double y1, double x2, double y2, BOOL sort=TRUE);
	box(double x1, double y1, double x2, double y2, C vector_space *v,
			BOOL sort=TRUE);
	box(C vector2& c00, C vector2& c11, BOOL sort=TRUE);
	box(C box& a)
		: geo_shape(), xl(a.xl), xh(a.xh), yl(a.yl), yh(a.yh), sp(a.sp)
		{}
	box& operator=(C box& a) {xl=a.xl; xh=a.xh; yl=a.yl; yh=a.yh;
					sp=a.sp; return *this;}

	vector2 c00() C	{return vector2(xl, yl, sp);}
	vector2 c01() C	{return vector2(xl, yh, sp);}
	vector2 c10() C	{return vector2(xh, yl, sp);}
	vector2 c11() C	{return vector2(xh, yh, sp);}
	vector2 c(int which_corner) C;
	vector2 size() C	{return vector2(xh-xl, yh-yl, sp);}
	vector2 center() C	{return vector2(0.5*(xl+xh), 0.5*(yl+yh), sp);}
	double area() C	{return (xh-xl)*(yh-yl);}
	line s0() C	{return s(0);}
	line s1() C	{return s(1);}
	line s2() C	{return s(2);}
	line s3() C	{return s(3);}
	line s(int which_side) C;

	box outsidebox() C	{return *this;}
	box insidebox() C	{return *this;}
	BOOL encloses(C vector2& pos) C;
	BOOL encloses(C box& pos) C;

	C static box unitbox;
	BOOL is_good() C	{return xl<=xh && yl<=yh;}
	BOOL ok() C	{return vector_space::vsok(sp);}
	C vector_space *space() C {return sp;}
	};

box intersect(C box& a, C box& b);
box operator+(C box& a, C vector2& shift);
inline box operator-(C box& a, C vector2& shift)	{return a+(-shift);}
inline box operator+(C vector2& shift, C box& a)	{return a+shift;}
ostream& operator<<(ostream&, C box&);


class parallelogram : public geo_shape	{
	ltransform a;

	public:

	~parallelogram();
	parallelogram() : a() {}
	parallelogram(C box& x);
	parallelogram(C ltransform& b, C box& x);
	parallelogram(C parallelogram& i) : geo_shape(), a(i.a) {}
	parallelogram& operator=(C parallelogram& i) {a=i.a; return *this;}

	vector2 c00() C	{return a(box::unitbox.c00());}
	vector2 c01() C	{return a(box::unitbox.c01());}
	vector2 c10() C	{return a(box::unitbox.c10());}
	vector2 c11() C	{return a(box::unitbox.c11());}
	vector2 c(int which_corner) C;
	inline vector2 center() C	{return a(box::unitbox.center());}
	line s0() C	{return s(0);}
	line s1() C	{return s(1);}
	line s2() C	{return s(2);}
	line s3() C	{return s(3);}
	line s(int which_side) C;

	double area() C	{return a.Wronskian();}
	box outsidebox() C;
	box insidebox() C;
	BOOL encloses(C vector2& pos) C;
	BOOL encloses(C box& pos) C;
	BOOL encloses(C parallelogram& pos) C;
	C ltransform& Transform() C	{return a;}

	friend parallelogram operator*(C ltransform& a, C parallelogram& b);
	friend parallelogram operator+(C parallelogram& a, C vector2& shift);
	BOOL ok() C	{return a.ok();}
	C vector_space *space() C	{return a.Shift().space();}
	};

parallelogram operator*(C ltransform& a, C parallelogram& b);
parallelogram operator*(C ltransform& a, C box& b);
parallelogram operator+(C parallelogram& a, C vector2& shift);
inline parallelogram operator-(C parallelogram& a, C vector2& shift)
	{return a+(-shift);}
inline parallelogram operator+(C vector2& shift, C parallelogram& a)
	{return a+shift;}
box inverse_image(C box& db1, C ltransform& fwd);

#endif










speechresearch/gpklib/m22/v2cc.c


#include <math.h>
#include <stdlib.h>
#include "gpklib/assert.h"
#include "gpklib/v2.h"
#include "gpklib/ltrans.h"
#include "gpklib/ieee754.h"

ostream& operator<<(ostream& s, C vector2& a)
{
 if(a.ok())	{
 	s << "[" << a(0) << ',' << a(1);
	if(a.space() != 0)
		s << " in " << a.space()->name;
	s << "]";
 	}
 else
 	s << "[ NO GOOD ]";

 return s;
}

double vector2::norm() C	{assert(ok()); return hypot(d[0], d[1]);}
double vector2::max() C
{assert(ok()); return fabs(d[0])>fabs(d[1]) ? fabs(d[0]) : fabs(d[1]);}

vector2 vector2::unitvec(double angle)
{
 return vector2(cos(angle), sin(angle));
}

vector2 normalize(C vector2& a)
{
 C double d = hypot(a(0), a(1));
 return vector2(a(0)/d, a(1)/d, a.space());
}

#include <string.h>

vector_space::vector_space(C char *nm, C ltransform *tob)
 : name(nm ? (char *)malloc(strlen(nm)+1) : 0), tobase(tob)
{
 assert(!tob || vector_space::vseQ(tob->Center().space(), this));
 if(name)
 	strcpy(name, nm);
}

vector_space::vector_space(C ltransform *tob)
 : name(0), tobase(tob)
{
 assert(!tob || vector_space::vseQ(tob->Center().space(), this));
}

C vector_space vector_space::bad("Bad Vector");

vector2& vector2::operator+=(C vector2& a)
{ d[0] += a(0); d[1] += a(1);
		vs = vector_space::vseq(vs, a.vs);
		return *this;}


vector2& vector2::operator-=(C vector2& a)
{ d[0] -= a(0); d[1] -= a(1);
		vs = vector_space::vseq(vs, a.vs);
		return *this;}

BOOL vector_space::vseQ(C vector_space *a, C vector_space *b)
		{ return vsok(vseq(a, b));}

#include <string.h>

vector_space::vector_space(C vector_space& a)
 : name(a.name ? (char *)malloc(strlen(a.name)+1) : 0), tobase(a.tobase)
{
 if(name)	strcpy(name, a.name);
}



vector_space& vector_space::operator=(C vector_space& a)
{
 if(name)	free(name);
 name = a.name ? (char *)malloc(strlen(a.name)+1) : 0;
 if(name)
 	strcpy(name, a.name);
 tobase = a.tobase;
 assert(!tobase || vector_space::vseQ(tobase->Center().space(), this));
 return *this;
}



vector_space& vector_space::set_name(C char *nm)
{
 assert(!name);
 name = (char *)malloc(strlen(nm)+1);
 if(name)
 	strcpy(name, nm);
 return *this;
}


vector_space::~vector_space()
{
 if(name) free(name);
}


double angle(C vector2& a)
{ return atan2(a(0), a(1)); }



vector2::vector2()
: vs(&vector_space::bad)
{d[0] = d[1] = quiet_nan(0);}



int finite(C vector2& a)
{
 return finite(a(0)) && finite(a(1));
}










speechresearch/gpklib/make_misc.sh


#!/bin/sh


# This script looks at the *.sh files in misc,
# converts them to test scripts, tries them out,
# and -- if necessary -- uses them to create code
# to fill requirements that are not already filled
# by the standard library.
#
# It can create some .c files and can insert lines
# into gpklib.h .


echo > misc.c
echo > tmp.h
(
cd misc
echo > misc.log

for n in *.sh
do
  rm -f misctest.c
  echo "Trying $n" >>misc.log
  grep '^T' $n | sed 's/^T//' >misctest.c
  rm -f misctest.o misctest
  if make misctest >>misc.log && ./misctest >>misc.log
  then
    echo "File misc/$n is unnecessary."
    echo "File misc/$n is unnecessary." >>misc.log
    true
  else
    echo "File misc/$n is needed."
    echo "File misc/$n is needed." >>misc.log
    grep '^H' $n | sed -e 's/^H//' >misctest2.c
    grep '^C' $n | sed -e 's/^C//' >>misctest2.c
    grep '^T' $n | sed 's/^T//' >>misctest2.c
    echo '# misctest2' >>misc.log
    if make misctest2 >>misc.log && ./misctest2 >>misc.log
    then
        grep '^H' sh.foo | sed -e 's/^H//' >>../tmp.h
        grep '^C' sh.foo | sed -e 's/^C//' >>../misc.c
    else
	echo "# misctest 2 fails for $n"
	echo "# misctest 2 fails for $n" >>misc.log
	exit 2
    fi
    echo 'X-lines:' >>misc.log
    cat foo.misc >>misc.log
    echo 'Result of executing the X-lines' >>misc.log
    cat sh.foo >>misc.log
  fi
done
)


awk 'BEGIN {k=0;}
	F==1 {x[k]=$0; k++;}
	F==2 {if($0=="INSERT HERE") {
			for(i=0; i<k; i++)
				print x[i];
			}
		else
			print $0;
		}' F=1 tmp.h F=2 gpklib.in.h > gpklib.h










speechresearch/gpklib/popen.c


#include <stdio.h>
#include <assert.h>
#include <sys/types.h>
#include <sys/wait.h>
#include <unistd.h>
#include "popen.h"
#include <errno.h>
#include <malloc.h>
#include <signal.h>
#include "config.h"

#define D	if(0)

LOCAL void boom() {}

#define BOOM	boom()

struct popen_s
thr_popen(char **argv, C char *type, int errfd, int iofd)
{
 struct popen_s rv;
 rv.fp = 0;
 rv.pid = -1;

 unsigned fs = 1;
 int fd[2];
 BOOM;
 if(access(argv[0], X_OK) == -1)
	return rv;
 if(pipe(fd) < 0)
	return rv;
 pid_t pid;
 do	{
	BOOM;
	pid = fork1();
	if(pid < 0)	{
		fprintf(stderr, "#WARN: fork fails in thr_popen - retrying\n");
		sleep(fs);
		fs *= 2;
		}
	} while(pid<0 && fs<300);
 BOOM;
 if(pid == 0)	{	/* child */
	if(type[0] == 'r')	{
		close(fd[0]);
		dup2(fd[1], fileno(stdout));
		close(fd[1]);
		if(iofd >= 0)
			dup2(iofd, fileno(stdin));
		}
	else	{
		close(fd[1]);
		dup2(fd[0], fileno(stdin));
		close(fd[0]);
		if(iofd >= 0)
			dup2(iofd, fileno(stdout));
		}
	if(errfd >= 0)
		dup2(errfd, fileno(stderr));
	D {
		char **p;
		fprintf(stderr, "EXECCING(pid=%d, PID=%d):", pid, getpid());
		for(p=argv; *p;p++)
			fprintf(stderr, " %s", *p);
		fprintf(stderr, "\n");
		}
	execv(argv[0], argv);

	C char *reason = ".";
	if(access(argv[0], F_OK) != 0)
		reason = " because file does not exist.  Remember, search path is not used.";
	else if(access(argv[0], X_OK) != 0)
		reason = " because the file is not readable.";
	fprintf(stderr, "ERR: exec of %s failed in thr_popen%s\n", argv[0], reason);
	perror("ERR: exec fails:");

	_exit(127);
	}
 else	{		/* parent */
	BOOM;
	if(type[0] == 'r')	{
		close(fd[1]);
		rv.fp = fdopen(fd[0], type);
		assert(rv.fp);
		}
	else	{
		close(fd[0]);
		rv.fp = fdopen(fd[1], type);
		assert(rv.fp);
		}
	rv.pid = pid;
	}
 return rv;
}


int thr_pclose(popen_s& s)
{
 int err, stat;
 BOOM;
 assert(s.pid != 0);
 if(fclose(s.fp) != 0)	{
	fprintf(stderr, "#WARN: Bad close of s.fp in pclose\n");
	kill(s.pid, SIGTERM);
	}
 while((err=waitpid(s.pid, &stat, 0))==(-1) && errno==EINTR)
	;
 if(err == (-1))	{
	perror("ERR: opt.c: error on waitpid");
	}

 return err==(-1) ? -1 : stat;
}










speechresearch/gpklib/proplist.x.c


#include <mylib.h>
#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include "/usr/include/assert.h"

property::property() :attr(0), val(0), comment(0), refc(0), next(0) {}


property::property(struct property *n, const char *a, const char *v, const char *c)
:attr(strdup(a?a:"")), val(v?strdup(v):0), comment(c?strdup(c):0), refc(0), next(n) {}


void property::free()
{
 if(attr)	{
	::free(attr);
	attr = 0;
	}
 if(val)	{
	::free(val);
	val = 0;
	}
 if(comment)	{
	::free(comment);
	comment = 0;
	}
}


property::~property() { free(); }

proplist::proplist() : first(0) {};

void property::incref()	{ refc++;}

int property::decref()	{ if(refc-- <= 0) {free();} return 0;}


proplist::~proplist()
{
 while(pop())
	;
}


BOOL proplist::pop()
{
 assert(this);
 if(!isempty())	{
	struct property *next = first->next;
	if(first->decref())
		delete first;
	first = next;
	}

 return !isempty();
}


proplist::proplist(const proplist& x)
: first(x.first)
{
 struct property *t;
 for(t=first; t; t=t->next)
	t->incref();
}



proplist& proplist::operator=(const proplist& x)
{
 if(this != &x)	{
	while(pop())
		;
	}
 first = x.first;
 struct property *t;
 for(t=first; t; t=t->next)
	t->incref();

 return *this;
}


void proplist::add(const char *a, const char *v, const char *c)
{
 assert(this);
 struct property *t;
 for(t=first; t; t=t->next)
	if(strcmp(t->attr, a) == 0)	{
		if(t->val)
			free(t->val);
		if(t->comment)
			free(t->comment);

		t->val = v ? strdup(v) : 0;
		t->comment = c ? strdup(c) : 0;
		return;
		}

 first = new property(first, a, v, c);
}


property *proplist::get(const char *a)
{
 assert(this);
 struct property *t;
 for(t=first; t; t=t->next)
	if(strcmp(t->attr, a) == 0)
		return t;

 return 0;
}


const char *proplist::getstring(const char *attr, const char *notthere)
{
 assert(this);
 property *tmp = get(attr);
 if(!tmp)
	return notthere;

 return tmp->val;
}










speechresearch/gpklib/MakeDoc


#!/bin/bash

doxygen Doxyfile










speechresearch/gpklib/amoeba.c


#include <stdlib.h>
#include <math.h>
#include <stdio.h>
#include <assert.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "numerics.h"

/* #define PRINT */

#define GAMMA	2.02241
#define ALPHA	1.0
#define BETA	0.478993

LOCAL void copy_into(double *to, C double *from, int n)
{
 C double *end = from+n;
 while(from<end)
	*to++ = *from++;
}

double **amoeba_allfree(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc)
{
 int i, ihi, inhi, ilo, iter, j;
 double *y, *pbar, *pr, ypr, yprr, *prr, yhi;

 assert(n > 0);
 iter = 0;
 y = (double *)malloc(sizeof(*y) * (n+1));
 assert(y);
 pbar = (double *)malloc(sizeof(*pbar) * n);
 assert(pbar);
 pr = (double *)malloc(sizeof(*pr) * n);
 assert(pr);
 prr = (double *)malloc(sizeof(*prr) * n);
 assert(prr);
 for(i=0;i<n+1;i++)
 	y[i] = (*funk)(p[i], n, c, nc);

 for(;;)	{
#ifdef PRINT
	 printf("amoeba loop\n");
#endif
	 for(i=ilo=inhi=ihi=0;i<n+1;i++)	{
	 	if(y[i] < y[ilo])	ilo = i;
		if(y[i] > y[ihi])	{inhi = ihi;	ihi = i;}
		}
	 if(inhi == ihi)
	 	for(inhi=ilo,i=0;i<n+1;i++)
			if(i!=ihi && y[i]>y[inhi])	inhi = i;

	 if(2*fabs(y[ihi]-y[ilo]) < (fabs(y[ihi]) + fabs(y[ilo]))*ftol)
		break;
	 if(iter > itmax)	{
#ifdef PRINT
	 	printf("Amoeba has too many iterations");
#endif
		p = 0;
		break;
		}
#ifdef PRINT
	printf("iter++ ");
#endif
	iter++;
	/* evaluate the test vector. This is a vector through the center of
	the face which is opposite the highest point. */
	for(i=0;i<n;i++)
		pbar[i] = 0.0;
	for(j=0;j<n+1;j++)
		if(j != ihi)
			for(i=0;i<n;i++)
				pbar[i] += p[j][i];
	for(i=0;i<n;i++)	{
		pbar[i] /= n;
		pr[i] = (1+ALPHA)*pbar[i] - ALPHA * p[ihi][i];
		}
	/* evaluate the function at the reflected point */
#ifdef PRINT
	printf("funk?");
#endif
	ypr = (*funk)(pr, n, c, nc);
	/* if it is better than the previous best, extrapolate further. */
	if(ypr < y[ilo])	{
#ifdef PRINT
		printf("great!");
#endif
		for(i=0;i<n;i++)
			prr[i] = GAMMA*pr[i] + (1-GAMMA)*pbar[i];
		yprr = (*funk)(prr, n, c, nc);
		if(yprr < ypr)	{
			copy_into(p[ihi], prr, n);
			y[ihi] = yprr;
			}
		else	{
			copy_into(p[ihi], pr, n);
			y[ihi] = ypr;
			}
		}
	/* mediocre result. Just replace the high point. */
	else if(ypr < y[inhi])	{
#ifdef PRINT
		printf("ok");
#endif
		copy_into(p[ihi], pr, n);
		y[ihi] = ypr;
		}
	/* worse than the second-highest point. */
	else	{
			yhi = y[ihi];
			if(ypr < y[ihi])	{
				copy_into(p[ihi], pr, n);
				y[ihi] = ypr;
				}
			/* check to see if an intermediate lower point can be found. */
			for(i=0;i<n;i++)
				prr[i] = BETA*p[ihi][i] + (1-BETA)*pbar[i];
			yprr = (*funk)(prr, n, c, nc);
			/* if the intermediate point is better, accept it... */
			if(yprr < ypr)	{
				copy_into(p[ihi], prr, n);
				y[ihi] = yprr;
				}
			/* if nothing has helped, contract in all directions toward
			the lowest point. */
			if(ypr>=yhi && yprr>=yhi)	{
				for(j=0;j<n+1;j++)	{
					if(j != ilo)
						for(i=0;i<n;i++)
							p[j][i] = 0.5*(p[j][i] + p[ilo][i]);
					y[j] = (*funk)(p[j], n, c, nc);
					}
				}
			}
	}
 free((char *)y);
 free((char *)pbar);
 free((char *)pr);
 free((char *)prr);
 return p;
}











speechresearch/gpklib/popen.h


#include <gpk_std.h>
#include <stdio.h>


struct popen_s	{
	FILE *fp;
	pid_t pid;
	};




struct popen_s
thr_popen(char **argv, C char *type, int errfd = -1, int iofd = -1);
int thr_pclose(popen_s& s);











speechresearch/gpklib/gpkieee754_cygwin.c


/* #define _GNU_SOURCE */
#include <math.h>

/* #undef isnormal */

#include "gpkieee754_Linux.h"



double quiet_nan(long z)
{
	return nan((char *)0);
}


float quiet_nanf(long z)
{
	return nanf((char *)0);
}


#if 0

double infinity()
{
	return INFINITY;
}



float infinityf()
{
	return INFINITY;
}

#endif

/*
int isnormal(double x)
{
	return (fpclassify (x) == FP_NORMAL);
}
*/


#if 0
int finite(double x)
{
	return __finite(x);
}
#endif

#if 0

int finitef(float x)
{
	return __finitef(x);
}

int isnanf(float x)
{
	return __isnanf(x);
}
#endif

#if 0
int isnan(double x)
{
	return __isnan(x);
}
#endif










speechresearch/gpklib/numerics.h


#ifndef NUMERICS_H
# define NUMERICS_H

#ifdef __cplusplus
#  define EXTERN_C extern "C"
#else
#  define EXTERN_C /**/
#endif


/* Note! For amoeba, if you want a parameter to be fixed, just make sure */
/* it has the same value in all n+1 initial vectors.  That property will be */
/* preserved. */
typedef double (*amoeba_fcn)(const double *p, int n, void *c, int nc);
typedef double (*mp_amoeba_fcn)(const double *p, int n, void *c, int nc, int copy, int no_hist);
typedef double (*projector_fcn)(double *p, int n, void *c, int nc);
double **amoeba(double **p,	/* must have dimensions [n+1][n] */
				int n,		/* number of parameters to vary */
				double ftol,
				amoeba_fcn funk,
				int itmax,
				void *c,
				int nc);
double **amoeba_allfree(double **p,	/* must have dimensions [n+1][n] */
				int n,		/* number of parameters to vary */
				double ftol,
				amoeba_fcn funk,
				int itmax,
				void *c,
				int nc);

double **amoeba_dirset(double **p,	/* must have dimensions [n+1][n] */
				int n,		/* number of parameters to vary */
				double ftol,
				amoeba_fcn funk,
				int itmax,
				void *c,
				int nc);
double **amoeba_dirset_allfree(double **p,	/* must have dimensions [n+1][n] */
				int n,		/* number of parameters to vary */
				double ftol,
				amoeba_fcn funk,
				int itmax,
				void *c,
				int nc);
#ifdef __cplusplus
double **amoeba_x_allfree(double **p,	/* must have dimensions [n+1][n] */
				int n,		/* number of parameters to vary */
				double ftol,
				mp_amoeba_fcn funk,
				int itmax,
				void *c,
				int nc,
				int nprocessors = 1,
				double T = 0,
				float *interest = 0);
#endif

extern int amoeba_anneal_noisy;		/* Set nonzero to get some debugging print statements. */

double *const*amoeba_anneal(double *const*p,
				int n,
				double ftol,
				double (*funk)(const double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac);

/* Returns 1 if the iteration count (itmax) was reached, 0 if not. */
int amoeba_anneal_allfree(double *const*p,
				int n,
				double ftol,
				double (*funk)(const double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac);
int amoeba_anneal_allfreex(double *const*p,
				int n,
				double ftol,
				double (*funk)(const double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac,
				void (*project)(double *p, int n, void *c, int nc)
				);
int amoeba_anneal_allfree2(double *const*p,
				int n, int nvertex,
				double ftol,
				double (*funk)(const double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac,
				void (*project)(double *p, int n, void *c, int nc)
				);
extern int amoeba_anneal_qq;

/* Picks a point in the center of the n-dimensional polygon
	that amoeba() uses.  Space is allocated by malloc. */
double *amoeba_center(const double *const* p, int n);
/* returns the RMS spread of the polygon along the coordinate axes.
	Space is allocated by malloc. */
double *amoeba_spread(const double *const* p, int n);


typedef double (*root_function)(double x, const void *p);

/* Finds a root over an interval.  If the root_function has the same sign
at both endpoints, it subdivides the region to a depth 'depth', looking
for a change of sign.  If it finds a change of sign, it uses a combination
of a secant method and bisection to guarentee success (except perhaps
at singularities). */
double
root(root_function f, double xl, double xh,
			const void *p, double epsx, double epsf, int depth);
/* Same, but on an open interval.  Operates without evaluating the endpoints. */
double
rootO(root_function f, double xl, double xh,
			const void *p, double epsx, double epsf, int depth);

#ifdef HAS_TEMPLATES
#include <Block.h>

Block<double>
roots(root_function f, double xl, double xf, const void * p,
		double epsx, double epsf, int depth);


struct mmze_out	{
	double x, y;
	mmze_out(double xx, double yy): x(xx), y(yy) {;}
	};

mmze_out
minimize(double (*f)(double x, const void *p), double xl, double xh, const void *p,
			double epsx, double epsf);

#endif


/* Invert a nxn matrix in place.   Numeric recipes with extra
attention to roundoff error. */
int invert(double **m, int n);	/* Really BOOL */



/* Solves a set of linear equations using LAPACK.
Either overdetermined or underdetermined. */
double ** eqn_solve(int m, int n, double **a,
					int nrhs, double **b,
					double *errs);

/* Solves a set of linear equations using LAPACK.
The matrix a is band-diagonal with width bw on either side of the
diagonal (bw==0 corresponds to a diagonal matrix).
Other elements of a are not accessed, and need not exist.
*/
double ** eqn_solve_band(int n, double **a, int bw,
				int nrhs, double **b);

/* Returns eigenvalues, leaves eigenvectors in a. */
/* On return, a*v*a_transpose == the matrix you passed in. */
/* More specifically, input[i][j] = a[i][k]*v[k]*a[j][k]. */
/* That means that the kth eigenvalue of the input is in column k, a[*][k]. */
double * calc_eigenvectors(double **a, int n);

#ifdef __cplusplus
extern "C" {
#endif
typedef double (*f_interpolator_t)(const double *xa, const double *ya, int n, double x, double *pdy);
double ratint(const double *xa, const double *ya, int n, double x, double *pdy);
double polint(const double *xa, const double *ya, int n, double x, double *pdy);
#ifdef __cplusplus
}	/* extern "C" */
#endif
double * monotonic(const double *x, int n, int sign);
double * monotonic_median(const double *x, int n, int sign);

/* The local part of the integral of exp(y), centered on x0 */
EXTERN_C
double expint_local(double xm, double ym,
		double x0, double y0,
		double xp, double yp);

EXTERN_C
double expint_eend(double xm, double ym,
			double x0, double y0,
			double xp, double yp);

struct parab_t	{
	double xctr, yctr, coef;
	double slope, value;
	};

EXTERN_C
struct parab_t expint_parab(double xm, double ym,
				double x0, double y0,
				double xp, double yp);

#endif
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double quiet_nan(long z);
float quiet_nanf(long z);
#if 0
double infinity();
float infinityf();
#endif

#if 0
int isnormal(double);
#endif

#if 0
int finite(double);
#endif

#if 0
int finitef(double);
#endif

#if 0
int isnan(double);
#endif

#if 0
int isnanf(double);
#endif










speechresearch/gpklib/ran2.c


#include "gpklib.h"

double ran2(unsigned i)
{
 static const unsigned b16 = 65536U;
 unsigned t1 = (i^31333)*(i^17302U);
 unsigned t2 = (t1^31211)*((~i)^47300U);
 unsigned t3 = ((t2>>8)^3431)*(((i%b16)*7U+i/b16)^123123);
 unsigned x1 = ((t2%b16)^11233U)*((t3%b16)^14017U);
 unsigned x2 = ((t2/b16)^11239U)*((t3%b16)^24019U);
 unsigned x3 = ((t2/b16)^10777U)*((t3/b16)^25444U);
 unsigned x4 = ((t2%b16)^12713U)*((t3/b16)^21420U);

 return (((x3+x2)%b16)/(double)b16 + (x1+x4)%b16)/(double)b16;
}











speechresearch/gpklib/medianF.c


#include <math.h>
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/ieee754.h"

#define TYPE float
#define TYPEALLOC float1alloc
#define TYPEFREE float1free
#define ISNAN(x) isnanf(x)


LOCAL int cmp(C void *a, C void *b)
{
 C TYPE *aa = (C TYPE *)a;
 C TYPE *bb = (C TYPE *)b;

 return *aa>*bb ? 1 : (*aa<*bb ? -1 : 0);
}



double median(C TYPE *xx, int n)
{
 TYPE *x = TYPEALLOC(n);
 assert(x);

 int i, ii;
 for(i=ii=0; ii<n; ii++)
	if(!ISNAN(xx[ii]))
		x[i++] = xx[ii];

 if(i == 0)
	return quiet_nan(0);

 qsort(x, i, sizeof(TYPE), cmp);
 C double rv =  i%2==1 ? x[i/2] :
			(x[(i-1)/2]==x[i/2] ? x[i/2]
					: 0.5*(x[(i-1)/2] + x[i/2]));
 TYPEFREE(x);

 return rv;
}
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#ifndef DOUBLET_HXX
# define DOUBLET_HXX


template<class T>
class doublet	{
	T d[2];
	public:
	T& operator[](int i)	{return d[i];}
	T operator[](int i)	const {return d[i];}
	T x() const	{return d[0];}
	T y() const	{return d[1];}
	doublet(T xx, T yy)	{d[0]=xx; d[1]=yy;}
	doublet(const doublet<T>& a)	{d[0]=a[0];d[1]=a[1];}
	doublet()	{d[0] = d[1] = 0;}
	doublet<T>& operator=(const doublet<T>& a)
		{d[0]=a[0]; d[1]=a[1]; return *this;}
	};

template<class T>
inline doublet<T> operator+(const doublet<T>& a, const doublet<T>& b);
template<class T>
inline doublet<T> operator*(T a, const doublet<T>& b);
template<class T>
inline doublet<T> operator*(const doublet<T>& b, T a);



/* inline bodies */
template<class T>
inline doublet<T> operator+(const doublet<T>& a, const doublet<T>& b)
	{return doublet<T>(a.x()+b.x(), a.y()+b.y());}
template<class T>
inline doublet<T> operator*(T a, const doublet<T>& b)
	{return doublet<T>(a*b.x(), a*b.y());}
template<class T>
inline doublet<T> operator*(const doublet<T>& b, T a)
	{return doublet<T>(a*b.x(), a*b.y());}

#endif
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/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/

#define RESULT	double
#define T_ALLOC	double2alloc
#define O_ALLOC	double1alloc
#define T_FREE	double2free
#define O_FREE	double1free
#define O_SIZE	double1size
#define T_SIZE	double2size
#define O_TEST	double1test
#define T_TEST	double2test
#define O_SET	double1set
#define T_SET	double2set
#define TH_SET	double3set
#define TH_ADD	double3add
#define TH_ALLOC	double3alloc
#define TH_FREE	double3free

#define FILENAME	"doublealloc.cod"

#include "allocate.cod"
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/* #define _GNU_SOURCE */
/* An attempt at getting the Portland Group C Compiler working. */
#include <math.h>

/* #undef isnormal */

#include "gpkieee754_Linux.h"



double quiet_nan(long z)
{
	return NAN;
}


float quiet_nanf(long z)
{
	return NAN;
}



double infinity()
{
	return INFINITY;
}



float infinityf()
{
	return INFINITY;
}


int isnormal(double x)
{
	return (fpclassify (x) == FP_NORMAL);
}


#if 0
int finite(double x)
{
	return __finite(x);
}
#endif


#if 0
int finitef(float x)
{
	return __finitef(x);
}

int isnanf(float x)
{
	return __isnanf(x);
}

int isnan(double x)
{
	return __isnan(x);
}
#endif
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#include "gpk_std.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>

#include "gpklib.h"


#ifdef THREADS
#include <thread.h>
#endif

inline int min(int a, int b) {return a<b ? a : b; }


BOOL
invert(double **ainv, int Np)		/* Invert matrix in place */
{
	int kx;
	C double eps = 1e-31;
	/* How many rows to consider for pivoting:: */
	C int nnp = (int)(1+sqrt(2*Np));
	int *im = int1alloc(Np);
	int *jm = int1alloc(Np);
	double *bx = double1alloc(Np);
	double *c = double1alloc(Np);

	assert(im && jm && bx && c);

/*
* zero out the indices marking the pos of the max for each param
* (finding the max helps precision of final ans)
*/
	{
	int j;
	for(j=0; j<Np; ++j)
		im[j] = jm[j] = 0;
	}

/* find location of max for each param- here called pivot */
	for(kx=0; kx<Np; ++kx) {
		/*determination of pivot element*/
		double pivot = 0;

		/* fprintf(stderr, "Gjr1.%d\n", kx); */
		/* start at 'kx' bec only have to do param's once */
		{
		int i;
		double fabs_pivot = 0;
		C int np = min(Np, kx+nnp);
		for(i=kx; i<np; ++i) {
			int j;

			for(j=kx; j < Np; ++j) {
				if(fabs(ainv[i][j]) > fabs_pivot) {
					pivot = ainv[i][j];
					fabs_pivot = fabs(pivot);
					jm[kx] = i;
					im[kx] = j;
					}
				}
			}
		}

		/* if max val is tiny,  something's wrong */
		if(fabs(pivot) < eps) {
			fprintf(stderr, "Singular Matrix, kx=%d, im,jm=%d,%d:\n",
									kx, im[kx], jm[kx]);
			int iq;
			for(iq=0;iq<Np;iq++)	{
				int jq;
				for(jq=0;jq<Np;jq++)
					fprintf(stderr, "%g ", ainv[iq][jq]);
				fprintf(stderr, "\n");
				}

			int1free(im);
			int1free(jm);
			double1free(bx);
			double1free(c);
			return FALSE;
			}

		/* if max is not on diag, move it there */
		if(jm[kx] != kx)	{	/* row swap */
			int j;

			for(j=0; j< Np; ++j) {
				C int l = jm[kx];
				C double z = ainv[l][j];

				ainv[l][j] = ainv[kx][j];
				ainv[kx][j] = z;
				}
			}

		if(im[kx] != kx)	{	/* column swap*/
			int ii;

			for(ii=0; ii<Np; ++ii) {
				C int l = im[kx];
				C double z = ainv[ii][l];

				ainv[ii][l] = ainv[ii][kx];
				ainv[ii][kx] = z;
				}
			}

		{
		int i;
		/*Gauss-Jordan method to manip matrix I/A to get invA */
		for(i=0; i<Np; ++i) {
			if(i == kx)	{	/* diag elem must be div by self2*/
				bx[i] = 1./ pivot;
				c[i] = 1.;
				}
			else	{	/* others by diag, then frac made up
						* of col elems of the 'kx' col(saved as bx)
						*sub'd from self (saved in 'c'*/
				bx[i] = (-ainv[kx][i])/pivot;
				c[i] = ainv[i][kx];
				}
			ainv[kx][i] = ainv[i][kx] = 0.;
			}

		/* fprintf(stderr, "Gjr6.%d\n", kx); */
		for(i=0; i<Np; ++i)	{
			int j;

			for(j=0; j<Np; ++j)
				ainv[i][j] += c[i]*bx[j];
			}
		}
	}

	/*reordering the matrix - undo the swap for max */
	{
	int m;
	/* fprintf(stderr, "Gjr7\n"); */
	for(m=0; m<Np; ++m) {
		kx = Np-m -1;	
		/* fprintf(stderr, "Gjr7.%d\n", kx); */
		if(jm[kx] != kx) {
			int i;

			for(i=0; i<Np; ++i) {
				C int l = jm[kx];
				C double z=ainv[i][l];

				ainv[i][l] = ainv[i][kx];
				ainv[i][kx] = z;
				}
			}
		if(im[kx] != kx) {
			int j;
			for(j=0; j<Np; ++j) {
				C int l = im[kx];
				C double z = ainv[l][j];

				ainv[l][j] = ainv[kx][j];
				ainv[kx][j] = z;
				}
			}
		}
	}
 int1free(im);
 int1free(jm);
 double1free(bx);
 double1free(c);
 return TRUE;
}
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#define _REENTRANT

#include <gpk_channel.h>
#include <stdio.h>
#include <assert.h>

generic_channel::generic_channel()
: sz(0), data(0)
{
 mutex_init(&mutex, USYNC_THREAD, 0);
 cond_init(&data_available, USYNC_THREAD, 0);
 cond_init(&data_empty, USYNC_THREAD, 0);
}

generic_channel::~generic_channel()
{
 /* Try to shut down all users. */
 /* this will catch any that are waiting,
	but will miss threads that are off doing something
	else, and begin to use the channel after things are
	destroyed. */

 int pass = 0;
 int pri = 0;
 thr_getprio(thr_self(), &pri);
 thr_setprio(thr_self(), 0);
 while(sz!=(-1) || pass++<10)	{
	mutex_lock(&mutex);
 	sz = -1;
 	cond_broadcast(&data_empty);
 	cond_broadcast(&data_available);
	mutex_unlock(&mutex);
	thr_yield();
	}
 thr_setprio(thr_self(), pri);
 mutex_destroy(&mutex);
 cond_destroy(&data_available);
 cond_destroy(&data_empty);
}

void generic_channel::read(void *p, int sz_)
{
 (void) mutex_lock(&mutex);
 while(!data && sz!=(-1))
	(void)cond_wait(&data_available, &mutex);
 if(sz == -1)	{
	(void)mutex_unlock(&mutex);
	fprintf(stderr, "ERR: read on closed channel\n");
	thr_exit(0);
	}
 assert(sz == sz_);
 memcpy(p, data, sz);
 p = 0;
 sz = 0;
 cond_signal(&data_empty);
 (void)mutex_unlock(&mutex);
}

void generic_channel::write(const void *p, int sz_)
{
 (void) mutex_lock(&mutex);
 while(data && sz!=(-1))
	(void)cond_wait(&data_empty, &mutex);
 if(sz == -1)	{
	(void)mutex_unlock(&mutex);
	fprintf(stderr, "ERR: write on closed channel\n");
	thr_exit(0);
	}
 sz = sz_;
 data = p;
 cond_signal(&data_available);
 (void)mutex_unlock(&mutex);
}
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/* An attempt at getting the Portland Group C Compiler working. */
double quiet_nan(long z);
float quiet_nanf(long z);
double infinity();
float infinityf();

int isnormal(double);

#if 0
int finite(double);
#endif

#if 0
int finitef(double);
#endif

#if 0
int isnan(double);
#endif

#if 0
int isnanf(double);
#endif
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#ifndef GPK_CHANNEL
# define GPK_CHANNEL
# include <thread.h>
# include <synch.h>
# include <string.h>


class generic_channel	{
	mutex_t mutex;
	cond_t data_available;
	cond_t data_empty;
	const void *data;
	int sz;

	public:

	void read(void *p, int sz);
	void write(const void *p, int sz);
	generic_channel();
	~generic_channel();
	};

template <class T>
class channel : private generic_channel	{
	public:
	void write(const T *p)	{ generic_channel::write((const void *)p, sizeof(T));}
	void read(T *p)	{ generic_channel::read((void *)p, sizeof(T));}
	};

#endif
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#include "assert_cpp.h"
#include <iostream.h>

void foo(void)
{
 ENTER_FCN("foo()");
 assert2(0, cerr << "assert_2 in foo::");
}

void noway(int x) {;}

main( int argc, char **argv)
{
 assert_assert::desperate = argc>1;
 assert_assert::terminate = noway;
 ENTER_FCN("main()");
 int a, b;
 MARK_LINE;
 assert(&a == &b);
 MARK_LINE;
 {
 ENTER_FCN("main-block");
 foo();
 }
 assert(0);
}










speechresearch/gpklib/assert/assert_test2.c


#include "assert_cpp.h"

main()
{
 ENTER_FCN("main");
 assert(0);
}










speechresearch/gpklib/assert/assert_cpp.3


.TH ASSERT_CPP 3C++ ""
.SH NAME
Assert_cpp (1.3) - Improved assert macro for C++: simple debugging aid.
.SH SYNOPSIS
.PP
This file replaces \f5assert.h\fR and provides several extra features.
First, it can print the call stack if an assertion fails or a signal happens.
Second, if you're really in trouble, it can print entry into and exit from
functions.
Third, a new variant of \f5assert\fR is declared that can print a user-defined
value before aborting, to give the programmer a better idea why it aborted.
This package could improve feedback between users and developers
in complex programs that have been released, but have residual bugs.
.SH "USAGE"
.nf
How to include it:
.B "#include assert_cpp.h"
.sp
Contents:
.sp
.B "#ifndef ASSERT_CPP_H"
.B "# define ASSERT_CPP_H"
.B "# ifndef C"
.B "#  define C const"
.B "# endif"
.B "# ifndef STD_H"
.B " typedef short BOOL;	/* Use BOOL for logical variables as a reminder to"
.B "						the programmer. */"
.B "# endif"
.B ""
.B "class assert_assert	{"
.B "	public:		// some functions and data not shown"
.B "	/* May be called to trace pseudo-stack: */"
.B "	static void trace();"
.B ""
.B "	/* Parameters to be set by user: */"
.B "	static BOOL desperate;"
.B "	static void (*display_msg)(C char *s);"
.B "	static void (*terminate)(int);"
.B "	};"
.B ""
.B "extern assert_assert assert_tmp_rnmn;"
.B "#endif"
.B ""
.B "#define assert(x) /* not shown */"
.B "#define assert2(x,y) /* not shown */"
.B "#define ENTER_FCN(x) /* not shown */"
.B "#define MARK_LINE /* not shown */"
.fi
.SH DESCRIPTION
.PP
The class assert_assert is used to maintain a stack of calls to
\f5ENTER_FCN\fR.  It is not intended to be used directly.
.PP
The user can call \f5ENTER_FCN("any text here")\fR once in any block
(typically, this would be called once per function).
\f5ENTER_FCN\fR remembers the filename, the supplied text, and the line number.
Calls of \f5MARK_LINE\fR can be scattered through the program at will;
they will update the line number information that was stored by \f5ENTER_FCN\fR.
.PP
When an assertion fails, or a signal is caught, the stored information
is dumped into \f5(*assert_assert::display_msg)(const char *)\fR,
which, by default, flushes \f5cout\fR and places its argument on
the \f5cerr\fR stream.
Any user supplied function may be provided if the default is not to the user's
liking.
Next, \f5(*assert_assert::terminate)()\fR is called to stop the process,
with an argument of 1 (for failed assertions) or 128 + the signal number
for caught signals.
.PP
The default \f5terminate\fR calls \f5exit\fR.
\f5Display_msg\fR and \f5terminate\fR are given a default value
in def_msg.c so that the user can supply his or her own defaults.
The package is not tied to any i/o model.
If \f5terminate == 0\fR, the default action will be \f5abort()\fR,
while a zero value of \f5display_msg\fR will cause an abort when anything
would otherwise be displayed.
.PP
\f5Assert\fR functions just like the normal \f5assert(3)\fR;
it prints a message and aborts the process.
\f5Assert2(x, y)\fR is similar, but \fBy\fR is an expression which is
evaluated just before the stack is printed and the program is aborted.
A typical use would be to print something
(e.g. \f5assert2(x==0, cerr<<x<<endl);\fR).
The second argument should not contain a semicolon.
.PP
If the variable assert_assert::desperate is set nonzero,
every pass through \f5ENTER_FCN\fR or \f5MARK_LINE\fR will produce a line
of printout, as will every exit from a marked function.
The consistency of the stack will also be checked, and the program terminated
if there are problems.
Finally, if the macro \f5NDEBUG\fR is defined, the package will not
be included.  This package may be turned on and off by re-including
\fBassert_cpp.h\fR with \f5NDEBUG\fR either defined or undefined.
.P
This package will catch all catchable signals that are set to SIG_DFL.
It will, therefore, ignore signals that might have been caught by a
user routine.
It is also safe even if the user catches some signals
in a global or static constructor; the package will not catch signals
that have been changed from their default value.
The only possiblity of problems is if the user depends on signals having
their default setting.
.sp
.SH "Example"
.sp 2
.nf
#include "assert_cpp.h"
#include <iostream.h>

void foo(void)
{
 ENTER_FCN("foo()");					// line 14
 assert2(0, cerr << "assert_2 in foo");	// line 15
}

main()
{
 ENTER_FCN("main()");	
 int a, b;
 MARK_LINE;
 assert(&a != &b);
 MARK_LINE;								// line 24
 {
 ENTER_FCN("main-block");				// line 26
 }
 foo();
}
.sp 2
Output:
.sp 2
assert_2 in foo						// printed on line 15
Assertion failed:  0  Line: 15 File: assert_test.c
During constructors:GLOBAL SCOPE:0
assert_test.c:main():24
assert_test.c:foo():14
ABORT
.fi
.sp
One could even define (*display_msg)() to write to a file, and
(*terminate)() to mail the results back to the developers.
.SH "BUGS"
MARK_LINE only records the line number; if you have a function with a
MARK_LINE, but no ENTER_FCN, the filename and function name can be wrong.
Similarly, if you have uninstrumented functions, the printed stack will be
incomplete, but what is there will be correct.
.br
Sufficiently bad problems (like bus errors or segmentation violations)
can corrupt the output.  The package makes a reasonable attempt to
check the stack for consistency, and tries to print out as much
as is meaningful.  The stack checking only looks at the assert_assert
classes, so it is certainly not going to catch all problems.
It will detect, with a high probability, if the data private to this
class has been overwritten.
.SH "See also"
assert(3), signal(2)










speechresearch/gpklib/assert/assert_cpp.c


#include "gpk_assert.h"
#include <signal.h>
#include <libc.h> /* for abort */

#define FALSE	0
#define TRUE	(!FALSE)

assert_assert assert_tmp_rnmn("During constructors", 0, "GLOBAL SCOPE");
int assert_assert::desperate = FALSE;
const char * assert_assert::MARK = "MARK:";
const char * assert_assert::EXIT = "EXIT:";
assert_assert *assert_assert::top = 0;
assert_assert *assert_assert::bot = 0;

#define BS	20

static void display_int(int n)
{
 char buf[BS];
 int j;
 const int neg = n<0;

 if(neg)	n = -n;

 buf[j=BS-1] = '\0';
 do	{
	buf[--j] = '0' + n%10;
	n /= 10;
	} while(j>0 && n!=0);
 if(neg)	buf[--j] = '-';
 (*assert_assert::display_msg)(&buf[j]);
}

static void
sighandler(int n)
{
 (*assert_assert::display_msg)("SIGNAL ");
 display_int(n);
 (*assert_assert::display_msg)(" CAUGHT\n");
 assert_assert::trace();

 int k;
 for(k=0;k<NSIG;k++)
 	signal(k, SIG_DFL);	/* re-instate default action */

 if(assert_assert::terminate) (*assert_assert::terminate)(128+n);
 else abort();
}

typedef void (*SIG_TYP)(int, ...);

assert_assert::assert_assert(const char *f, int line, const char *funct)
	: filename(f), functname(funct), linenum(line)
{
 if(!top)	{
	int i;
	top=this;
	for(i=0;i<NSIG;i++)
#ifdef SIGABRT
		if(i != SIGABRT)
#endif
			{	/* only catch uncaught signals */
			SIG_TYP tmp = signal(i, sighandler);
			if(tmp != SIG_DFL)
				signal(i, tmp);
			}
	}
 if(!bot)	bot=this;
 top->next = this;
 back = top;
 next = this;
 top = this;
 dcheck("ENTER:");
}


void assert_assert::trace()
{
 int go = FALSE;
 const assert_assert *p = bot;
 int corrupt = FALSE;
 if(!display_msg)
	abort();
 do	{
	if(!p || !p->next || !p->back || (p->next!=p && p->next->back!=p)
		|| (p->back!=p && p->back->next!=p) || p->linenum<0)	{
		(*display_msg)("ASSERT TRACE: stack corrupted\n");
		corrupt = TRUE;
		if(!p || (p->back!=p && p->back->next!=p))
			break;
		}
	(*display_msg)(p->filename);
	(*display_msg)(":");
	(*display_msg)(p->functname);
	if(p->linenum > 0)	{
		(*display_msg)(":");
		display_int(p->linenum);
		}
	(*display_msg)("\n");
	go = p->next!=p && p->linenum>=0 && p->next && p!=top;
	p = p->next;
	}	while(go);
 if(corrupt)	{
	(*display_msg)("Assert: attempting backwards stack trace\n");
	p = top;
	do	{
		if(!p || !p->next || !p->back || (p->next!=p && p->next->back!=p)
			|| (p->back!=p && p->back->next!=p) || p->linenum<0)	{
			(*display_msg)("ASSERT TRACE: stack corrupted\n");
			abort();
			}
		(*display_msg)(p->filename);
		(*display_msg)(":");
		(*display_msg)(p->functname);
		if(p->linenum > 0)	{
			(*display_msg)(":");
			display_int(p->linenum);
			}
		(*display_msg)("\n");
		go = p->back!=p && p->linenum>=0 && p!=bot && p->back;
		p = p->back;
		} while(go);
	}
}

static void display_indent(int level)
{
 const static char s1[] = " , |";
 if(level < 0)
 	abort();

 for(;level>=sizeof(s1)-1;level -= (unsigned)(sizeof(s1)-1))
	(*assert_assert::display_msg)(s1);

 {
 char b[sizeof(s1)];
 b[level] = '\0';
 for(level--;level>=0;level--)
	b[level] = s1[level];
 (*assert_assert::display_msg)(b);
 }
}

void assert_assert::dcheck(const char * s) const
{
 if(desperate)	{
 	if(!display_msg)
		abort();
	int level = -1;
	int corrupt = FALSE;
	{
	unsigned lev = 0;
	const assert_assert *t = top;
	do	{
		if(t == this)
			level = lev;
		if((t->back!=t && t->back->next!=t)
			|| (t->next!=t && t->next->back!=t) || t->linenum<0)	{
			(*display_msg)("Stack corrupted, level=");
			display_int(level);
			(*display_msg)(" at:");
			corrupt = TRUE;
			break;
			}
		lev++;
		} while(t->back!=t && (t=t->back)!=0);
	if(t != bot)	{
		(*display_msg)("Bottom corrupted at:");
		corrupt = TRUE;
		}
	if(level == -1)	{
		(*display_msg)("Stack doesn't include *this at:");
		corrupt = TRUE;
		}
	else level = lev-level;
	}

	if(!corrupt) display_indent(level);

	(*display_msg)(s);
	(*display_msg)(filename);
	(*display_msg)(":");
	(*display_msg)(functname);
	if(linenum != 0)	{
		(*display_msg)(":");
		display_int(linenum);
		}
	(*display_msg)("\n");

	if(corrupt)	{
		(*display_msg)("Stack Trace:\n");
		trace();
		}

	if(corrupt && terminate)	(*terminate)(128);
	else if(corrupt)	abort();
	}
}


int assert_assert::fail(const char *s, int l, const char *f)
{
 if(display_msg)	{
 	(*display_msg)("Assertion failed: ");
	(*display_msg)(s);
	if(l > 0)	{
		(*display_msg)(" Line: ");
		display_int(l);
		}
	(*display_msg)(" File: ");
	(*display_msg)(f);
	(*display_msg)("\n\n");
 	trace();
	}
 if(assert_assert::terminate)
	(*assert_assert::terminate)(1);
 else abort();
 return 0;
}

assert_assert::~assert_assert()	{dcheck(EXIT);top=top->back;top->next=top;}










speechresearch/gpklib/assert/def_msg.c


#include "gpk_assert.h"
#include <iostream.h>
#include <libc.h>

static void msgsend(const char *x)
{
 cout << flush;
 cerr << x << flush;
}

void (*assert_assert::display_msg)(const char *) = msgsend;
void (*assert_assert::terminate)(int) = exit;










speechresearch/gpklib/assert/assert_cpp.h


#ifndef NDEBUG
/* version 1.3 2/14/91 Greg Kochanski C++ 2.1 */

# ifndef ASSERT_CPP_H
#  define ASSERT_CPP_H

#  ifndef C
#   define C const
#  endif

#  ifndef STD_H
 typedef short BOOL;	/* Use BOOL for logical variables as a reminder to
						the programmer. */
#  endif

class assert_assert	{
	C char *filename;
	C char *functname;
	int linenum;
	C static char *MARK;
	C static char *EXIT;
	assert_assert();
	void dcheck(C char *) C;
	assert_assert *next, *back;
	static assert_assert *top, *bot;

	public:	/* used by macros */
	int fail(C char *s, int l, C char *f);
	assert_assert(C char *f, int line, C char *funct);
	~assert_assert()	{dcheck(EXIT);top=top->back;top->next=top;}
	void mark(int line) {linenum=line;dcheck(MARK);}

	/* May be called to trace pseudo-stack: */
	static void trace();

	/* Parameters to be set by user: */
	static BOOL desperate;
	static void (*display_msg)(C char *s);
	static void (*terminate)(int);
	};

extern assert_assert assert_tmp_rnmn;
# endif

# undef assert
# undef assert2
# undef ENTER_FCN
# undef MARK_LINE
# if defined(__STDC__)
#  define assert(x) (void)((x) || assert_tmp_rnmn.fail(#x, __LINE__, __FILE__))
#  define assert2(x,y) (void)((x)||((y),assert_tmp_rnmn.fail(#x,__LINE__,__FILE__)))
#  define ENTER_FCN(x)	assert_assert assert_tmp_rnmn(__FILE__, __LINE__, (x))
#  define MARK_LINE	assert_tmp_rnmn.mark(__LINE__)
# else
#  define assert(x) (void)((x) || assert_tmp_rnmn.fail(" x ", __LINE__, __FILE__))
#  define assert2(x,y) (void)((x)||((y),assert_tmp_rnmn.fail(" x ",__LINE__,__FILE__)))
#  define ENTER_FCN(x)	assert_assert assert_tmp_rnmn(__FILE__, __LINE__, (x))
#  define MARK_LINE	assert_tmp_rnmn.mark(__LINE__)
# endif
#else
# undef assert
# undef assert2
# undef ENTER_FCN
# undef MARK_LINE
# define assert(x) /**/
# define assert2(x,y) /**/
# define ENTER_FCN(x)	/**/
# define MARK_LINE	/**/
#endif










speechresearch/gpklib/assert/makefile


OS=__$(shell uname)
BUILD=..

include $(BUILD)/make.inc

.PRECIOUS: $(MYLIB).a

OBJS=assert_cpp.o def_msg.o
HDRS= assert.h
HEADERS=${HDRS:%=$(INC)/gpklib/%}
LHDRS=${HDRS:%=$(BUILD)/gpklib/%}

all: $(MYLIB).a $(LHDRS)
	date >all

install: $(HEADERS)

$(MYLIB).a	:	$(OBJS)
	$(AR) r $(MYLIB).a $?

$(INC)/gpklib/% : %
	$(BUILD)/install-sh -c $* $(INC)/gpklib/$* -m 0444

$(BUILD)/gpklib/% : %
	$(BUILD)/install-sh -c $* $(BUILD)/gpklib/$* -m 0444

assert_test : assert_test.o $(MYLIB).a
	CCC -o assert_test assert_test.o $(MYLIB).a -l++
assert_test2 : assert_test2.o $(MYLIB).a
	CCC -o assert_test2 assert_test2.o $(MYLIB).a -l++










speechresearch/gpklib/tests/test_uniform.c


#include <iostream.h>
#include <stdlib.h>
#include <mylib.h>
#include <math.h>

main(int argc, char **argv)
{
 argc--, argv++;
 unsigned size = argc>0 ? atoi(*argv) : 30000;
 argc--, argv++;

 unsigned mx, mn;

 mx = mn = uniform(size);
 int i;
 for(i=0;i<10000;i++)	{
	unsigned tmp = uniform(size);
	if(tmp > mx)	mx = tmp;
	if(tmp < mn)	mn = tmp;
	}
 cout << "after " << i << " passes, max=" << mx << " min = " << mn << endl;
  long avg = (mx+mn)/2;
 double sum = 0.0;
 for(i=0;i<1000;i++)	{
		 long x = 0;
		 int j;
		 for(j=0;j<100;j++)
			x += uniform(size) - avg;
		sum += x;
		cout << "x = " << x << endl;
		}
 cout << "sum = " << sum << endl;
 exit(0);
}










speechresearch/gpklib/tests/test_a1.c


#include <gpklib.h>
#include <assert.h>

#define N 37

# include <stdio.h>
# define P(x)	fprintf(stderr, "%s", (x))

main()
{
 int *p[N];
 int i;
 P(">"); P("\n");
 for(i=0;i<N;i++)	{
	int *q;
	q = int1alloc(N+5-i%9);
	P("a");
	assert(q);
	int1free(q);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = int1alloc(1+i);
	P("a");
	assert(p[i]);
	}

 for(i=0;i<N;i++)	{
	int *q;
	q = int1alloc(N+5-i%9);
	assert(q);
	int1free(q);
	P("X");
	}
 P("\n");
 
 for(i=0;i<N;i++)	{
	int1free(p[i]);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = int1alloc(1+i);
	P("A");
	assert(p[i]);
	}

 for(i=0;i<N;i++)	{
	int1free(p[N-1-i]);
	P("F");
	}
 P("\n");
}










speechresearch/gpklib/tests/test_minimize.c


#include <gpk_std.h>
#include <stdio.h>
#include <math.h>
#include <numerics.h>


double f(double x, C void *p)
{
 C double *pp = (C double *)p;
 C double min = 0.123456789;

 return (x-min)*(x-min) + pp[0]*fabs(x-min);
}


main(int argc, char **argv)
{
 double p[1];

 p[0] = atof(argv[1]);

 mmze_out x = minimize(f, 0.0, 1.0,
				(C void *)p, 1e-8, 1e-12);

 printf("%g @ %g\n", x.x, x.y);
}











speechresearch/gpklib/tests/test_a2.c


#include <gpklib.h>
#include <assert.h>

#define N 37

# include <stdio.h>
# define P(x)	fprintf(stderr, "%s", (x))

main()
{
 int **p[N];
 int i;
 P(">"); P("\n");
 for(i=0;i<N;i++)	{
	int **q;
	q = int2alloc(N+5-i%9, 1+i/9);
	P("a");
	assert(q);
	int2free(q);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = int2alloc(1+i, 1+7*(i%10));
	P("a");
	assert(p[i]);
	}

 for(i=0;i<N;i++)	{
	int **q;
	q = int2alloc(N+5-i%9, 1+i/9);
	assert(q);
	assert(int2test(q)==0);
	int2set(q, 0);
	int2free(q);
	P("X");
	}
 P("\n");
 
 for(i=0;i<N;i++)	{
	int2free(p[i]);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = int2alloc(1+i, 1+7*(i%10));
	P("A");
	assert(p[i]);
	int2set(p[i], 5);
	}

 for(i=N-1;i>=0;i--)	{
	assert(int2test(p[i])==0);
	int k;
	for(k=0; k<1+i; k++) {
		int j;
		for(j=0; j<1+7*(i%10); j++)
			assert(p[i][k][j]==5);
	}
	int2set(p[i], 3);
	int2free(p[i]);
	P("F");
	}
 P("\n");
}










speechresearch/gpklib/tests/test_ran2.c


#include <iostream.h>
#include <stdlib.h>
#include <mylib.h>
#include <math.h>
#include <sys/types.h>
#include <unistd.h>

main(int argc, char **argv)
{
 argc--, argv++;

 unsigned k = getpid();
 double mx, mn;

 mx = mn = ran2(k);
 int i;
 for(i=0;i<10000;i++)	{
	double tmp = ran2(k++);
	if(tmp > mx)	mx = tmp;
	if(tmp < mn)	mn = tmp;
	}
 cout << "after " << i << " passes, max=" << mx << " min = " << mn << endl;
  double avg = (mx+mn)/2;
 cout << "avg=" << avg << endl;
 double sum = 0.0;
 for(i=0;i<1000;i++)	{
		 double x = 0;
		 int j;
		 for(j=0;j<1000;j++)
			x += ran2(k++) - avg;
		sum += x;
		cout << "x = " << x << endl;
		}
 cout << "sum = " << sum << endl;
 exit(0);
}










speechresearch/gpklib/tests/test_root.c


#include <gpk_std.h>
#include <gpklib/numerics.h>
#include <math.h>
#include <stdio.h>
#include <assert.h>

double f1(double x, C void *p)
{
 return exp(x)-*(C double *)p;
}

double f2(double x, C void *)
{
 return sin(x*M_PI);
}



int main(int argc, char **argv)
{
 double b = 1.0;
 double r1 = root(f1, -1.0, 1.1, &b, 0.0001, 0.0, 1);
 assert(fabs(r1-0.0) <=0.0001);
 printf("r1 ");
 double r1a = root(f1, -6.0, 1.0, &b, 0.0, 0.00001, 1);
 assert(fabs(f1(r1a, &b)-0.0) < 0.00001);
 printf("r1a\n");

 double r1b = root(f1, -1.0, 11.0, &b, 0.0001, 0.0, 1);
 assert(fabs(r1b-0.0) <=0.0001);
 printf("r1b\n");
 double r1c = root(f1, -6.0, 5.0, &b, 0.0, 0.00001, 5);
 assert(fabs(f1(r1c, &b)-0.0) < 0.00001);
 printf("r1c\n");
 double r1d = root(f1, -6.0, -5.0, &b, 0.0, 0.00001, 5);
 assert(r1c<-6.0 || r1c>-5.0);
 printf("r1d\n");
 double r2a = root(f2, 0.1, 1.1, 0, 0.0001, 0.0, 1);
 assert(fabs(r2a-1.0) < 0.0001);
 printf("r2a\n");
 double r2aa = root(f2, -0.1, 1.1, 0, 0.0, 0.0001, 4);
 printf("r2aa: %g\n", r2aa);
 assert(fabs(f2(r2aa, 0)) < 0.0001);
 double r2b = root(f2, -2.1, 1.1, 0, 0.0, 0.0001, 4);
 assert(fabs(f2(r2a, 0)) < 0.0001);
 printf("r2b\n");

#if 0
 Block<double> r2c = roots(f2, 0.1, 1.2, 0, 0.01, 0.01, 3);
 assert(r2c.size() == 1);
 assert(fabs(r2c[0]-1.0) < 0.05);
 printf("r2c ");
 Block<double> r2d = roots(f2, -0.1, 1.2, 0, 0.01, 0.01, 6);
 assert(r2d.size() == 2);
 int i;
 for(i=0;i<r2d.size();i++)	{
	assert(fabs(f2(r2d[i],0)) < 0.1);
	assert(i<1 || fabs(r2d[i]-r2d[i-1]) > 0.5);
	}
 printf("r2d ");
 Block<double> r2e = roots(f2, -4.1, 3.2, 0, 0.01, 0.01, 6);
 assert(r2e.size() > 3);
 for(i=0;i<r2e.size();i++)	{
	assert(fabs(f2(r2e[i],0)) < 0.1);
	assert(i<1 || fabs(r2e[i]-r2e[i-1]) > 0.5);
	}
#endif
 printf("OK\n");
 return 0;
}











speechresearch/gpklib/tests/test_rand.c


#include <iostream.h>
#include <stdlib.h>
#include <mylib.h>
#include <math.h>

main()
{
 unsigned mx, mn;

 mx = mn = rand();
 int i;
 for(i=0;i<10000;i++)	{
	unsigned tmp = rand();
	if(tmp > mx)	mx = tmp;
	if(tmp < mn)	mn = tmp;
	}
 cout << "after " << i << " passes, max=" << mx << " min = " << mn << endl;
  long avg = (mx+mn)/2;
 double sum = 0.0;
 for(i=0;i<1000;i++)	{
		 long x = 0;
		 int j;
		 for(j=0;j<100;j++)
			x += rand() - avg;
		sum += x;
		cout << "x = " << x << endl;
		}
 cout << "sum = " << sum << endl;
 exit(0);
}










speechresearch/gpklib/tests/testsq.c


#include <m22.h>
#include <stdio.h>
#include <math.h>



main()
{
 m22 a, b, c;
 a.d[0][0] = .8;
 a.d[1][1] = .9;
 a.d[1][0] = .1;
 a.d[0][1] = -.123;

 b = m22mult(a, a);
 printf("the square of\n"); m22print(stdout, a); printf("\nis\n");
 m22print(stdout, b); printf("\n");

 c = m22sqrt(b);

 printf("Result of sqrt():\n"); m22print(stdout, c); printf("\n");
 printf("sqrt()*sqrt() = \n"); m22print(stdout, m22mult(c, c)); printf("\n");
}













speechresearch/gpklib/tests/test_alloc.c


#include <gpklib.h>
#include <assert.h>

#define N 370

# include <stdio.h>
# define P(x)	fprintf(stderr, "%s", (x))

main()
{
 {
 fprintf(stderr, "[1z]\n");
 double *p = double1alloc(0);
 assert(p);
 assert(double1test(p) == 0);
 assert(double1size(p) == 0);
 double1free(p);
 }
 {
 fprintf(stderr, "[2z]\n");
 double **p = double2alloc(1, 1);
 double2set(p, 0.0);
 assert(p);
 assert(p[0]);
 assert(p[0][0] == 0.0);
 assert(double2test(p) == 0);
 struct alloc_size q = double2size(p);
 assert(q.rows==1 && q.cols==1);
 double2free(p);
 }
 {
 fprintf(stderr, "[2z]\n");
 double **p = double2alloc(0, 0);
 assert(p);
 assert(p[0] == 0);
 printf("double2test(p)=%d\n", double2test(p));
 assert(double2test(p) == 0);
 struct alloc_size q = double2size(p);
 assert(q.rows==0 && q.cols==0);
 double2free(p);
 }
 {
 double **p[N];
 int i;
 P(">"); P("\n");
 for(i=0;i<N;i++)	{
	double **q;
	q = double2alloc(N+5-i%9, 1+i/9);
	P("a");
	assert(q);
	double2free(q);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = double2alloc(1+i, 1+7*(i%10));
	P("a");
	assert(p[i]);
	}

 for(i=0;i<N;i++)	{
	double **q;
	q = double2alloc(N+5-i%9, 1+i/9);
	assert(q);
	double2free(q);
	P("X");
	}
 P("\n");
 
 for(i=0;i<N;i++)	{
	double2free(p[i]);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = double2alloc(1+i, 1+7*(i%10));
	{
	int j;
	for(j=0;j<1+7*(i%10) && j<1+i;j++)
		p[i][j][j] = i*j;
	}
	P("A");
	assert(p[i]);
	}

 for(i=N-1;i>=0;i--)	{
	{
	int j;
	for(j=0;j<1+7*(i%10)&& j<1+i;j++)
		assert(p[i][j][j] == i*j);
	}
	double2free(p[i]);
	P("F");
	}
 P("\n");
}
{
 short **p[N];
 int i;
 P(">"); P("\n");
 for(i=0;i<N;i++)	{
	short **q;
	q = short2alloc(N+5-i%9, 1+i/9);
	P("a");
	assert(q);
	short2free(q);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = short2alloc(1+i, 1+7*(i%10));
	P("a");
	assert(p[i]);
	}

 for(i=0;i<N;i++)	{
	short **q;
	q = short2alloc(N+5-i%9, 1+i/9);
	assert(q);
	short2free(q);
	P("X");
	}
 P("\n");
 
 for(i=0;i<N;i++)	{
	short2free(p[i]);
	P("f");
	}
 P("\n");

 for(i=0;i<N;i++)	{
	p[i] = short2alloc(1+i, 1+7*(i%10));
	{
	int j;
	for(j=0;j<1+7*(i%10);j++)	{
		int k;
		for(k=0;k<1+i;k++)
			p[i][k][j] = i*j-k;
		}
	}
	P("A");
	assert(p[i]);
	}

 for(i=N-1;i>=0;i--)	{
	{
	int j;
	for(j=0;j<1+7*(i%10);j++)	{
		int k;
		for(k=0;k<1+i;k++)
			assert(p[i][k][j] == i*j-k);
		}
	}
	short2free(p[i]);
	P("F");
	}
 P("\n");
}
}










speechresearch/gpklib/tests/test_a_anneal.c


#include <stdio.h>
#include <math.h>
#include <assert.h>
#include <stdlib.h>
#include <gpklib.h>
#include <gpklib/numerics.h>


#define D if(0)

double func(const double *p, int n, void *c, int nc)
{
 int i;
 double err = 0.0;
 for(i=0; i<n; i++)
 	err += p[i]*p[i]*(i+1);
 return err/2.0;
}


/* Runtest runs amoeba_anneal on a simple function to calibrate
 * the relationship between temperature and the variance of the
 * parameters.
 * N is the number of parameters for the model.
 */
void runtest( int N)
{
	/* M is the number of points in the annealing process:
	 * i.e. the number of vertices in the simplex (though it's
	 * not really a simplex if M>N+1).
	 */
	C int M = N+5;
	assert(M > N);
	int i;
	int n = 0;
	double *sum = double1alloc(N);
	double *ssum = double1alloc(N);
	double **p = double2alloc(M, N);
	for(i=0; i<N; i++)	{
		int j;
		for(j=0; j<M; j++)
			p[j][i] = Nnoise();
			/* Here we fill the parameters with more-or-less
			 * randomly chosen initial values.
			 */
		}
	/* This is an initial run to make sure that we are near the minimum,
	 * and equilibrated an the correct temperature.
	 */
	amoeba_anneal_allfree2(p, N, M, 0.0, func, 30*M*N, 0, 0, 1.0, 1.0, 0);
	for(i=0; i<500; i++)	{
		int j;
		/* Here, we run it a few steps so we get a new result
		 * that's roughly independent of the previous result.
		 */
		amoeba_anneal_allfree2(p, N, M, 0.0, func, 2*M*N, 0, 0, 1.0, 1.0, 0);
		for(j=0; j<M; j++) {
			int k;
			for(k=0; k<N; k++) {
				D printf("%.3f ", p[j][k]);
				sum[k] += p[j][k];
				ssum[k] += p[j][k]*p[j][k];
				}
			n += 1;
			D printf("\n");
			fflush(stdout);
			}
		D printf("#\n");
		}
	for(i=0; i<N; i++)
		printf("n= %d mean[%d]= %g sigma= %g %g\n", N, i, sum[i]/n, i, sqrt((i+1)*ssum[i]/(double)n),
				n/(ssum[i]*(double)(i+1))
				);
}



int main(int argc, char **argv)
{
 runtest(atoi(argv[1]));
}










speechresearch/gpklib/matrix/svdcmp.h


#ifndef SVDCMP_H
# define SVDCMP_H

# ifndef MATRIX_H
#  include <nmatrix.h>
# endif


class svdcmp	{
	svdcmp();	// unused;

	public:
	matrix u;
	matrix w;	/* diagonal */
	matrix v;

	svdcmp(C matrix& a);	/* u*w*transpose(v) = a */

	operator!() C {return u.badmat() || w.badmat() || v.badmat();}
	operator void *() C {return !(*this) ? 0 : (void *)this;}

	udoublet size() C;

	static Objection fail;
	static Objection badarg;
	};
#endif










speechresearch/gpklib/matrix/dad.c


#include <matrix.h>


Darrayimplement(double)
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#ifndef MATRIX_H
#define MATRIX_H
#include <std.h>

#define M_NORM	1
#define M_DIAG	2
#define M_SYMM	3
#define M_UTRI	4
#define M_LTRI	5

struct m_matrix	{
	int m_m, m_n;
	TINY m_type;
	TBITS	m_wflg;
	double *m_mat;
	};

#define M_WIPEME	1
typedef struct m_matrix matrix;

int badmat(matrix a);
matrix dcmakem(char *array,int m,int n,int type);
matrix ddmakem(double *array,int m,int n,int type);
matrix dentermat(matrix a,char *heading);
matrix dfmakem(float *array,int m,int n,int type);
matrix dimakem(int *array,int m,int n,int type);
matrix dlmakem(long *array,int m,int n,int type);
matrix dmadd(matrix a,matrix b);
matrix dmatinv(matrix m,double *pd);
matrix dmmult(matrix a,matrix b);
matrix dmscalm(matrix a,double scalar);
double dmtrace(matrix a);
matrix dmtrans(matrix m);
matrix dmwipe(matrix a);
matrix dputelem(double x,matrix a,int r,int c);
matrix dsettype(matrix m,int type);
double getelem(matrix m,int r,int c);
int kputelem(double x,matrix a,int r,int c);
matrix madd(matrix a,matrix b);
matrix makemat(int m,int n,int type,char *heading);
matrix devec(matrix m,matrix *v);
matrix mevec(matrix m,matrix *v);
matrix matinv(matrix a,double *pd);
matrix mcopy(matrix a);
int mfree(matrix a);
matrix midentity(int n);
double mmdot(matrix a,matrix b);
double dmdot(matrix a,matrix b);
matrix mminus(matrix a,matrix b);
matrix dmminus(matrix a,matrix b);
matrix mmult(matrix a,matrix b);
static  void fwn(matrix a,matrix b,double *pc);
matrix mscalm(matrix a,double scalar);
double mtrace(matrix a);
matrix mtrans(matrix a);
matrix nullmat(void );
void fprintmat(struct _iobuf *fp,matrix a,char *heading);
void printmat(matrix a,char *s);
matrix putelem(double x,matrix a,int r,int c);
matrix settype(matrix a,int type);
unsigned short sizmat(matrix a);
#endif










speechresearch/gpklib/gpk_hash/gpk_set.cc


#include <gpk_set.h>
#include <assert.h>

int gpk_set_unsigned_hash_fcn(const unsigned& a, int n);

template <class X>
gpk_set<X>::~gpk_set()
{
 C unsigned countedc = doublehash<X,unsigned>::count();
 assert(cardinality == countedc);
}

template <class X>
gpk_set<X>::gpk_set(int nn, int (*fs)(C X&, int))
 : doublehash<X,unsigned>(nn, fs, gpk_set_unsigned_hash_fcn), cardinality(0)
{}

template <class X>
C hashitem<X, unsigned>* gpk_set<X>::set_cardinal(C X& k)
{
 C hashitem<X, unsigned>* tmp = getptr(k);
 if(!tmp)	{
	tmp = set(k, cardinality);
	cardinality++;
	}
 return tmp;
}










speechresearch/gpklib/gpk_hash/gpk_set.h


#ifndef GPK_SET_H
# define GPK_SET_H
# ifndef HASH_H
#  include <hash.h>
# endif

template <class X>
class gpk_set : private doublehash<X,unsigned>	{
	unsigned cardinality;
	public:
	gpk_set(int n, int (*fs)(C X&, int));
	virtual ~gpk_set();
	C hashitem<X, unsigned>* set_cardinal(C X& k);
	int count() C	{return cardinality;}
	int size() C {return doublehash<X,unsigned>::size();}
	BOOL rehash(int nn)	{return doublehash<X,unsigned>::rehash(nn);}
	BOOL unset(C X& k)	{return doublehash<X,unsigned>::unset(k);}
	BOOL check(C X& k) C	{ return doublehash<X,unsigned>::check(k);}
	C hashitem<X,unsigned> * getptr(C X& k) C	{return doublehash<X,unsigned>::getptr(k);}
	BOOL r_check(C unsigned& k) C	{return doublehash<X,unsigned>::r_check(k);}
	C X& r_get(C unsigned& k) C	{return doublehash<X,unsigned>::r_get(k);}
	C hashitem<X,unsigned> * r_getptr(C unsigned& k) C	{return doublehash<X,unsigned>::r_getptr(k);}
	BOOL r_unset(C unsigned& v)	{return doublehash<X,unsigned>::r_unset(v);}
	};

template<class X>
class set_iterator	{
	C gpk_set<X> *p;
	unsigned i;
	set_iterator();

	public:
	set_iterator(C gpk_set<X>& a) : p(&a) {reset();}
	operator int() C	{return (int)i;}
	void next()	{i++;}
	void previous()	{i--;}
	BOOL valid() C	{i>=0 && i<count();}
	void reset()	{i = 0;}
	void end()	{i = count()-1;}
	C X& key() C	{r_get(i);}
	C unsigned& value() C	{return (int)i;}
	C hashitem<X,unsigned> *item() C	{r_getptr(i);}
	};

#endif
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speechresearch/gpklib/gpk_hash/gpk_set_hash_fcn.c


int gpk_set_unsigned_hash_fcn(const unsigned& a, int n)
{ return (int)(a%n); }










speechresearch/gpklib/gpk_hash/cache.cc


#include "hash.h"
#include <stdio.h>
#include <assert.h>

#define D	if(0)

template<class K, class V>
BOOL readcache<K,V>::check(C K& k) C
{
 assert(n > 0);
 C int hv = (*hashfunction)(k, n);
 if(tbl[hv].filled())	{
	if(tbl[hv].key() == k)
		return TRUE;
	else if(!tbl[(hv+1)%n].filled())
		return FALSE;
	else if(tbl[(hv+1)%n].key() == k)
		return TRUE;
	}
 return FALSE;
}

template<class K, class V>
C V& readcache<K,V>::get(C K& k)
{
 assert(n > 0);
 int hv = (*hashfunction)(k, n);
 if(tbl[hv].filled())	{
	if(tbl[hv].key() == k)	{
		hits++;
		return tbl[hv].value();
		}
	else if(!tbl[(hv+1)%n].filled())
		hv = (hv+1)%n;
	else if(tbl[(hv+1)%n].key() == k)	{
		hits++;
		return tbl[(hv+1)%n].value();
		}
	}
 misses++;
 tbl[hv].set(k, (*getdata)(k, c, nc));
 return tbl[hv].value();
}

template<class K, class V>
int readcache<K,V>::count() C
{
 int c = 0;
 int i;
 for(i=0;i<n;i++)
	if(tbl[i].filled())
		c++;
 return c;
}

template <class K, class V>
readcache<K,V>::readcache(int nn, int(*hashf)(C K&, int),
								V (*getd)(C K&, void *, int),
								void *cc, int ncc)
: hashfunction(hashf), n(nn), getdata(getd), c(cc), nc(ncc), hits(0), misses(0)
{
 assert(getdata);
 assert(hashf);
 tbl = new hashitem<K,V> [ nn];
 if(!tbl)
	n = 0;
}


template <class K, class V>
void readcache<K,V>::flush()
{
 int i;
 for(i=0;i<n;i++)
	tbl[i].unset();
 hits = misses = 0;
}










speechresearch/gpklib/gpk_hash/hash.cc


#include "hash.h"
#include <stdio.h>
#include <assert.h>

#define D	if(0)

template<class K, class V>
C hashitem<K,V> * hashtable<K,V>::getptr(C K& k) C
{ int i = getidx(k); return i>=0&&tbl[i].filled() ? &tbl[i] : 0; }

/* Getidx returns the first spot in which you could put the specified key. */
/* The result is -1 (if the table is full), or a slot that is either */
/* empty, or already has that precise key entered into it. */
template<class K, class V>
int hashtable<K,V>::getidx(C K& k) C
{
 if(n == 0)	return -1;
 assert(n > 0);
 assert(hashfunction);
 int hv = (*hashfunction)(k, n);
 C int hv0 = hv;
 for(;tbl[hv].filled() && tbl[hv].key()!=k && (hv+1)%n!=hv0;hv=(hv+1)%n)
	;
 return (hv+1)%n==hv0 ? -1 : hv;
}

template<class K, class V>
C V& hashtable<K,V>::get(C K& k) C
{ int i = getidx(k);
  assert(i>=0 && tbl[i].filled());
  return tbl[i].value();
}

template<class K, class V>
hashitem<K,V> *hashtable<K,V>::set(C K& k, C V& color)
{
 C int i = getidx(k);
 return i>=0 ? tbl[i].set(k, color) : 0;
}

template<class K, class V>
doublehash<K,V>::doublehash(int nn, int (*hashf)(C K&, int),
									int (*rhash)(C V&, int))
: hashtable<K,V>(nn, hashf), reversehash(rhash)
{ 
 rtbl = new hashitem<K,V>* [ nn];
 if(rtbl)	{
 	int i;
 	for(i=0;i<size();i++)
		rtbl[i] = 0;
	}
 }

template<class K, class V>
C hashitem<K,V> * doublehash<K,V>::r_getptr(C V& k) C
{ int i = r_getidx(k); return i>=0&&rtbl[i]&&rtbl[i]->filled() ? rtbl[i] : 0; }

/* R_getidx returns the first spot in which you could put the specified value.*/
/* The result is -1 (if the table is full), or a slot that is either */
/* empty, or already has that precise value entered into it. */
template<class K, class V>
int doublehash<K,V>::r_getidx(C V& k) C
{
 C int nn = size();
 if(nn<=0 || !rtbl)	return -1;
 unsigned hv = (*reversehash)(k, nn);
 C unsigned hv0 = hv;
 assert(rtbl && hv>=0 && hv<nn);
 for(;rtbl[hv] && rtbl[hv]->filled()
		&& rtbl[hv]->value()!=k && (hv+1)%nn!=hv0; hv=(hv+1)%nn)
	;
 return (hv+1)%nn==hv0 ? -1 : (int)hv;
}

template<class K, class V>
C K& doublehash<K,V>::r_get(C V& k) C
{ int i = r_getidx(k);
  assert(i>=0 && rtbl[i]);
  return rtbl[i]->key();
}

template<class K, class V>
C hashitem<K,V> *doublehash<K,V>::set(C K& k, C V& color)
{
 C int i_fwd = getidx(k);
 C int i_rev = r_getidx(color);

 if(i_fwd<0 && i_rev<0)	return 0;
 assert(i_fwd>=0 && i_rev>=0);

 if(tbl[i_fwd].filled() && rtbl[i_rev]==&tbl[i_fwd])	{
	assert(k==tbl[i_fwd].key() && color==tbl[i_fwd].value());
	return &tbl[i_fwd];		/* No change to the data. */
	}
 else if(!tbl[i_fwd].filled() && (!rtbl[i_rev] || !rtbl[i_rev]->filled()))	{
	rtbl[i_rev] = &tbl[i_fwd]; /* Empty, so fill it. */
	return tbl[i_fwd].set(k, color);
	}
 /* we could handle these cases, where the hash table gets rearranged,
	but it wuld be hard. */
 return 0;
}


template<class K, class V>
int hashtable<K,V>::count() C
{
 int c = 0;
 int i;
 for(i=0;i<n;i++)
	if(tbl[i].filled())
		c++;
 return c;
}

template<class K, class V>
void hash_iterator<K,V>::next()
{
 do	{
	pi++;
	} while(pi<ptop && !pi->filled());
}

template<class K, class V>
void hash_iterator<K,V>::previous()
{
 do	{
	pi--;
	} while(pi>=pbot && !pi->filled());
}

template<class K, class V>
void hash_iterator<K,V>::reset()
{
 pi = pbot-1;
 next();
}

template<class K, class V>
void hash_iterator<K,V>::end()
{
 pi = ptop;
 previous();
}

#if 0

template<class K, class V>
BOOL hashtable<K,V>::unset(C K& k)
{
 int i = getidx(k);
 if(i<0 || !tbl[i].filled())	return FALSE;

 tbl[i].unset();

 int j = (i+1)%n;
 for(;tbl[j].filled();j=(j+1)%n)
	;		/* Find first unfilled space after the hole we made. */
 if(j == (i+1)%n)
	return TRUE;

/* We have to try to fill in the hole that we just created: */
	{
	int tmp = getidx(tbl[j].key());
	if(tmp == i)	{
		tbl[i].set(tbl[j].key(), tbl[j].value());
		tbl[j].unset();
		}
	}
}
#endif

template<class K, class V>
BOOL hashtable<K,V>::rehash(int nn)
{
 BOOL ok = TRUE;
 hashtable<K,V> tmp(nn, hashfunction);
 hash_iterator<K,V> i(*this);
 for(i.reset();i.valid() && (ok=tmp.set(i.key(), i.value())!=0); i.next())
	;
 if(!ok)	return FALSE;
 steal_from(&tmp);
 return TRUE;
}

template<class K, class V>
void hashtable<K,V>::steal_from(hashtable<K,V> *p)
{
 delete [] tbl;
 tbl = p->tbl; p->tbl = 0;
 n = p->n; p->n = 0;
 hashfunction=p->hashfunction; p->hashfunction=0;
}

template<class K, class V>
hash_iterator<K,V>::hash_iterator()
{ assert(0);}

template<class K, class V>
hash_iterator<K,V>::hash_iterator(C hashtable<K,V>& a)
: p(&a), pi(p->tbl), pbot(p->tbl), ptop(&p->tbl[p->size()])
{reset();}

template<class K, class V>
hashtable<K,V>::hashtable(int nn, int(*hashf)(C K&,int))
: hashfunction(hashf), n(nn)
{tbl = new hashitem<K,V> [ nn]; if(!tbl) n = 0;}
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Wed Sep 27 21:36:41 EDT 1995
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#ifndef CACHE_H
# define CACHE_H
# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# ifndef GPK_STD_H
#  include <hash.h>
# endif
# include <assert.h>

template<class K, class V>
class readcache	{
	protected:
	int getidx(C K & k) C;
	hashitem<K,V> *tbl;

	private:
	readcache();
	readcache(C readcache<K,V>&);
	operator=(C readcache<K,V>&);

	V (*getdata)(C K&, void *, int);
	int (*hashfunction)(C K&, int);
	int n;

	unsigned hits, misses;
	void *c;
	int nc;

	public:
	readcache(int nn, int(*hashf)(C K&,int), V (*getd)(C K&, void *, int),
					void *cc=0, int ncc=0);
	virtual ~readcache()	{delete [] tbl;}
	BOOL check(C K& k) C;
	C V& get(C K& k);
	C V& operator[](C K& k)	{return get(k);}
	int size() C {return n;}
	int count() C;
	void flush();
	void set_c_nc(void *cc, int ncc=0)	{ flush(); c=cc; nc=ncc; }
	void *get_c() C	{return c;}
	int get_nc() C	{return nc;}
	unsigned num_hits() C	{return hits;}
	unsigned num_misses() C	{return misses;}
	};
#endif










speechresearch/gpklib/gpk_hash/hash.h


#ifndef HASH_H
# define HASH_H
# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
# include <assert.h>

template<class K, class V>
class hashitem	{
	BOOL full;
	K Key;
	V Value; 
	public:
	hashitem() : full(FALSE)	{}
	~hashitem()	{}
	BOOL filled() C	{return full;}
	hashitem<K,V> *set(C K& k, C V& v)
		{ if(!full) {Key = k; full=TRUE;} Value=v; return this;}
	hashitem<K,V> *set(C V& v)	{ assert(full); Value = v; return this;}
	void unset()	{full = FALSE;}
	C K& key() C	{assert(full); return Key;}
	C V& value() C	{assert(full); return Value;}
	V& value() {assert(full); return Value;}
	};

template<class K, class V>
class hash_iterator;

template<class K, class V>
class hashtable	{
	protected:
	int getidx(C K & k) C;
	hashitem<K,V> *tbl;

	private:
	void steal_from(hashtable<K,V> *p);
	hashtable();
	hashtable(C hashtable<K,V>&);
	operator=(C hashtable<K,V>&);
	friend class hash_iterator<K,V>;

	int (*hashfunction)(C K&, int);
	int n;

	public:
	hashtable(int nn, int(*hashf)(C K&,int));
	virtual ~hashtable()	{delete [] tbl;}
	C hashitem<K,V> * getptr(C K& k) C;
	BOOL check(C K& k) C	{ return getptr(k)!=0;}
	C V& get(C K& k) C;
	/* BOOL unset(C K& k); */
	hashitem<K,V> *set(C K& k, C V& color);
	int size() C {return n;}
	int count() C;
	BOOL rehash(int nn);
	};


template<class K, class V>
class hash_iterator	{
	C hashtable<K,V> *p;
	C hashitem<K,V> *pi, *pbot, *ptop;
	hash_iterator();

	public:
	hash_iterator(C hashtable<K,V>& a);
	operator int() C	{return pi-pbot;}
	void next();
	void previous();
	BOOL valid() C	{return pi<ptop && pi>=pbot && pi->filled();}
	void reset();
	void end();
	C K& key() C	{return pi->key();}
	C V& value() C	{return pi->value();}
	C hashitem<K,V> *item() C	{return pi;}
	};

/* A double hash is tightly constrained -- it's a 1:1 mapping;
	no two keys may be equal and no two values may be equal. */
template<class K, class V>
class doublehash : public hashtable<K,V>	{
	private:
	doublehash();
	doublehash(C doublehash<K,V>&);
	operator=(C doublehash<K,V>&);
	int r_getidx(C V& k) C;
	hashitem<K,V> **rtbl;
	int (*reversehash)(C V&, int);

	public:
	doublehash(int nn, int (*hashf)(C K&, int), int (*rhash)(C V&, int));
	virtual ~doublehash()	{delete [] rtbl;}
	BOOL r_check(C V& k) C	{return r_getptr(k)!=0;}
	C K& r_get(C V& k) C;
	C hashitem<K,V> * r_getptr(C V& k) C;
	C hashitem<K,V> *set(C K& k, C V& color);
	/* BOOL r_unset(C V& v); */
	int size() C	{return rtbl ? hashtable<K,V>::size() : 0;}
	int count() C	{return rtbl ? hashtable<K,V>::count() : 0;}
	};


#endif
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int gpk_set_unsigned_hash_fcn(const unsigned& a, int n);










speechresearch/gpklib/gpk_hash/makefile


MYLIB=../mylib.a
AR=ar
#CFLAGS=-O2 -fnonstd +p +w
RE=$(HOME)/mylib/ptrepository
INC=$(HOME)/headers
INCLUDES="-I$(INC)"
CFLAGS=-noex -fsimple -libmieee -xlibmopt +w -O4 -cg92 -dalign +p -pts -ptr$(RE)
LD = CC $(CFLAGS) $(INCLUDES)
INC=$(HOME)/headers
CC=CC -c $(CFLAGS) $(INCLUDES)

.PRECIOUS: $(MYLIB)

OBJS=gpk_set_hash_fcn.o

all : $(INC)/gpk_set.h $(INC)/gpk_set.cc $(INC)/hash.h $(INC)/hash.cc
all : $(INC)/cache.h $(INC)/cache.cc $(MYLIB)
	date >all

$(MYLIB)	:	$(OBJS) $(HOME)/headers/String.h
	$(AR) r $(MYLIB) $?;

$(INC)/gpk_set.h : gpk_set.h
	cp_prot gpk_set.h $(INC)/gpk_set.h

$(INC)/gpk_set.cc : gpk_set.cc
	cp_prot gpk_set.cc $(INC)/gpk_set.cc

$(INC)/hash.h : hash.h
	cp_prot hash.h $(INC)/hash.h

$(INC)/hash.cc : hash.cc
	cp_prot hash.cc $(INC)/hash.cc

$(INC)/cache.h : cache.h
	cp_prot cache.h $(INC)/cache.h

$(INC)/cache.cc : cache.cc
	cp_prot cache.cc $(INC)/cache.cc


.c.o	:
	$(CC) $*.c










speechresearch/gpklib/a_x_parabolic.c


/* returns a vecpair of NaNs if a parabolic approximation is non useful. */
LOCAL vecpair fit_dir_parab(C sortedstuff& s,
							double dely, double T,
							maybe_s *maybe)
{
 boom(1800);
 double m[6][6], beta[6];
 if(s.n() < 6)	{
	D fprintf(stderr, "\tNot 6 points!!! n=%d\n", s.n());
	return vecpair();
	}
 C int count = count_not_in_line(s);
 if(count < 0)	{
	D fprintf(stderr, "\tNot 6 good!!!: %d\n", count);
	return vecpair();
	}

 int i;
 {
 int j;
 for(j=0; j<6; j++)	{
	int k;
	for(k=0; k<6; k++)
		m[j][k] = 0;
	beta[j] = 0;
	}
 }
 int used = 0;
 double big = -infinity();
 for(i=0; i<s.n(); i++)	{
	if(!finite(s[i].y))
		continue;
	if(i>=count && used>6 && !(s[i].y<big+T*logrand()))
		continue;
	if(s[i].y > big)
		big = s[i].y;

	double x[6];
	x[0] = xx(s[i].v(0)-s[0].v(0));
	x[1] = 2*(s[i].v(0)-s[0].v(0))*(s[i].v(1)-s[0].v(1));
	x[2] = xx(s[i].v(1)-s[0].v(1));
	x[3] = (s[i].v(0)-s[0].v(0));
	x[4] = (s[i].v(1)-s[0].v(1));
	x[5] = 1/dely;
	int j;
	for(j=0; j<6; j++)	{
		int k;
		for(k=0; k<6; k++)
			m[j][k] += x[j]*x[k];
		beta[j] += x[j]*(s[i].y-s[0].y);
		}
	used++;
	}
 if(used < 6)	{
	fprintf(stderr, "Not 6 good!  Used=%d, count=%d, s.n()=%d\n",
		used, count, s.n());
	return vecpair();
	}

 if(!invert(m, 6))	{
	fprintf(stderr, "\tInvert fails!.   Points follow:\n");
	return vecpair();
	}

 double abcdef[6];
 for(i=0;i<6;i++)	{
	int k;
	abcdef[i] = 0;
	for(k=0;k<6;k++)
		abcdef[i] += m[i][k]*beta[k];
	}
 D fprintf(stderr, "\tsolution (%g, %g, %g)^2 + (%g,%g) + %g + %g\n",
					abcdef[0], abcdef[1], abcdef[2],
					abcdef[3], abcdef[4], abcdef[5],
					s[0].y);

 matrix22 curv(abcdef[0], abcdef[1], abcdef[1], abcdef[2]);


 vector2 evec1, evec2;
 jacobi_step(curv, &evec1, &evec2);
 C double eval1 = sandwitch(evec1, curv);
 C double eval2 = sandwitch(evec2, curv);

 vector2 downhill(-abcdef[3], -abcdef[4]);

 if(eval1+2*eval2<0 || eval2+2*eval1<0)	{
	/* The eigenvalues are far from positive definite.  We cannot
		trust any parabolic approximation. */
	return vecpair();
	}

 if(dot(downhill, evec1) < 0)
	evec1 *= -1;

 if(dot(downhill, evec2) < 0)
	evec2 *= -1;

 evec1 *= sqrt(fabs(dely/eval1));	/* vectors have length to change chi-squared by about dely. */
 evec2 *= sqrt(fabs(dely/eval2));


 /* Down here, there is some reason to believe that the
 eigenvalues mean *something*... */
 matrix22 invc;
 {
 C double min_eval = min(eval1, eval2);
 if(min_eval < 0)	{		/* Force the matrix to be positive definite, in an arbitrary manner. */
	curv += 2*min_eval*matrix22::identity();
	/* The minimum is probably wrong, so beware... */
	maybe->trustworthy = FALSE;
	}
 else	maybe->trustworthy = TRUE;

 double det = quiet_nan(0);
 invc = inverse(curv, &det);

	/* Strong cancellations - minimum is doubtful: */
 if(det < 0.1*curv(0,0)*curv(1,1))
	maybe->trustworthy = FALSE;
 }

 C vector2 randvec = evec1 * normalrand() * sqrt(T/dely)
				+ evec2 * normalrand() * sqrt(T/dely);
 /* Calculate where the minimum ought to be, if the surface were
		truly parabolic. Add in a random jiggle (r1&r2) so
	that we explore the region with temperature T. */
 maybe->x = invc*downhill*0.5 + s[0].v + randvec;
 maybe->slope = vector2(abcdef[3], abcdef[4]);
 maybe->y0 = abcdef[5] + s[0].y;
 maybe->setcurv(curv);
 maybe->x0 = s[0].v;


 return vecpair(evec1, evec2);
}



matrices_t linear_matrix(C sortedstuff& ss, double e)
{
???
}











speechresearch/gpklib/chomp_newline.c


#include <string.h>
#include <ctype.h>
#include "gpklib.h"




int chomp_newline(char *s)
{
 if(!s)
	return -1;

 char *c = 0, *s0 = s;
 while(*s)	{
	if(*s=='\r' || *s=='\n')	{
		if(!c)
			c = s;
		}
	else
		c = 0;
	s++;
	}
 if(c)
	*c = '\0';

 return (c?c:s) - s0;
}



/* Removes whitespace from the end of a string. */

int chomp_whitespace(char *s)
{
 if(!s)
	return -1;

 char *c = 0, *s0 = s;
 while(*s)	{
	if(isspace(*s)) {
		if(!c)
			c = s;
		}
	else
		c = 0;
	s++;
	}
 if(c)
	*c = '\0';

 return (c?c:s) - s0;
}




BOOL is_blank_line(C char *line)
{
 for(; *line; line++)
	if(!isspace(*line))
		return FALSE;
 return TRUE;
}



BOOL is_error_line(C char *line)
{
 return strncmp("ERR:", line, 4) == 0;
}




void trim_comments(char *line)
{		/* # comments. */

 if(line[0] == '#')
	line[0] = '\0';

 char *m;
 for(m=line; m[0] && m[1]; m++)
	if(m[1]=='#' && isspace(m[0]))
		m[0] = '\0';
}











speechresearch/gpklib/amoeba_dirset.c


#include <gpk_std.h>
#include <stdlib.h>
#include <math.h>
#include <stdio.h>
#include <assert.h>
#include <numerics.h>
#ifdef __SunOS5
# include <sunmath.h>
#endif

static C int num_for_decr = 4;

extern "C" int finite(double);

inline double xx(double x) {return x*x;}
inline double ssqrt(double x) { return x>=0 ? sqrt(x) : -sqrt(-x);}

inline double max(double a, double b)	{ return a>b  ? a : b;}
LOCAL double max(double a, double b, double c)
{ return max(a, max(b, c)); }

#define D if(1)

LOCAL void rotate_towards(double *a, double *b, double theta, int n)
{
 int i;
 C double c = cos(theta);
 C double s = sin(theta);
 for(i=0;i<n;i++)	{
	C double tmp1 = a[i]*c + b[i]*s;
	C double tmp2 = b[i]*c - a[i]*s;
	a[i] = tmp1;
	b[i] = tmp2;
	}
}

LOCAL void scalevec(double *to, double scale, int n)
{
 int i;
 for(i=0;i<n;i++)
	to[i] *= scale;
}

LOCAL void copya(double *to, C double *from, int n)
{
 int i;
 for(i=0;i<n;i++)
	to[i] = from[i];
}

LOCAL void TryStepDir(double *to, C double *from, C double *dir,
									double fac, int n)
{
 int i;
 for(i=0;i<n;i++)
	to[i] = from[i] + dir[i]*fac;
}

LOCAL void Subtract(double *to, C double *from1, C double *from2, int n)
{
 int i;
 for(i=0;i<n;i++)
	to[i] = from1[i] - from2[i];
}

LOCAL void update_average_direction(double *pn, C double *pchg, int n, double f)
{
 int i2;
 for(i2=0; i2<n; i2++)	{	
	pn[i2] = pn[i2]*(1-f) + pchg[i2]*f;
	}
}


LOCAL BOOL orthogonalize(double *pdi, C double *p_last, int n)
{
 double dot, pl;
 int i;
 for(pl=dot=0.0,i=0;i<n;i++)	{
	dot += pdi[i]*p_last[i];
	pl += xx(p_last[i]);
	}
 if(!(pl>0))
	return FALSE;

 C double fac = dot/pl;
 double pd0, pd;
 for(pd0=pd=0.0,i=0;i<n;i++)	{	/* Subtract out part of pdi in
											direction of p_last. */
	pd0 += xx(pdi[i]);
	pdi[i] -= fac*p_last[i];
	pd += xx(pdi[i]);
	}

 D fprintf(stderr, "#Fac for orthogonalization=%g = %g/%g length_ratio=%g\n", fac,
							dot, pl, sqrt(pd/pd0));

 if(pd < 0.001*pd0)	{
	D fprintf(stderr, "# loss of orthogonality: pd=%g, pd0=%g\n", pd, pd0);
	return FALSE;
	}
 return TRUE;
}


LOCAL int find_any_improved(int n, double *pr, double *pc, double *pdi,
					double (*funk)(C double *, int, void *, int),
					void *c, int nc, double *pxfbest, double *pybest,
					double pylast)
{
 int mreps = 1;
 double ytmp_f, ytmp_b, xf = 1.5, xf_b;

 while(TRUE)	{
	assert(finite(xf));
	TryStepDir(pr, pc, pdi, xf, n);
	ytmp_f = (*funk)(pr, n, c, nc);
	if(ytmp_f<=*pybest && ytmp_f<=pylast)	{
		D fprintf(stderr, "improvement to %g(%g) at %g\n", ytmp_f, *pybest, xf);
		*pybest = ytmp_f;
		*pxfbest = xf;
		return mreps;
		}
	xf_b = -0.5*xf;
	TryStepDir(pr, pc, pdi, xf_b, n);
	ytmp_b = (*funk)(pr, n, c, nc);
	if(ytmp_b<=*pybest && ytmp_b<ytmp_f)	{
		D fprintf(stderr, "improvement to %g(%g) at %g\n", ytmp_b, *pybest, xf_b);
		*pybest = ytmp_b;
		*pxfbest = xf_b;
		return mreps+1;
		}
	else if(ytmp_f <= *pybest)	{
		D fprintf(stderr, "improvement to %g(%g) at %g\n", ytmp_f, *pybest, xf);
		*pybest = ytmp_f;
		*pxfbest = xf;
		return mreps;
		}

	if(mreps++ >= 3)
		break;

	xf *= 0.25;
	}
 D fprintf(stderr, "No improvement, but use %g(%g) at %g\n", ytmp_f,
						*pybest, xf);
 if(ytmp_f < ytmp_b)	{
	*pybest = ytmp_f;
	*pxfbest = xf;
	}
 else	{
	*pybest = ytmp_b;
	*pxfbest = xf_b;
	}

 return 0;
}


LOCAL int try_to_extend(int n, double *pr, double *pc, double *pdi,
					double (*funk)(C double *, int, void *, int),
					void *c, int nc, double *pxfbest, double *pybest,
					double yaccept)
{
 int mreps = 0;
 double xf = *pxfbest * 1.3;
 BOOL found = FALSE, repeat;
 double y_real_best = *pybest;

 do	{
	repeat = FALSE;
	TryStepDir(pr, pc, pdi, xf, n);
	double ytmp = (*funk)(pr, n, c, nc);
	if(ytmp <= 0.5*(y_real_best + yaccept))	{
		D fprintf(stderr, "Extending to %g(%g) at %g\n", ytmp, *pybest, xf);
		if(ytmp <= y_real_best)	
			y_real_best = ytmp;

		*pybest = ytmp;
		*pxfbest = xf;
		found = TRUE;
		xf *= 1.414;
		}

	} while(repeat && mreps++<5);

 return found ? mreps : 0;
}

LOCAL double lbi(C double *d, int n, int but)
{
 static int q = 0;
 int idx = -1;
 int i, ibut;
 C int rootn = (int)(sqrt(n) + 0.5);
 double worst = infinity();
 for(ibut=i=0;i<n && (ibut<rootn || idx==(-1)) ;i++)	{		/* find a bad finite one */
	C int ii = (i+q)%n;
	if(ii != but)	{
		ibut++;
		if(d[ii] < worst)	{
			idx = ii;
			worst = d[ii];
			}
		}
	}

 if(idx < 0)		/* Find from among the NaNs and infinities */
 	for(i=0;i<n;i++)	{
		idx = (i+q)%n;
		if(!finite(d[idx]))
			break;
		}

 q = (idx+1)%n;
 return idx;
}		

LOCAL double biggest_but(C double *d, int n, int but)
{
 double rv = 0.0;
 int i;
 for(i=0;i<n;i++)
	if(i!=but && d[i]>rv)
		rv = d[i];
 return rv;
}		

LOCAL double typ_decr(C double *d, int n)
{
 double rv = 0.0;
 int i;
 for(i=0;i<n;i++)
	rv += d[i];
 return rv/n;
}		

void deal_with_bad_direction(double **p, int worst, int n)
{
 static int iter = 0;
 int j;
 for(j=1;j<n;j++)
	if(n>1 && !orthogonalize(p[worst], p[(worst+n-j)%n], n))	{
			D fprintf(stderr, "Crevice orthogonalization fails between %d and %d\n", worst, (worst+n-j)%n);
			break;
			}
 if(j<n)	{
	int i;
	/* Desperation manouver: */
	for(i=0;i<n;i++)
		p[worst][i] = p[(worst+n+i-1)%n][i] * (i==worst ? 1 : 0.8);
	D fprintf(stderr, "# can't completely orthogonalize: j=%d\n", j);
	/* Do a random rotation (partial interchange) of two directions: */
	rotate_towards(p[worst], p[(worst+iter)%n], 0.3, n);
	}
 iter++;
}

double **amoeba_dirset_allfree(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc)
{
 int i, ilo;
 double *pc, *decr, *plast, *pr;
 double yc, yc_last, yc_global_min;

 assert(n > 0);
 pc = (double *)malloc(sizeof(*pc) * (n+1));
 assert(pc);
 plast = (double *)malloc(sizeof(*plast) * n);
 assert(plast);
 pr = (double *)malloc(sizeof(*pr) * n);
 assert(pr);
 decr = (double *)malloc(sizeof(*decr) * (n+1));
 assert(decr);
 {
 int n_finite;
 double *y = (double *)malloc(sizeof(double) * (n+1));
 assert(y);
 for(n_finite=i=0;i<=n && n_finite<num_for_decr;i++)	{
 	y[i] = (*funk)(p[i], n, c, nc);
	if(finite(y[i]))
		n_finite++;
	}
 for(;i<=n;i++)
	y[i] = quiet_nan(0);

 yc_last = infinity();
 yc = infinity();
 for(ilo=-1,i=0;i<=n;i++)	{
	if(y[i] < yc)	{ ilo = i; yc_last = yc; yc = y[i]; }
	else if(y[i] < yc_last)
		yc_last = y[i];
	}
 yc_global_min = yc;
 assert(finite(yc) && ilo>=0);
 {
 double typdecr;
 for(n_finite=0,typdecr=0.0,i=0;i<n;i++)	{
	if(finite(y[i]))	{
		decr[i] = y[i]-yc;
		typdecr += sqrt(y[i]-yc);
		n_finite++;
		}
	/* We do a square of average of root to emphasize typical small changes
	at the expense of one huge difference. */
	D fprintf(stderr, "#y[%d]=%g, yc=%g, n=%d, typdecr=%g\n",
						i, y[i], yc, n, typdecr);
	}
 assert(n_finite > 0);
 typdecr = xx(typdecr/n_finite);
 for(i=0;i<n;i++)
	if(!finite(y[i]))
		decr[i] = typdecr;
 D fprintf(stderr, "#Typdecr=%g, initially\n", typdecr);
 }

 /* First we set up the center and direction set: */
 for(i=0;i<n;i++)	{
	assert(finite(p[ilo][i]));
	pc[i] = p[ilo][i];
	}
 int ii, iii;
 for(iii=ii=0;ii<n+1;ii++)
	if(ii != ilo)	{
		Subtract(p[iii], pc, p[ii], n);
		iii++;
		}
 for(i=0;i<n;i++)
	p[n][i] = 0.0;
 free((char *)y);
 }
 FILE *afp;
 D afp = fopen("amoeba.tmp", "w");

 copya(plast, pc, n);

 int iter = 0, asincelast, sincelast, rejects=0, pn_count=0;
 int quit = 0;
 unsigned di = 0;
 double Estore = 0;
 for(asincelast=sincelast=iter=0;iter<itmax;iter++)	{
	double yaccept = max(yc_global_min+Estore+ftol, yc, 0.5*(yc_last+yc));
	double ybest = yaccept;
	double xfbest = quiet_nan(0);
	int rtmp;
	int worst = -1;
	/* Search for minimum; first finding any improved point: */

	if((rtmp=find_any_improved(n, pr, pc, p[di],
								funk, c, nc, &xfbest, &ybest, yc)))	{
		if(rtmp <= 2)
			try_to_extend(n, pr, pc, p[di], funk, c, nc, &xfbest, &ybest, yaccept);

			/* xfbest is now an estimate of the minimum position in the direction,
						and ybest is the function value. */
		assert(finite(xfbest));

		int i1;
		assert(finite(ybest));
		TryStepDir(pc, pc, p[di], xfbest, n);		/* we accept the move - move pc[]. */
		char pbchar = ' ';
					/* This is an unusually good direction: */
		if(di!=n && sincelast>1 && (yc-ybest)>biggest_but(decr, n, di)
				|| di!=n && sincelast>0 && asincelast>=n
					&& (yc-ybest)>decr[(di+n-1)%n])	{
			assert(sincelast > 0);

			D fprintf(afp, "# ");
			/* Direction of last few steps will now be used as a search
				direction: */
			Subtract(p[di], pc, plast, n);
			scalevec(p[di], n, 1.0/sqrt(n));
			update_average_direction(p[n], p[di], n, 1.0/n);
			pn_count++;
			asincelast = sincelast = 0;
			copya(plast, pc, n);
			pbchar = '!';
			worst = lbi(decr, n, di);
			}
		else	{
			scalevec(p[di], ssqrt(xfbest), n);
			sincelast++;
			worst = -1;
			}
		D fprintf(stderr, "#Accept%c, di=%dp%d, yc= %g -> %g -> %g//%g xf=%g\n",
								pbchar, di, worst, yaccept, yc, ybest, yc-biggest_but(decr, n, di), xfbest);
		decr[di] = yc>ybest ? yc-ybest : 0;
		yc_last = yc;
		yc = ybest;
		if(ybest < yc_global_min)	{
			Estore += 0.5*(yc_global_min - ybest);
			yc_global_min = ybest;
			}
		Estore *= exp(-1.0/n);
		rejects = 0;
		}
	else	{
		decr[di] = 0;
		worst = di;
		
		scalevec(p[di], ssqrt(xfbest), n);
		pn_count = 0;
		D fprintf(stderr, "#Reject: di=%d.\n", di);
		}

	if(worst>=0 && di!=n)	{
		/* orthogonalize this failure against all others: */
		deal_with_bad_direction(p, worst, n);
		decr[worst] = quiet_nan(0);
		}
	asincelast++;
	di++;
	if(pn_count>1 ? di>n : di>=n)
		di=0;
	if((typ_decr(decr, n)*n*n<ftol || rejects>2*n) && quit++>n)
		break;
	}
 D fclose(afp);
 {
  int ii;
  for(ii=n;ii>0;ii--)
	TryStepDir(p[ii], pc, p[ii-1], 1.0, n);
 copya(p[0], pc, n);
 }
 free((char *)plast);
 free((char *)pr);
 free((char *)pc);
 free((char *)decr);
 return p;
}











speechresearch/gpklib/C++_assert.h


#ifndef ASSERT_H
# define ASSERT_H

# ifndef STDCXX_HXX
#  include <stdcxx.hxx>
# endif
# ifndef IOSTREAMH
#  include <iostream.h>
# endif
# ifndef NDEBUG
#  ifndef __STRING_H
#   include <String.h>
#  endif

class assert_c;
typedef C assert_c Cassert_c;
typedef C String CString;

class assert_c	{
	CString filename, functname;
	int linenum;
	C static char *MARK;
	C static char *EXIT;
	assert_c();
	void dcheck(C char *) C;
	assert_c *next, *back;
	static assert_c *top, *bot;
	public:
	static BOOL desperate;
	assert_c(C char *f, int line, C char *funct="");
	~assert_c()	{top=top->back;top->next=top;dcheck(EXIT);}
	void mark(int line)	{linenum = line;dcheck(MARK);}
	static int trace();
	};
IMPORT assert_c assert_foo;


# endif
#endif

/*ident	"@(#)ctrans:incl-master/proto-headers/assert.h	1.6" */

/* This header file intentionally has no wrapper, since the user
*  may want to re-include it to turn off/on assertions for only
*  a portion of the source file.
*/

#ifndef __OSFCN_H
#include <osfcn.h>
#endif

#ifndef __LIBC_H
#include <libc.h>
#endif

#ifndef __IOSTREAM_H
#include <iostream.h>
#endif

#ifdef assert
#undef assert
#endif
#ifdef _assert
#undef _assert
#endif

#ifdef NDEBUG
#define assert(e) ((void)0)
# define ENTER_FCN(x)	/**/
# define MARK_LINE		/**/
#else
# define ENTER_FCN(x)	assert_c assert_foo(__FILE__, __LINE__, (x));
# define MARK_LINE		assert_foo.mark(__LINE__);
#if defined(__STDC__) && __STDC__
#define assert(EX) (void)((EX) || ((cerr << "Assertion failed: " # EX ", file " __FILE__  ", line " << __LINE__ << endl), assert_c::trace(), abort(), 0))
#else
#define assert(EX) (void)((EX) || ((cerr << "Assertion failed: EX, file " << __FILE__ << ", line " << __LINE__ << endl), assert_c::trace(), abort(), 0))
#endif
#endif

#define _assert(e) assert(e)










speechresearch/gpklib/fit_parabolic.c


#include <gpk_std.h>
#include <stdio.h>
#include <assert.h>
#include <math.h>
#include <stdlib.h>
#include <numerics.h>
#include <ctype.h>
#include "err.h"
#include <string.h>
#include <mylib.h>
#include <unistd.h>
#include <ieeefp.h>
# include <sunmath.h>
# include <ieeefp.h>
#include <errno.h>


#define D	if(1)
#define DD	if(0)
#undef TEST



C char sccs[] = "%W% %I%";
C char dir[] = SOURCEDIR;
static C int EXPSZ = 30;
static double T0 = quiet_nan(0);


LOCAL double max(double a, double b)	{return a>b ? a : b;}
LOCAL double xx(double x)	{return x*x;}



LOCAL void copya(double *a, C double *b, int n)
{
 memcpy(a, b, n*sizeof(double));
}



LOCAL void trim_comments(char *line)
{		/* # comments. */

 if(line[0] == '#')
	line[0] = '\0';

 char *m;
 for(m=line; m[0] && m[1]; m++)
	if(m[1]=='#' && isspace(m[0]))
		m[0] = '\0';
}



LOCAL void print_help(void)
{
 C char **h;
 for(h=help; *h; h++)
	fprintf(stderr, "%s\n", *h);
 fprintf(stderr, "version= %s, source code in %s/%s\n", sccs, dir, __FILE__);
}



main(int argc, char **argv)
{
 if(argc>2 || (argc==2 && strcmp(argv[1], "^")==0))	{
	print_help();
	exit(1);
	}

 BOOL more;
 do	{
	printf("minimize2d.gpk.1\n");
	fflush(stdout);
	more = minimize();
	fflush(stdout);
	} while(more);

 exit(0);
}


struct xyz	{ double x, y, z; struct xyz *next;};

xyz_push(struct xyz **p, C char *x, C char *y, C char *z)
{
 struct xyz *tmp = new xyz;
 assert(tmp);
 double t;
 if(sscanf(x, "%lf", &tmp->x)!=1 || sscanf(x, "%lf", &tmp->y)!=1
	|| sscanf(x, "%lf", &tmp->x)!=1)	{
	gpk_err("Bad xyz parse", 0);
	}
 new->next = *list;
 *list = new;
}



struct xyz xyz_average(struct xyz *list)
{
 struct xyz tmp;
 tmp.x = tmp.y = 0.0;
 tmp.z = infinity();
 int n = 0;
 for(; list; list = list->next)	{
	tmp.x += list->x;
	tmp.y += list->y;
	if(list->z < tmp.z && finite(list->z))
		tmp.z = list->z;
	n++;
	}
 tmp.x /= n;
 tmp.y /= n;
 return tmp;
}



void xyz_subtract(struct xyz *list, C struct xyz& m)
{
 for(; list; list = list->next)	{
	list->x -= m.x;
	list->y -= m.y;
	list->z -= m.z;
	}
}


xyz_free(struct xyz *list)
{
 struct xyz *n;
 while(list)	{
	n = list->next;
	delete list;
	list = n;
	}
}



BOOL minimize()
{
 char line[2000];
 BOOL more = FALSE;
 xyz *list = 0;
 proplist info;
 while(fgets(line, sizeof(line), stdin))	{
	if(chomp_newline(line) < 0)
		gpk_err("Line too long - no newline", 0);

	if(is_blank_line(line))
		continue;
	if(strcmp(line, "END") == 0)	{
		more = TRUE;
		break;
		}

	D fprintf(stderr, "#L: %s\n", line);
	if(is_error_line(line))
		gpk_err(line, 0);

	proplist tmp = avparse(line);
	if(tmp.get(""))
		gpk_err("bad parse", tmp.gets("", "unknown error"));

	if(tmp.get("x") && tmp.get("y") && tmp.get("z"))
		xyz_push(&list, tmp.gets("x", "NaN"),
				tmp.gets("y", "NaN"),
				tmp.gets("z", "NaN"));

	info += tmp;
	}


 xyz avg = xyz_average(list);
 xyz_subtract(list, xyz);
 xyz goto = do_minimize(info, list);
 xyz goto = xyz_plus(avg, goto);

 xyz_free(list);
 return more;
}


xyz xyz_plus(C xyz& a, C xyz& b)
{
 xyz rv;
 rv.x = a.x + b.x;
 rv.y = a.y + b.y;
 rv.z = a.z + b.z;
 rv.next = 0;
 return rv;
}


xyz do_minimize(info, list)
{
}


C double MAX_CONDITION = 100.0;


LOCAL vecpair fit_dir_parab(C xyz *s,
							double dely, double T,
							maybe_s *maybe)
{
 double **m = double2alloc(6, 6);
 double beta[6];
 int i;
 {
 int j;
 for(j=0; j<6; j++)	{
	int k;
	for(k=0; k<6; k++)
		m[j][k] = 0;
	beta[j] = 0;
	}
 }
						/* Add default curvature, do svd_invert, subtract def curv. */
						/* Since SVD sets singular values to zero, it will approach the
						default paraboloid as the data becomes more and more singular. */
 double big = -infinity();
 int used = 0;
 for(; s; s=s->next)	{
	if(!finite(s->z))
		continue;
	if(used>6 && !(s->z < big+T))
		continue;
	if(s->z > big)
		big = s->z;

	double x[6];
	x[0] = xx( s->x );
	x[1] = 2* s->x * s->y;
	x[2] = xx( s->y );
	x[3] = s->x;
	x[4] = s->y;
	x[5] = 1/dely;
	int j;
	for(j=0; j<6; j++)	{
		int k;
		for(k=0; k<6; k++)
			m[j][k] += x[j]*x[k];
		beta[j] += x[j] * s->z;
		}
	used++;
	}

 if(!svd_invert(m, 6, MAX_CONDITION))	{
	double2free(m);
	fprintf(stderr, "\tInvert fails!.   Points follow:\n");
	return vecpair();
	}

 double abcdef[6];
 for(i=0; i<6; i++)	{
	int k;
	abcdef[i] = 0;
	for(k=0; k<6; k++)
		abcdef[i] += m[i][k] * beta[k];
	}
 double2free(m);
 D fprintf(stderr, "\tsolution (%g, %g, %g)^2 + (%g,%g) + %g + %g\n",
					abcdef[0], abcdef[1], abcdef[2],
					abcdef[3], abcdef[4], abcdef[5],
					s[0].y);

 matrix22 curv(abcdef[0], abcdef[1], abcdef[1], abcdef[2]);


 vector2 evec1, evec2;
 jacobi_step(curv, &evec1, &evec2);
 C double eval1 = sandwitch(evec1, curv);
 C double eval2 = sandwitch(evec2, curv);

 vector2 downhill(-abcdef[3], -abcdef[4]);

 if(eval1+2*eval2<0 || eval2+2*eval1<0)	{
	/* The eigenvalues are far from positive definite.  We cannot
		trust any parabolic approximation. */
	return vecpair();
	}

 if(dot(downhill, evec1) < 0)
	evec1 *= -1;

 if(dot(downhill, evec2) < 0)
	evec2 *= -1;

 evec1 *= sqrt(fabs(dely/eval1));	/* vectors have length to change chi-squared by about dely. */
 evec2 *= sqrt(fabs(dely/eval2));


 /* Down here, there is some reason to believe that the
 eigenvalues mean *something*... */
 matrix22 invc;
 {
 C double min_eval = min(eval1, eval2);
 if(min_eval < 0)	{		/* Force the matrix to be positive definite, in an arbitrary manner. */
	curv += 2*min_eval*matrix22::identity();
	/* The minimum is probably wrong, so beware... */
	maybe->trustworthy = FALSE;
	}
 else	maybe->trustworthy = TRUE;

 double det = quiet_nan(0);
 invc = inverse(curv, &det);

	/* Strong cancellations - minimum is doubtful: */
 if(det < 0.1*curv(0,0)*curv(1,1))
	maybe->trustworthy = FALSE;
 }

 C vector2 randvec = evec1 * normalrand() * sqrt(T/dely)
				+ evec2 * normalrand() * sqrt(T/dely);
 /* Calculate where the minimum ought to be, if the surface were
		truly parabolic. Add in a random jiggle (r1&r2) so
	that we explore the region with temperature T. */
 maybe->x = invc*downhill*0.5 + s[0].v + randvec;
 maybe->slope = vector2(abcdef[3], abcdef[4]);
 maybe->y0 = abcdef[5] + s[0].y;
 maybe->setcurv(curv);
 maybe->x0 = s[0].v;


 return vecpair(evec1, evec2);
}












speechresearch/gpklib/amoeba_anneal.c


#include <stdlib.h>
#include <math.h>
#include <stdio.h>
#include <assert.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/numerics.h"
#include "gpklib/ieee754.h"

int amoeba_anneal_noisy = FALSE;

#define D	if(amoeba_anneal_noisy)


int amoeba_anneal_qq = 2;

static double ran1aqq()
{
 double tmp;
 OPENMP(omp critical(amoeba_anneal_rand_qq))
 { tmp = ran1a(&amoeba_anneal_qq); }
 return tmp;
}

static double randexp()
{
 return -log(ran1aqq());
}


static double randH()
{
 return exp(1.0*(ran1aqq()-0.5));
}



static double f(double *p, int n, void *c, int nc,
		double (*funk)(C double *p, int n, void *c, int nc),
		void (*project)(double *p, int n, void *c, int nc)
		)
{
 if(project)
 	OPENMP(omp critical(amoeba_anneal_project))
 	(*project)(p, n, c, nc);
 return (*funk)(p, n, c, nc);
}


LOCAL void copy_into(double *to, C double *from, int n)
{
 int i;
 OPENMP(omp parallel for private(i) schedule(guided, 1024))
 for(i=0; i<n; i++)
 	to[i] = from[i];
}


LOCAL double ni(double x)
{ return isnan(x) ? infinity() : x;}


LOCAL void writeout(C double *p, int n, FILE *afp)
{
 int i;
 for(i=0;i<n;i++)
	fprintf(afp, "%g%c", p[i], i==n-1 ? '\n' : ' ');
 fflush(afp);
}


#define assert_finite(x) x_assert(finite(x), __LINE__, __FILE__)

static void x_assert(int tf, int line, const char *file)
{
 if(!tf) {
 	fprintf(stderr, "ERR: non-finite value returned from funk, line %d in %s\n",
			line, file);
	abort();
	}
}


/* Returns 1 if the iteration count (itmax) was reached, 0 if not.
 * The initial parameter vectors are placed in "p". Amoeba_anneal_allfree
 * modifies that 2-dimensional array, and the final converged values are 
 * left there when it is finished.
 *
 * */
int amoeba_anneal_allfree(double *C*p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac)
{
 return amoeba_anneal_allfree2(p, n, n+1, ftol, funk, itmax, c, nc, T0, Tfac, 0);
}


int amoeba_anneal_allfreex(double *const*p,
				int n,
				double ftol,
				double (*funk)(const double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac,
				void (*project)(double *p, int n, void *c, int nc)
				)
{
 return amoeba_anneal_allfree2(p, n, n+1, ftol, funk, itmax, c, nc, T0, Tfac, project);
}



int amoeba_anneal_allfree2(double *const*p,
				int n, int nvertex,
				double ftol,
				double (*funk)(const double *p, int n, void *c, int nc),
				int itmax,
				void *c,
				int nc, double T0, double Tfac,
				void (*project)(double *p, int n, void *c, int nc)
				)
{
 /* MAXTF is a way of causing the algorithm to change from a
  * minimization-oriented behaviour when you're far from the minimim
  * to a more Markov-Chain Monte-Carlo behaviour when you're near
  * equilibrium.    Basically, if the y-values of the vertices
  * are nearly equal and MAXTF>>log(nvertex), the vertices are picked with
  * more-or-less equal probabilities.
  */
 C double MAXTF = 2.0;
 int i, ihi, inhi, ilo, iter;
 double *y, *pbar, *pr, ypr, ypr_real;
 double T;
 FILE *afp = 0;
 fprintf(stderr, "T0=%g Tfac=%g nc=%d n=%d\n", T0, Tfac, nc, n);

 D afp = fopen("amoeba.tmp", "w");

 assert(n > 0);
 assert(nvertex > n);
 iter = 0;
 y = (double *)malloc(sizeof(*y) * nvertex);
 assert(y);
 pbar = (double *)malloc(sizeof(*pbar) * n);
 assert(pbar);
 pr = (double *)malloc(sizeof(*pr) * n);
 assert(pr);
 OPENMP(omp parallel for schedule(guided, 4))
 for(i=0; i<nvertex; i++) {
 	y[i] = ni(f(p[i], n, c, nc, funk, project));
	assert_finite(y[i]);
 }

 for(iter=0,T=T0; iter<itmax; iter++)	{
	 {
	 double ylo = infinity(), yhi = -infinity(), ynhi = -infinity();
	 for(ilo=ihi=inhi=-1,i=0; i<nvertex;i++)	{
		C double ytmp = y[i]-MAXTF*T*randexp();
		assert_finite(ytmp);
	 	if(ytmp < ylo)	{ ilo = i; ylo = ytmp; }
		if(ytmp >= yhi)	{
			if(finite(yhi))	{ inhi = ihi; ynhi = yhi; }
/*
D			fprintf(stderr, "accepting ytmp=%g to replace yhi=%g for y[%d]=%g\n",
					ytmp, yhi, i, y[i]);
					*/
			ihi = i; yhi = ytmp;
			}
		else if(ytmp>ynhi && finite(ytmp))	{ inhi = i; ynhi = ytmp; }
		}
	/* Inhi indexes the next-to-highest value, or the largest finite
		value ( if ihi indexes a non-finite value). */
	if(inhi < 0)	{inhi = ilo; ynhi = ylo;}
D	fprintf(stderr, "T=%g ylo=%d=%g ynhi=%d=%g yhi=%d=%g\n",
					T, ilo, ylo, inhi, ynhi, ihi, yhi);
D	fprintf(stderr, "T=%g y[lo=%d]=%g y[inhi=%d]=%g y[ihi=%d]=%g\n",
					T, ilo, y[ilo], inhi, y[inhi], ihi, y[ihi]);
	 assert_finite(ylo);
	 assert_finite(ynhi);
	 assert(ynhi >= ylo);
	 assert(!(yhi<ynhi));
	}

	 assert(ihi != ilo);
	 if(T+fabs(y[ihi]-y[ilo]) < (fabs(y[ihi]) + fabs(y[ilo]))*ftol)
		break;
	/* Evaluate the test vector. This is a vector through the center of */
	/* the face which is opposite the highest point. */
        /* OPENMP(omp parallel for collapse(2) schedule(guided, 20)) */
        OPENMP(omp parallel for private(i) schedule(dynamic, 20))
	for(i=0; i<n; i++) {
		int j;
		pbar[i] = 0.0;
		for(j=0; j<nvertex; j++)
			if(j != ihi)
				pbar[i] += p[j][i];
		pbar[i] /= (nvertex-1);
		}
	C double Alpha = randH();
	OPENMP(omp parallel for private(i) schedule(dynamic, 512))
	for(i=0;i<n;i++)	{
 		pr[i] = (1+Alpha)*pbar[i] - Alpha * p[ihi][i];
		}
	/* evaluate the function at the reflected point */
	ypr = (ypr_real = ni(f(pr, n, c, nc, funk, project))) - randexp()*T;
D	fprintf(stderr, "Tested reflection = %g (%g real)\n", ypr, ypr_real);
	if(ypr < y[ihi])	{
D		fprintf(stderr, "reflection accepted - excellent\n");
D		writeout(pr, n, afp);
		copy_into(p[ihi], pr, n);
		y[ihi] = ypr_real;
		T *= Tfac;
		continue;
		}


	C double Beta = randH();
	OPENMP(omp parallel for private(i) schedule(dynamic, 256))
	for(i=0; i<n; i++)
		pr[i] = (1-Beta)*pbar[i] + Beta*p[ihi][i];
	ypr = (ypr_real = ni(f(pr, n, c, nc, funk, project))) - randexp()*T;
	if(ypr < y[ihi])	{
D		fprintf(stderr, "local accepted - OK\n");
D		writeout(pr, n, afp);
		copy_into(p[ihi], pr, n);
		y[ihi] = ypr_real;
		T *= sqrt(Tfac);
		continue;
		}
	}
 D fclose(afp);
 free((char *)y);
 free((char *)pbar);
 free((char *)pr);

 return iter>=itmax;
}


#ifdef TEST

LOCAL double p2s = 0.0, p2c = 0.0;

double func(C double *p, int n, void *c, int nc)
{
 C double f = p[0]*p[0] + p[1]*p[1];
 p2c += 1;
 p2s += f;
 C double tmp =  p[0]>0 ? (p[1]>0 ? f : quiet_nan(0)) : infinity();
 fprintf(stderr, "%g %g -> %g %g avg= %g\n", p[0], p[1], f, tmp, p2s/p2c);

 return tmp;
}

main()
{
 double x0[2], x1[2], x2[2];
 double *xpp[3];

 xpp[0] = x0; xpp[1] = x1; xpp[2] = x2;
 x0[0] = 0.0003; x0[1] = 0.001;
 x1[0] = 0.001; x1[1] = .004;
 x2[0] = 0.002; x2[1] = .0004;

 amoeba_anneal_allfree(xpp, 2, 1e-6, func, 1000, 0, 0, 1.0, 1.0);
}

#endif










speechresearch/gpklib/GPK_assert.c


#include "gpklib/assert.h"
#include <stdio.h>
#include <stdlib.h>
#include "gpk_std.h"

PLAIN_C
void _GPKassert(const char *f, int line)
{
 fflush(stdout);
 fprintf(stderr, "Assertion failed, file: %s, line: %d\n", f, line);
 abort();
}










speechresearch/gpklib/readwrite/writefloat.c


#include <gpk_std.h>
#include <readwrite.h>
#include "floatfmt.h"
#include <math.h>
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include <mylib.h>
#include <float.h>

LOCAL struct b2float make_b2float(double x)
{
 struct b2float rv;
 int tmp, tmp2;
 if(x == 0.0)	{
 	rv.mantissa = 0;	rv.exponent = 0;
	return rv;
	}
 tmp = round(ceil(log(fabs(x))/log(2.0)));
 if(tmp < -128)
 	tmp = -128;
 if(tmp > 127)	{
	fprintf(stderr, "make_b2float: INPUT TOO BIG: x=%g\n", x);
	abort();
	}
 for(;(tmp2 = round(x/pow(2.0, tmp-7)))>127 || tmp2<-128;tmp++)
	;
 if(tmp > 127)	{
	fprintf(stderr, "make_b2float: INPUT TOO BIG2: x=%g\n", x);
	abort();
	}
 rv.exponent = tmp;
 rv.mantissa = tmp2;

 if(fabs(b2float_double(rv)-x) > 0.01*(fabs(x)+pow(2.0, -128.0)))	{
	fprintf(stderr, "make_b2float: ERROR, x=%g, b2f(rv)=%g, exp=%d, man=%d\n",
					x, b2float_double(rv), rv.exponent, rv.mantissa);
	abort();
	}
 return rv;
}

LOCAL int round_1b(double x)
{
 LOCAL double c0 = (127 + (127 + (127.0/256.0))/256.0)/256.0;
 return x>0 ? (int)(x+1-c0) : -(int)(c0-x);
}

LOCAL int round_2b(double x)
{
 LOCAL double c0 = (127 + (127/256.0))/256.0;
 return x>0 ? (int)(x+1-c0) : -(int)(c0-x);
}

LOCAL int round_3b(double x)
{
 LOCAL double c0 = 127/256.0;
 return x>0 ? (int)(x+1-c0) : -(int)(c0-x);
}

LOCAL struct b4float make_b4float(double x)
{
 struct b4float rv;
 int tmp, tmp0, tmp1, tmp2;
 BOOL again1 = FALSE, again2=FALSE;

 if(x == 0.0)	{
 	rv.mantissa[0] = rv.mantissa[1] = rv.mantissa[2] = 0;
	rv.exponent = 0;
	return rv;
	}
 tmp = round(ceil(log(fabs(x))/log(2.0)));
 if(tmp < -128)
 	tmp = -128;
 if(tmp > 127)	{
	fprintf(stderr, "make_b4float: INPUT TOO BIG: x=%g\n", x);
	abort();
	}
 rv.exponent = tmp;
 rv.mantissa[1] = rv.mantissa[2] = 0;

 do	{
 	tmp0 = round_1b(x/pow(2.0, rv.exponent-7));
	if(tmp0>127 || tmp0<-128)	{
		assert(rv.exponent < 127);
 		if(tmp >= 127)	{
			fprintf(stderr, "make_b4float: INPUT TOO BIG2: x=%g\n", x);
			abort();
			}
		rv.exponent++;
 		tmp0 = round_1b(x/pow(2.0, rv.exponent-7));
		assert(tmp0>=-128 && tmp0<=127);
		}
	rv.mantissa[0] = tmp0;
	rv.mantissa[1] = 0;
 	tmp1 = round_2b((x-b4float_double(rv))/pow(2.0, rv.exponent-7-8));
	/* printf("x=%25.22g exp=%d m0=%d m1=%d\n", x, tmp, tmp0, tmp1); */
	assert(tmp1>=-128 && tmp1<=127);
	rv.mantissa[1] = tmp1;
	rv.mantissa[2] = 0;
	tmp2 = round_3b((x-b4float_double(rv))/pow(2.0, rv.exponent-7-16));
	assert(tmp2>=-128 && tmp2<=127);
	/* printf("exp=%d m0=%d m1=%d m2=%d\n", tmp, tmp0, tmp1, tmp2); */
	/* printf("loopend\n"); */
	} while(again1);
 rv.mantissa[2] = tmp2;

 if(tmp > -128)
 	assert(fabs(b4float_double(rv)-x) <= 3e-6*(fabs(x)+pow(2.0, -128.0)));

 if(!(fabs(b4float_double(rv)-x) < 3e-6*fabs(x)))	{
		fprintf(stderr, "A exp=%d m0=%d m1=%d m2=%d\n", tmp, tmp0, tmp1, tmp2);
		exit(0);
		}

 return rv;
}


BOOL write_double_2(FILE *fp, double q)
{
 C struct b2float tmp = make_b2float(q);

 return write_schar_1(fp, tmp.mantissa)
 			&& write_schar_1(fp, tmp.exponent);
}


BOOL write_double_4(FILE *fp, double q)
{
 C struct b4float tmp = make_b4float(q);

 return write_schars(fp, 3, tmp.mantissa)
 			&& write_schar_1(fp, tmp.exponent);
}










speechresearch/gpklib/readwrite/floatfmt.h


struct b2float	{ SCHAR mantissa;  SCHAR exponent;};
struct b4float	{ SCHAR mantissa[3];  SCHAR exponent;};

double b2float_double(struct b2float x);
double b4float_double(struct b4float x);










speechresearch/gpklib/readwrite/readfloat.c


#include <gpk_std.h>
#include "readwrite.h"
#include "floatfmt.h"
#include <math.h>
#include <stdio.h>
#include <assert.h>

double b2float_double(struct b2float x)
{
 return x.mantissa * pow(2.0, x.exponent-7);
}

double b4float_double(struct b4float x)
{
 return pow(2.0, x.exponent-7) * ((x.mantissa[2]/256.0
 									+ x.mantissa[1])/256.0
								   + x.mantissa[0]);
}

BOOL read_double_2(FILE *fp, double *q)
{
 struct b2float p;
 BOOL ok = read_schar_1(fp, &p.mantissa)
 			&& read_schar_1(fp, &p.exponent);
 assert(q);

 if(ok)	{
	*q = b2float_double(p);
	return TRUE;
 	}
 return FALSE;
}

BOOL read_float_2(FILE *fp, float *q)
{
 struct b2float p;
 BOOL ok = read_schar_1(fp, &p.mantissa)
 			&& read_schar_1(fp, &p.exponent);
 assert(q);

 if(ok)	{
	*q = b2float_double(p);
	return TRUE;
 	}
 return FALSE;
}

BOOL read_float_4(FILE *fp, float *q)
{
 struct b4float p;
 BOOL ok =  read_schars(fp, 3, p.mantissa)
 			&& read_schar_1(fp, &p.exponent);
 assert(q);

 if(ok)	{
	*q = b4float_double(p);
	return TRUE;
 	}
 return FALSE;
}

BOOL read_double_4(FILE *fp, double *q)
{
 struct b4float p;
 BOOL ok =  read_schars(fp, 3, p.mantissa)
 			&& read_schar_1(fp, &p.exponent);
 assert(q);

 if(ok)	{
	*q = b4float_double(p);
	return TRUE;
 	}
 return FALSE;
}










speechresearch/gpklib/readwrite/delete.c


#include <readwrite.h>
#include <stdio.h>
#include <unistd.h>

BOOL delete_record(FILE *fp)
{
 C long beginning = ftell(fp);
 BOOL ok = beginning!=(-1L), ok2=TRUE;
 long next = -1, nextnext = -1;
 char c1;

 ok = ok && read_long_4(fp, &next);
 ok = ok && next>beginning+1;

 /* If next record is also deleted, collect them together. */
 ok2 = ok && fseek(fp, next, SEEK_SET)==0;
 ok2 = ok2 && read_long_4(fp, &nextnext);
 ok2 = ok2 && read_char_1(fp, &c1) && c1=='\0';

 ok = ok && fseek(fp, beginning, SEEK_SET)==0;
 ok = ok && write_long_4(fp, ok2 ? nextnext : next);
 ok = ok && write_char_1(fp, '\0');
 ok = ok && fseek(fp, beginning, SEEK_SET)==0;

 return ok;
}










speechresearch/gpklib/readwrite/hop.c


#include <stdio.h>
#include <assert.h>
#include <unistd.h>
#include "gpklib/readwrite.h"

BOOL hop_next_record(FILE *fp)
{
 BOOL ok;
 long beginning = ftell(fp);
 long next = -1;

 assert(beginning >= 0);

 ok = read_long_4(fp, &next);
 ok = ok && fseek(fp, next, SEEK_SET)==0;
 if(!ok && !ferror(fp))	{
 	fseek(fp, beginning, SEEK_SET);
	return FALSE;
 	}
 return TRUE;
}
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#include <gpk_std.h>
#include <stdio.h>
#include <readwrite.h>
#include <math.h>
#include <assert.h>

extern "C" int unlink(const char *);



C char f[] = "foo.test";

main()
{
 FILE *fp = fopen(f, "w+");
 C static int spc[] = {0, 32767, 32768, -32767, -32768, -32769, 32766,
							126, 127, 128, 129, 130,
							-126, -127, -128, -129, -130, 1, -1};

 int err = 0;
 int i;
 int ok = 0;
 assert(fp);
 for(i=0;i<10000;i++)	{
	int j = i<sizeof(spc)/sizeof(*spc) ? spc[i] : (int)(40000.*cos(i));
	int k;
	rewind(fp);
    BOOL okw = write_int_2(fp, j);
	fflush(fp);
	if(!okw)	{
		fprintf(stderr, "okw false at i=%d, j=%d\n", i, j);
		err = 1;
		}
	rewind(fp);
	BOOL okr = read_int_2(fp, &k);
	if(!okr)	{
		fprintf(stderr, "okr false at i=%d, j=%d\n", i, j);
		err  = 1;
		}
	fflush(fp);
	if(j!=k && ((k!=32767 && k!=-32767-1) || (j>0)!=(k>0)))	{
		fprintf(stderr, "rw mismatch, j=%d, k=%d\n", j, k);
		err = 1;
		}
	else ok++;
	}

 for(i=0;i<10000;i++)	{
	long j = i<sizeof(spc)/sizeof(*spc) ? spc[i] : (int)(4000000.*cos(i));
	long k;
	rewind(fp);
    BOOL okw = write_long_4(fp, j);
	fflush(fp);
	if(!okw)	{
		fprintf(stderr, "okw false at i=%d, j=%d\n", i, j);
		err = 1;
		}
	rewind(fp);
	BOOL okr = read_long_4(fp, &k);
	if(!okr)	{
		fprintf(stderr, "okr false at i=%d, j=%d\n", i, j);
		err  = 1;
		}
	fflush(fp);
	if(j!=k && ((k!=32767 && k!=-32767-1) || (j>0)!=(k>0)))	{
		fprintf(stderr, "rw mismatch, j=%d, k=%d\n", j, k);
		err = 1;
		}
	else ok++;
	}

 fclose(fp);
 unlink(f);
 printf("OK: %d tests\n", ok);
 return err;
}










speechresearch/gpklib/readwrite/write.c


#include <stdio.h>
#include <assert.h>
#include <readwrite.h>
#include <string.h>
#include <limits.h>
#include <stdlib.h>

#ifndef CHAR_BIT
# define CHAR_BIT 8
#endif

BOOL write_int_2(FILE *fp, int i)
{
 C int maxpos = ~(~0 << (2*CHAR_BIT-1));
 C int maxneg = ~0 << (2*CHAR_BIT-1);
 if(i > maxpos)
	i = maxpos;
 if(i < maxneg)
	i = maxneg;
 C UCHAR c0 = i&~(~0<<CHAR_BIT);
 C UCHAR c1 = (i>>CHAR_BIT)&~(~0<<CHAR_BIT);

 return putc(c0, fp)!=EOF && putc(c1, fp)!=EOF;
}

BOOL write_long_4(FILE *fp, long i)
{
 UCHAR c[4];
 C unsigned byte = ~(~0<<CHAR_BIT);
 assert(sizeof(long)==4);
 c[0] = (UCHAR)(i&byte);
 i >>= CHAR_BIT;
 c[1] = (UCHAR)(i&byte);
 i >>= CHAR_BIT;
 c[2] = (UCHAR)(i&byte);
 i >>= CHAR_BIT;
 c[3] = (UCHAR)(i&byte);
 return fwrite((char *)c, 1, 4, fp)==4;
}

BOOL write_char_1(FILE *fp, char c)
{
 assert(sizeof(char)==1);
 return putc(c, fp) != EOF;
}

#ifndef write_schar_1

BOOL write_schar_1(FILE *fp, SCHAR c)
{
 return putc(c, fp) != EOF;
}

#endif

BOOL write_uchar_1(FILE *fp, UCHAR c)
{
 return putc(c, fp) != EOF;
}

#ifndef write_schars

BOOL write_schars(FILE *fp, int n, C SCHAR *p)
{
 return fwrite((C char *)p, 1, n, fp) == n;
}
#endif

BOOL write_uchars(FILE *fp, int n, C UCHAR *p)
{
 return fwrite((C char *)p, 1, n, fp) == n;
}

BOOL write_chars(FILE *fp, int n, C char *p)
{
 return fwrite(p, 1, n, fp) == n;
}

BOOL write_charstring(FILE *fp, int n, C char *p)
{
 C int pl = strlen(p);
 int nn = pl<n ? pl : n;
 BOOL ok = fwrite(p, 1, nn, fp)==nn;
 while(ok && nn++<n)
	ok = ok && putc('\0', fp)!=EOF;
 return ok;
}

struct sb	{UCHAR c[2];};

#define WS2BS	1024
BOOL write_shorts_2(FILE *fp, int n, C short *p)
{
 C LOCAL struct sb test = {02, 01};
 C short *ts = (C short *)&test;

 if(*ts == 01*(1<<CHAR_BIT)+02)
 	return fwrite((C char *)p, 2, n, fp)==n;

 assert(*ts == 02*(1<<CHAR_BIT) + 01);

 {
  BOOL Ok = TRUE;
  struct sb buf[WS2BS];
  C struct sb *q = (C struct sb *)p;
  assert(sizeof(struct sb)==sizeof(short));
  while(n > 0)	{
	C int il=(n>WS2BS ? WS2BS : n);
	swab((char *)q, (char *)buf, 2*il);
  	Ok = Ok && fwrite((char *)buf, sizeof(short), il, fp)==il;
	n -= il;
	q += il;
	}
 return Ok;
 }
}

BOOL write_TBOOL_1(FILE *fp, TBOOL c)
{
 return putc(c, fp) != EOF;
}
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#include <stdio.h>
#include <assert.h>
#include <readwrite.h>
#include <stdlib.h>

#ifndef CHAR_BIT
# define CHAR_BIT 8
#endif

#define D	if(0)

BOOL read_short_2(FILE *fp, short *p)
{
 UCHAR c[2];
 BOOL ok = fread((char *)c, 1, 2, fp)==2;
 assert(p);
 if(ok)
	*p= (short)(c[0]) | (((SCHAR)c[1])<<CHAR_BIT);
return ok;
}

BOOL read_int_2(FILE *fp, int *p)
{
 UCHAR c[2];
 BOOL ok = fread((char *)c, 1, 2, fp)==2;
 assert(p);
 assert(ok);
 if(ok)
	*p = (unsigned)c[0] | ((int)(SCHAR)c[1]<<CHAR_BIT);
 return ok;
}

BOOL read_long_4(FILE *fp, long *p)
{
 UCHAR c[4];
 BOOL ok = fread((char *)c, 1, 4, fp)==4;
 assert(p);
 if(ok)	{
	*p = (int)(SCHAR)c[3];
	*p = (*p<<CHAR_BIT) | (unsigned)c[2];
	*p = (*p<<CHAR_BIT) | (unsigned)c[1];
	*p = (*p<<CHAR_BIT) | (unsigned)c[0];
 	}
 return ok;
}

BOOL read_TBOOL_1(FILE *fp, TBOOL *p)
{
 char tmp;
 if(fread(&tmp, 1, 1, fp) == 1)	{
 	*p = tmp;
	return TRUE;
	}
 return FALSE;
}

BOOL read_char_1(FILE *fp, char *p)
{
 C int c = getc(fp);

 if(c != EOF)	{
 	*p = c;
	return TRUE;
	}
 return FALSE;
}

BOOL read_uchar_1(FILE *fp, UCHAR *p)
{
 C int c = getc(fp);

 if(c != EOF)	{
 	*p = c;
	return TRUE;
	}
 return FALSE;
}

#ifndef read_schar_1

BOOL read_schar_1(FILE *fp, SCHAR *p)
{
 C int c = getc(fp);

 if(c != EOF)	{
 	*p = c;
	return TRUE;
	}
 return FALSE;
}
#endif

BOOL read_chars(FILE *fp, int n, char *p)
{
 return fread(p, 1, n, fp) == n;
}

#ifndef read_schars

BOOL read_schars(FILE *fp, int n, SCHAR *p)
{
 return fread(p, 1, n, fp) == n;
}
#endif

union u_sbs	{
	UCHAR c[2];
	short sh;
	};

#define WS2BS	1024
BOOL read_shorts_2(FILE *fp, int n, short *p)
{
 D fprintf(stderr, "Entering read_shorts_2\n");
 {
 union u_sbs test2;
 test2.c[0] = 02;
 test2.c[1] = 01;

 if(test2.sh == 01*256+02)	{
	D fprintf(stderr, "reading %d shorts into p at %p\n", n, p);
 	return fread((char *)p, 2, n, fp)==n;
	}
 assert(test2.sh == 02*256 + 01);
 }


 {
  BOOL Ok = TRUE;
  short buf[WS2BS];
  char *q = (char *)p;
  assert(2 == sizeof(short));
  while(n > 0)	{
	C int il=(n>WS2BS ? WS2BS : n);
	D fprintf(stderr, "reading %d shorts into buf at %p\n", il, buf);
  	Ok = Ok && fread((char *)buf, sizeof(short), il, fp)==il;
	D fprintf(stderr, "swab %d bytes from %p to %p\n", il*sizeof(short),
					buf, q);
	swab((char*)buf, q, sizeof(short)*il);
	n -= il;
	q += il*sizeof(short);
	}
 return Ok;
 }
}
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#ifndef READWRITE_H
# define READWRITE_H

# ifndef GPK_STD_H
#  include "gpk_std.h"
# endif
# include <stdio.h>

BOOL hop_next_record(FILE *fp);

BOOL delete_record(FILE *fp);

BOOL read_short_2(FILE *fp, short *p);
BOOL read_int_2(FILE *fp, int *p);
BOOL read_long_4(FILE *fp, long *p);
BOOL read_shorts_2(FILE *fp, int n, short *p);
BOOL read_chars(FILE *fp, int n, char *p);
BOOL read_char_1(FILE *fp, char *p);
BOOL read_uchar_1(FILE *fp, UCHAR *p);
BOOL read_TBOOL_1(FILE *fp, TBOOL *p);
#ifdef __GNUC__
BOOL read_schars(FILE *fp, int n, SCHAR *p);
BOOL read_schar_1(FILE *fp, SCHAR *p);
#else
# define read_schars(f,n,p)	read_chars(f, n, p)
# define read_schar_1(f,p)	read_char_1(f, p)
#endif

BOOL read_double_2(FILE *fp, double *q);
BOOL read_float_2(FILE *fp, float *q);
BOOL read_float_4(FILE *fp, float *q);
BOOL read_double_4(FILE *fp, double *q);

BOOL write_int_2(FILE *fp, int i);
BOOL write_long_4(FILE *fp, long i);
BOOL write_char_1(FILE *fp, char c);
BOOL write_uchar_1(FILE *fp, UCHAR c);
BOOL write_uchars(FILE *fp, int n, C UCHAR *p);
BOOL write_chars(FILE *fp, int n, C char *p);
BOOL write_charstring(FILE *fp, int n, C char *p);
BOOL write_TBOOL_1(FILE *fp, TBOOL p);
BOOL write_shorts_2(FILE *fp, int n, C short *p);
#ifdef __GNUC__
BOOL write_schar_1(FILE *fp, SCHAR c);
BOOL write_schars(FILE *fp, int n, C SCHAR *p);
#else
# define write_schar_1(f,c)	write_char_1(f,c)
# define write_schars(f,n,p) write_chars(f,n,p)
#endif

BOOL write_double_2(FILE *fp, double q);
BOOL write_double_4(FILE *fp, double q);

#endif
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#include <gpk_std.h>
#include <stdio.h>

struct sb	{unsigned char one, two;};

main()
{
 C LOCAL struct sb test = {02, 01};
 C short *ts = (C short *)&test;

 printf("%hd 0%ho 0x%hx\n", *ts, *ts, *ts);
}










speechresearch/gpklib/readwrite/makefile


OS=__$(shell uname)

include ../make.inc

MYLIB=../mylib.a
.PRECIOUS: $(MYLIB)

.SUFFIXES:
.SUFFIXES: .o .c .cc .C
.c.o	: ; $(CC) -c $*.c


OBJS=hop.o read.o write.o readfloat.o writefloat.o delete.o
HEADERS=$(INC)/gpklib/readwrite.h

.PHONY: all
all: $(MYLIB) $(HEADERS)

$(MYLIB)     : $(OBJS)
	$(AR) ruv $(MYLIB) $?

$(INC)/gpklib/readwrite.h : readwrite.h
	../install-sh -c readwrite.h $(INC)/gpklib

.cc.o	:
	$(CC) $*.cc

.c.o	:
	$(CC) $*.c

testorder : testorder.c
	CC $(CFLAGS) $(INCLUDES) -o testorder testorder.c

test2rw: test2rw.c $(MYLIB) $(INC)/gpklib/readwrite.h
	CC $(CFLAGS) $(INCLUDES) -o test2rw test2rw.c $(MYLIB)

$(OBJS) : $(HEADERS)
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#include "arbfunc.h"
#include <math.h>
#include <assert.h>
#include <string.h>
#include <String.h>

arbfunc::~arbfunc() {}

C char *C arbfunc::Enotmine = "Line given to parse() isn't id() or idtmp()";

char * arbfunc::read(FILE *fp)
{
 char line[600];
 char *err;
 while(fgets(line, sizeof(line), fp))
	if((err=parse(line))!=0 && strcmp(err, Enotmine)!=0)
		return err;
 if(! all_set())	{
	char buf[200];
	sprintf(buf, "File does not contain %s %s setup info",
					partial_set() ? "complete" : "any",
					id());
	return strdup(buf);
	}
 return 0;
}

char * arbfunc::read(C char *fn)
{
 FILE *fp = fopen(fn, "r");
 if(!fp)
	return (String("arbfunc::read: Can't open file: ")+String(fn)).array();
 char *tmp = read(fp);
 fclose(fp);
 return tmp;
}

BOOL arbfunc::write_check(FILE *fp, double x) C
{
 char xstr[200];
 sprintf(xstr, "%g", x);
 double x_as_written;
 sscanf(xstr, "%lf", &x_as_written);

 char ystr[200];
 C static char *fmtlist[] = {"%g", "%e", "%f", "%12g", "%12e", "%12f",
							"%18g", "%18e", "%18f", 0};
 C double y = (*this)(x_as_written);
 double y_as_written;
 C char **fmt = fmtlist;
 do	{
 	sprintf(ystr, *fmt, y);
	sscanf(ystr, "%lf", &y_as_written);
	} while(!check_is_ok(y, y_as_written) && *++fmt);
 if(*fmt)
 	fprintf(fp, "%s %s %s\n", id_check(), xstr, ystr);
 else fprintf(fp, "ERR: %s.write_check(%g) -- can't find format\n",
						id_check(), x);
 return fmt && !ferror(fp);
}
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#include <std.h>
#include <assert.h>
#include <twotable.h>
#include <iostream.h>


double twotable_c::operator()(double x, double y) C
{
 BOOL ok=TRUE;

 if(x<xr && (ok=dnxok))
	x = xr.low;
 else if(x>xr && (ok&=upxok))
	x = xr.high;

 if(y<yr && (ok&=dnyok))
	y = yr.low;
 else if(y>yr && (ok&=upyok))
	y = yr.high;

 if(!ok){
	ENTER_FCN("twotable_c::operator()");
	cout << flush;
	cerr << "X or Y out of range (" << x << ", " << y
		 << ") for twotable'" << name < "'\n";
	assert(0);
	}

 double t;
 int ix = (int)(t = (x-xr.low)*xratio);
 double u;
 int iy = (int)(u = (y-yr.low)*yratio);
 if(ix == data.size())
	ix--;
 if(iy == data[0].size())
	iy--;
 t -= ix;
 u -= iy;

 C double tu = t*u;
 return (1-t-u+tu)*data[ix][iy] + (t-tu)*data[ix+1][iy] + tu*data[ix+1][iy+1]
		+(u-tu)*data[ix][iy+1];
}

twotable_c::twotable_c(C Range(double)& xxr, C Range(double)& yyr,
						int nx, int ny,
						double (*f)(double x, double y, C void *p),
						C void *p,
						unsigned ok_dir, C char *nm)
	: xr(xxr), yr(yyr), name(nm), data(nx)
{
 ENTER_FCN("twotable_c::twotable_c((*f)())");
 assert(xxr && yyr && f && nx>0 && ny>0);
 xratio = (nx-1)/(xr.high - xr.low);
 yratio = (ny-1)/(yr.high - yr.low);
 upxok = (ok_dir & X_up) ? TRUE : FALSE;
 dnxok = (ok_dir & X_dn) ? TRUE : FALSE;
 upyok = (ok_dir & Y_up) ? TRUE : FALSE;
 dnyok = (ok_dir & Y_dn) ? TRUE : FALSE;

 int i;
 for(i=0;i<nx;i++)	{
 	data[i].size(ny);
	C double x = xr.low + i/xratio;
	int j;
	for(j=0;j<ny;j++)
		data[i][j] = (*f)(x, yr.low + j/yratio, p);
	}
}

twotable_c::twotable_c(C Range(double)& xxr, C Range(double)& yyr,
						int nx, int ny, C float *C*d,
						unsigned ok_dir, C char *nm)
	: xr(xxr), yr(yyr), name(nm), data(nx)
{
 ENTER_FCN("twotable_c::twotable_c(float**)");
 assert(xxr && yyr && d && nx>0 && ny>0);
 xratio = (nx-1)/(xr.high - xr.low);
 yratio = (ny-1)/(yr.high - yr.low);
 upxok = (ok_dir & X_up) ? TRUE : FALSE;
 dnxok = (ok_dir & X_dn) ? TRUE : FALSE;
 upyok = (ok_dir & Y_up) ? TRUE : FALSE;
 dnyok = (ok_dir & Y_dn) ? TRUE : FALSE;

 int i;
 for(i=0;i<nx;i++)	{
 	data[i].size(ny);
	int j;
	for(j=0;j<ny;j++)
		data[i][j] = d[i][j];
	}
}
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#ifndef ARBFUNC_H
# define ARBFUNC_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif
#include <stdio.h>


class arbfunc	{
	protected:
	virtual BOOL check_is_ok(double func_result, double check_value) C = 0;

	public:
	virtual ~arbfunc();

	virtual C char *id() C = 0;
	virtual C char *id_check() C = 0;

	virtual char *parse(C char *line) = 0;
	char *read(FILE *fp);
	char *read(C char *fn);

	BOOL write_check(FILE *fp, double x) C;
	virtual BOOL write(FILE *fp) C = 0;

	virtual BOOL all_set() C = 0;	/* Function is ready to be used. */
	virtual void unset() = 0;		/* Newly created and not ready to be used */
	virtual BOOL partial_set() C = 0;	/* typ: partly read in from data file*/
	virtual double operator()(double x) C = 0;

	static C char *C Enotmine;	/* Return from parse() when passed line
								is not relevant to this arbfunc. */
	};

#endif
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#include <table.h>
#include <Block.h>
#include <math.h>
#include <iostream.h>
#include <assert.h>

LOCAL BOOL closeto(double a, double b)
{ return fabs(a-b)<.0001;}

int errtst(const char *s)
{
 return *s ? 1 : 0;
}

LOCAL double f(double x, const void *p)
{
 return x+*(const double *)p;
}

main()
{
 Block<float> x(3);
 x[0] = 0.0;
 x[1] = 1.0;
 x[2] = 2.0;

 table_c tx(Range<double>(0.0, 2.0), x, TRUE, FALSE, "TX");
 cerr << tx(1.0) << endl;
 assert(closeto(tx(1.0), 1.0));
 cerr << tx(0.5) << endl;
 assert(closeto(tx(0.5), 0.5));
 cerr << tx(2.0) << endl;
 assert(closeto(tx(3.0), 2.0));
 assert(closeto(tx(2.0), 2.0));
 assert(closeto(tx(0.0), 0.0));
 table_c::default_error.appoint(errtst);
 table_c::default_error_return = -1.0;
 tx.error_return = -1.11;
 assert(closeto(tx(-2.0), -1.0));
 tx.error.appoint(errtst);
 assert(closeto(tx(-2.0), -1.11));

 C double extra = 105.4;
 table_c ty(Range<double>(0.5, 0.6), 100, f, &extra, FALSE, FALSE, "TY");
 assert(closeto(ty(0.51), 0.51+extra));
 assert(closeto(ty(0.52), 0.52+extra));

 Block<table_ddoublet> btd(6);
 btd[0] = table_ddoublet(1.0, 2.0);
 btd[1] = table_ddoublet(2.0, 4.0);
 btd[2] = table_ddoublet(3.0, 6.0);
 btd[3] = table_ddoublet(0.0, 0.0);
 btd[4] = table_ddoublet(0.5, 1.0);
 btd[5] = table_ddoublet(1.0, 2.0);
 ntable_c nt(btd, FALSE, FALSE, "NT");
 assert(closeto(nt(0.5), 1.0));
 assert(closeto(nt(0.25), 0.5));
 assert(closeto(nt(2.5), 5.0));
 assert(closeto(nt(2.0), 4.0));
 assert(closeto(nt.valid_range().low, 0.0));
 assert(closeto(nt.valid_range().high, 3.0));

 ntable_c nt5 = nt*5.0;
 assert(closeto(nt5(2.0), 20.0));

 ntable_c ntnt = nt*nt;
 assert(closeto(ntnt(2.0), 16.0));

 exit(0);
}
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#ifndef TTABLE_H
# define TTABLE_H        5541

# ifndef STDCXX_HXX
#  include <stdcxx.hxx>
# endif
# ifndef STRING_H
#  include <_String.h>
# endif
# ifndef BLOCK_H
#  include <Block.h>
# endif
# ifndef RANGE_H
#  include <Range.h>
# endif
# ifndef OBJECTXXXH
#  include <Objection.h>
# endif

Rangedeclare(double)

Blockdeclare(float)
typedef Block(float)	B_f;
Blockdeclare(B_f)

class twotable_c {
			C Range(double) xr, yr;
			double xratio, yratio;
			C String name;
			BOOL upxok, dnxok, upyok, dnyok;
			Block(B_f) data;
			twotable_c();
			public:
			enum {No_outside=0, X_up=1, X_dn=2, Y_up=4, Y_dn=8};
			twotable_c(C Range(double)& xxr, C Range(double)& yyr,
						int nx, int ny,
						double (*f)(double x, double y, C void *p),
						C void *p=0, BITS ok=No_outside, C char *nm = 0);
			twotable_c(C Range(double)& xxr, C Range(double)& yyr,
						int nx, int ny, C short *C*d,
						BITS ok=No_outside, C char *nm = 0);
			twotable_c(C Range(double)& xxr, C Range(double)& yyr,
						int nx, int ny, C int *C*d,
						BITS ok=No_outside, C char *nm = 0);
			twotable_c(C Range(double)& xxr, C Range(double)& yyr,
						int nx, int ny, C float *C*d,
						BITS ok=No_outside, C char *nm = 0);
			double operator()(double x, double y) C;

			// The only Objection raised while evaluating
			// is for argument out of range.
			// The error-handler is passed a string which is
			// "table table_name: [x,y] [above,below] range: ###.###".
			// A return value of 1 from the error handler causes the
			// table to return either 'error_return' or
			// 'default_error_return'.
			static Objection default_error;
			static double default_error_return;
			Objection error;	// used if available
			double error_return;
			};

#endif
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#include <assert.h>
#include "table.h"
#include <float.h>
#include <stdlib.h>
#include <math.h>

double table_c::operator()(double x) const
{
 if(!within_data(x))	{
	assert(all_set());
	return out_of_range(x);
	}

 double delta;
 int i = (int)(delta = (x-off)*ratio);
 return data[i].tslope*(delta-i) + data[i].tintercept;
}

table_c::table_c(const nRange<double>& rr, int n,
						double (*f)(double x, const void *p),
						const void *p,
						BOOL up_ok, BOOL dn_ok)
: abstract_table_c(rr, up_ok, dn_ok), data(n+1), off(rr.low)
{
 assert(!!rr);
 assert(n > 0);
 assert(f);
 ratio = (n-1)/(rr.high-rr.low);
 int i;
 for(i=0;i<n;i++)
	data[i].tintercept = (*f)(rr.low + i/ratio, p);
 data[n].tintercept = data[n-1].tintercept;
 for(i=0;i<n;i++)
	data[i].tslope = data[i+1].tintercept-data[i].tintercept;
 data[n].tslope = 0.0;
 dnval = data[0].tintercept;	upval = data[data.size()-1].tintercept;
}

table_c::table_c(const nRange<double>& rr, int n, const float *x,
		BOOL up_ok, BOOL dn_ok)
: abstract_table_c(rr, up_ok, dn_ok), data(n+1), off(rr.low)
{
 assert(rr && n>0 && x);
 ratio = (n-1)/(rr.high-rr.low);
 int i;
 for(i=0;i<n;i++)
	data[i].tintercept = x[i];
 data[n].tintercept = data[n-1].tintercept;
 for(i=0;i<n;i++)
	data[i].tslope = data[i+1].tintercept-data[i].tintercept;
 data[n].tslope = 0.0;
 dnval = data[0].tintercept;	upval = data[data.size()-1].tintercept;
}

table_c::table_c(const nRange<double>& rr, C Block<double>& x,
		BOOL up_ok, BOOL dn_ok)
: abstract_table_c(rr, up_ok, dn_ok), data(x.size()+1), off(rr.low)
{
 assert(rr && x.size()>0 && x.size()>0);
 ratio = (x.size()-1)/(rr.high-rr.low);
 int i;
 for(i=0;i<x.size();i++)
	data[i].tintercept = x[i];
 data[x.size()].tintercept = data[x.size()-1].tintercept;
 for(i=0;i<x.size();i++)
	data[i].tslope = data[i+1].tintercept-data[i].tintercept;
 data[x.size()].tslope = 0.0;
 dnval = data[0].tintercept;	upval = data[data.size()-1].tintercept;
}

table_c::table_c(const nRange<double>& rr, C Block<float>& x,
		BOOL up_ok, BOOL dn_ok)
: abstract_table_c(rr, up_ok, dn_ok), data(x.size()+1), off(rr.low)
{
 assert(rr && x.size()>0 && (const float *)x);
 ratio = (x.size()-1)/(rr.high-rr.low);
 int i;
 for(i=0;i<x.size();i++)
	data[i].tintercept = x[i];
 data[x.size()].tintercept = data[x.size()-1].tintercept;
 for(i=0;i<x.size();i++)
	data[i].tslope = data[i+1].tintercept-data[i].tintercept;
 data[x.size()].tslope = 0.0;
 dnval = data[0].tintercept;	upval = data[data.size()-1].tintercept;
}


nRange<double> abstract_table_c::valid_range() const
{
 return nRange<double>(dnok?-infinity():covered_range.low,
						upok?infinity():covered_range.high);
}


double ntable_c::operator()(double x) const
{
 if(!within_data(x))	{
	assert(all_set());
	return out_of_range(x);
	}

 int i = (int)((x-initoff)*initratio);
 if(i < 0)	i = 0;
 else if(i >= data.size()-1)	i = data.size()-2;

 while(data[i].x() < x)	{
	i++;
	assert(i>=0);
	}
 while(data[i].x() > x)	{
	i--;
	assert(i>=0);
	}
 int j = i;
 while(data[j].x() < x)	{
	j++;
	assert(j < data.size());
	}

 if(j == i)
	return data[i].y();

 return (data[j].y()*(x-data[i].x()) + data[i].y()*(data[j].x()-x))
			/ (data[j].x() - data[i].x());
}

double abstract_table_c::out_of_range(double x) C
{
	if(x<covered_range && dnok)
		return dnval;
	else if(x>covered_range && upok)
		return upval;
	return quiet_nan(0);
}

ntable_c::ntable_c()
	: data(), abstract_table_c()
{}

table_c::table_c()
	: data(), abstract_table_c()
{}


LOCAL int table_ddoublet_comp(C void *a, C void *b)
{
 C table_ddoublet *aa = (C table_ddoublet *)a;
 C table_ddoublet *bb = (C table_ddoublet *)b;

 return aa->x()>bb->x() ? 1 : (aa->x()<bb->x() ? -1 : 0);
}

ntable_c::ntable_c(C Block<table_ddoublet>& x,
							BOOL up_ok, BOOL dn_ok)
: abstract_table_c(up_ok, dn_ok), data(x)
{
 // Sort the data into ascending order:
 qsort((table_ddoublet*)data, data.size(),
			sizeof(table_ddoublet), table_ddoublet_comp);
 assert(data[0].x() <= data[data.size()-1].x());

 {			/* Eliminate duplicate X values. */
  int i, j, nsame=0;
  float jlastx = 0.0;
  double jsumy = 0.0;
  for(i=0,j=0;j<=data.size();j++)	{
	if(nsame>0 && (j==data.size() || data[j].x()!=jlastx))	{
		data[i] = table_ddoublet(jlastx, jsumy/nsame);
		jsumy = 0.0;	nsame = 0;
		i++;
		}
	if(j < data.size())	{
		jlastx = data[j].x();
		jsumy += data[j].y();
		nsame++;
		}
	}
 data.size(i);
 }

 set_cr(nRange<double>(data[0].x(), data[data.size()-1].x()));
 dnval = data[0].y();	upval = data[data.size()-1].y();
 // Initoff and initratio are a simple linear approximation to where the
 // desired data is to be found in the table.  I get them from a least-squares
 // fit.
 int i;
 double S=0, Sx=0, Sy=0, Sxx=0, Sxy=0;
 C double x0 = data[0].x();
 for(i=0;i<data.size();i++)	{
	C double tmp = data[i].x() - x0;
	S += 1;
	Sx += tmp;
	Sy += i;
	Sxx += tmp*tmp;
	Sxy += tmp*i;
	}
 C double delta = S*Sxx-Sx*Sx;
 assert(delta != 0.0);
 initratio = (S*Sxy - Sx*Sy)/delta;
 assert(initratio > 0.0);
 initoff = x0 - ((Sxx*Sy-Sx*Sxy)/delta ) / initratio;
}

abstract_table_c::abstract_table_c(C nRange<double>& r, BOOL u_o, BOOL d_o)
: covered_range(r), upok(u_o), dnok(d_o)
{}

abstract_table_c::abstract_table_c(BOOL u_o, BOOL d_o)
: covered_range(), upok(u_o), dnok(d_o)
{}


ntable_c operator*(C abstract_table_c& a, double b)
{
 table_iterator i(a);
 Block<table_ddoublet> x(a.size());

 for(i.reset();i.valid();i.next())
	x[i] = table_ddoublet(i.x(), i.y()*b);

 return ntable_c(x, a.valid_range().high==infinity(),
					a.valid_range().low==-infinity());
}

ntable_c operator+(C abstract_table_c& a, double b)
{
 table_iterator i(a);
 Block<table_ddoublet> x(a.size());

 for(i.reset();i.valid();i.next())
	x[i] = table_ddoublet(i.x(), i.y()+b);

 return ntable_c(x, a.valid_range().high==infinity(),
					a.valid_range().low==-infinity());
}

ntable_c operator+(C abstract_table_c& a, C abstract_table_c& b)
{
 table_iterator i(a), j(b);
 Block<table_ddoublet> x(a.size()+b.size());

 int k=0;
 for(i.reset();i.valid();i.next())
	if(b.valid_range() == i.x())
		x[k++] = table_ddoublet(i.x(), i.y()+b(i.x()));
 for(j.reset();j.valid();j.next())
	if(a.valid_range() == j.x())
		x[k++] = table_ddoublet(j.x(), j.y()+a(j.x()));
 x.size(k);

 return ntable_c(x,
				 a.valid_range().high==infinity()
					&& b.valid_range().high==infinity(),
				 a.valid_range().low==-infinity()
					&& b.valid_range().low==-infinity());
}

ntable_c operator*(C abstract_table_c& a, C abstract_table_c& b)
{
 table_iterator i(a), j(b);
 Block<table_ddoublet> x(a.size()+b.size());

 C Range<double> bcr = b.valid_range();
 int k=0;
 for(i.reset();i.valid();i.next())
	if(bcr == i.x())
		x[k++] = table_ddoublet(i.x(), i.y()*b(i.x()));
 C Range<double> acr = a.valid_range();
 for(j.reset();j.valid();j.next())
	if(acr == j.x())
		x[k++] = table_ddoublet(j.x(), j.y()*a(j.x()));
 x.size(k);

 return ntable_c(x,
				 a.valid_range().high==infinity()
					&& b.valid_range().high==infinity(),
				 a.valid_range().low==-infinity()
					&& b.valid_range().low==-infinity());
}

ntable_c apply(C abstract_table_c& a, double (*f)(double))
{
 assert(f);
 table_iterator i(a);
 Block<table_ddoublet> x(a.size());

 for(i.reset();i.valid();i.next())
	x[i] = table_ddoublet(i.x(), (*f)(i.y()));

 return ntable_c(x, a.valid_range().high==infinity(),
					a.valid_range().low==-infinity());
}










speechresearch/gpklib/table/makefile


MYLIBA = mylib.a
CFLAGS = -O4 -cg92 -fnonstd -pts -ptr$R
R=$(HOME)/mylib/ptrepository
CC = CC -c $(CFLAGS) -I$(H)
LFLAGS=
LINK=CC $(CFLAGS) -I$(H)
LIB=ar r
MYLIB=$(HOME)/mylib
H=$(HOME)/headers

OBJS= table.o arbfunc.o

$(MYLIB)/$(MYLIBA)     : $(OBJS)
	$(LIB) $(MYLIB)/$(MYLIBA) $? && ranlib $(MYLIB)/$(MYLIBA)

twotable.o block_B_f.o	: twotable.h $(H)/Range.h

$H/table.h : table.h
	cp_prot table.h $H/table.h
$H/twotable.h : twotable.h
	cp_prot twotable.h $H/twotable.h
$H/arbfunc.h : arbfunc.h
	cp_prot arbfunc.h $H/arbfunc.h

table.o : $H/String.h $H/Block.h $H/doublet.h $H/Range.h $H/arbfunc.h
arbfunc.o : $H/arbfunc.h

test_table : test_table.o $(MYLIB)/$(MYLIBA)
	$(LINK) -o test_table test_table.o $(MYLIB)/$(MYLIBA) -lm; test_table










speechresearch/gpklib/table/table.h


#ifndef TABLE_H
#define TABLE_H 1047

# ifndef BLOCK_H
#  include <Block.h>
# endif
# ifndef RANGE_H
#  include <Range.h>
# endif
# ifndef DOUBLET_HXX
#  include <doublet.h>
# endif
# ifndef ARBFUNC_H
#  include <arbfunc.h>
# endif

class table_iterator;

class abstract_table_c: public arbfunc	{
	nRange<double> covered_range;
	TBOOL upok, dnok;

	virtual double x(int i) C = 0;
	virtual double y(int i) C = 0;
	friend class table_iterator;

	protected:
	float upval, dnval;

	BOOL within_data(double x) C	{return x==covered_range;}
	double out_of_range(double x) C;
	abstract_table_c(C nRange<double>& r, BOOL u_o, BOOL d_o);
	abstract_table_c(BOOL u_o, BOOL d_o);
	abstract_table_c() : covered_range(), upok(FALSE), dnok(FALSE)	{}
	virtual ~abstract_table_c()	{}
	void set_cr(C nRange<double>& r)	{covered_range=r;}

	public:
	nRange<double> valid_range() C;
	C nRange<double>& data_range() C	{return covered_range;}
	virtual int size() C	 = 0;
	};

class table_iterator	{
	int i;
	C abstract_table_c *p;
	table_iterator();

	public:
	table_iterator(C abstract_table_c& x) : i(0), p(&x)	{}
	operator int() C	{return i;}
	void next()	{i++;}
	void previous()	{i--;}
	BOOL valid() C	{return i<p->size() && i>=0;}
	void reset()	{i=0;}
	void end()	{i=p->size()-1;}
	double x()	{return p->x(i);}
	double y()	{return p->y(i);}
	};

struct tdata_s {float tslope, tintercept;};
class table_c : public abstract_table_c {
	double off, ratio;
	Block<tdata_s> data;
	double x(int i) C	{return off+i*ratio;}
	double y(int i) C	{return data[i].tintercept;}
	virtual BOOL check_is_ok(double func_result, double check_value) C;

	public:
	double operator()(double x) C;	// use the table here
	int size() C	{return data.size()-1;}

	table_c();
	table_c(C nRange<double>& rr, int n,
					double (*f)(double x, C void *p), C void *p=0,
					BOOL up_ok=FALSE, BOOL dn_ok=FALSE);
		// These constructors are for equally spaced data:
	table_c(C nRange<double>& rr, C Block<double>& x,
					BOOL up_ok=FALSE, BOOL dn_ok=FALSE);
	table_c(C nRange<double>& rr, C Block<float>& x,
					BOOL up_ok=FALSE, BOOL dn_ok=FALSE);
	table_c(C nRange<double>& rr, int n, C float *x,
					BOOL up_ok=FALSE, BOOL dn_ok=FALSE);

	C char *id() C;
	C char *id_check() C;

	char *parse(C char *line);
	BOOL write(FILE *fp) C;

	BOOL all_set() C;	/* Function is ready to be used. */
	BOOL partial_set() C;	/* typ: partly read in from data file*/
	void unset();
	};


typedef doublet<float> table_ddoublet;
class ntable_c : public abstract_table_c {
	double initratio, initoff;
	Block<table_ddoublet> data;
	double x(int i) C	{return data[i].x();}
	double y(int i) C	{return data[i].y();}
	virtual BOOL check_is_ok(double func_result, double check_value) C;

	public:
	double operator()(double x) C;	// use the table here
	int size() C	{return data.size();}

	ntable_c();
	// These constructors are for arbitrarily spaced data:
	ntable_c(C Block<table_ddoublet>& x,
					BOOL up_ok=FALSE, BOOL dn_ok=FALSE);

	C char *id() C;
	C char *id_check() C;

	char *parse(C char *line);
	BOOL write(FILE *fp) C;

	BOOL all_set() C;	/* Function is ready to be used. */
	BOOL partial_set() C;	/* typ: partly read in from data file*/
	void unset();
	};

ntable_c operator+(C abstract_table_c& a, C abstract_table_c& b);
ntable_c operator*(C abstract_table_c& a, C abstract_table_c& b);
ntable_c operator+(C abstract_table_c& a, double b);
ntable_c operator*(C abstract_table_c& a, double b);
ntable_c apply(C abstract_table_c& a, double (*f)(double));
inline ntable_c operator+(double b, C abstract_table_c& a) {return a+b;}
inline ntable_c operator*(double b, C abstract_table_c& a)	{return a*b;}

table_c operator+(C table_c& a, double b);
table_c operator*(C table_c& a, double b);
inline table_c operator+(double b, C table_c& a) {return a+b;}
inline table_c operator*(double b, C table_c& a)	{return a*b;}
#endif










speechresearch/gpklib/image/image.c


#include <time.h>
#include <stdio.h>
#include <string.h>
#include <assert.h>
#include <stdlib.h>
#include <math.h>
#include <limits.h>
#include <float.h>

# define FINITE	finite
# define ISNAN	isnan
# define QUIET_NAN	quiet_nan

#include "gpk_std.h"
#include "gpklib.h"	/* int2alloc and int2free */
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "gpklib/innerloop4.h"
#include "gpklib/ieee754.h"

#define LARGESTIMAGE	2e8


PLAIN_C
void multi_image_destr(struct multi_image *tthis)
{
 int i;
 assert(tthis);
 assert(tthis->n_image >= 0);
 assert(multi_image_check(tthis));

 for(i=0;i<tthis->n_image;i++)
	image_destr(&tthis->image[i]);
 tthis->n_image = 0;
}



PLAIN_C
void multi_image_empty(struct multi_image *tthis)
{
 int i;
 assert(tthis);
 for(i=0;i<NPL;i++)  {
	image_empty(&tthis->image[i]);
	/* plot_empty(&tthis->plot[i]); */
	}
 tthis->n_image = 0;
}


PLAIN_C
void image_empty(struct image *tthis)
{
 assert(tthis);
 tthis->H = 0; tthis->h = 0;
 tthis->prop = 0;
 tthis->xscale = tthis->yscale = tthis->zscale = quiet_nan(0);
 tthis->nlines = tthis->npts = 0;
 tthis->zshift = tthis->xcenter = tthis->ycenter = quiet_nan(0);
 tthis->i_noise = 0.0;
 assert(image_check(tthis));
}


PLAIN_C
BOOL image_is_empty(C struct image *tthis)
{
	return tthis->H==0 && tthis->h==0 && tthis->prop==0
		&& tthis->npts==0 && tthis->nlines==0;
}


PLAIN_C
void multi_image_constr(struct multi_image *tthis, int n)
{
 int i;

 assert(tthis);
 assert(n > 0);

 tthis->n_image = n;
 for(i=0;i<tthis->n_image;i++)	{
	image_empty(&tthis->image[i]);
	/* plot_empty(&tthis->plot[i]); */
	}
}



PLAIN_C
void image_destr(struct image *tthis)
{
 assert(image_check(tthis));
 if(tthis->h)	{
 	short2free(tthis->h);
	tthis->h = 0;
	}
 if(tthis->H)	{
 	float2free(tthis->H);
 	tthis->H = 0;
 	}

 delete tthis->prop;

 image_empty(tthis);
}



PLAIN_C
BOOL multi_image_alloc(struct multi_image *tthis, int nlines, int npts)
{
 BOOL ok = TRUE;
 int i;

 for(i=0;i<tthis->n_image;i++)
	ok = ok && image_alloc(&tthis->image[i], nlines, npts);
 return ok;
}



PLAIN_C
BOOL multi_image_alloc_float(struct multi_image *tthis, int nlines, int npts)
{
 BOOL ok = TRUE;
 int i;

 for(i=0;i<tthis->n_image;i++)
	ok = ok && image_alloc_float(&tthis->image[i], nlines, npts);
 return ok;
}




PLAIN_C
BOOL image_alloc(struct image *tthis, int nlines, int npts)
{
 assert(tthis);
 assert(image_allocated(tthis));
 assert(!image_has_data(tthis));
 assert(nlines>=0 && npts>=0);
 if((double)nlines*(double)npts >= LARGESTIMAGE) {
	fprintf(stderr, "ERR: image.c: image_alloc: requested allocation(%dx%d) is unreasonably big.\n",
			nlines, npts);
	exit(1);
 }

 tthis->h = short2alloc(tthis->nlines = nlines, tthis->npts = npts);
 tthis->H = 0;
 if(!tthis->h)	{
	tthis->nlines = tthis->npts = 0;
	return FALSE;
 	}
 return TRUE;
}



PLAIN_C
BOOL image_alloc_float(struct image *tthis, int nlines, int npts)
{
 assert(tthis);
 assert(image_allocated(tthis));
 assert(!image_has_data(tthis));
 assert(nlines>=0 && npts>=0);
 assert((double)nlines*(double)npts < LARGESTIMAGE);

 tthis->H = float2alloc(tthis->nlines = nlines, tthis->npts = npts);
 tthis->h = 0;
 if(!tthis->H)	{
	tthis->nlines = tthis->npts = 0;
	return FALSE;
 	}
 return TRUE;
}



PLAIN_C
BOOL image_alloc_1(struct image *tthis, int nlines, int npts, short **d)
{
 assert(nlines<LARGESTIMAGE && npts<LARGESTIMAGE && nlines>=0 && npts>=0);
 if(d)	{
 	tthis->nlines = nlines;
 	tthis->npts = npts;
 	tthis->h = d;
 	}
else	{
	tthis->nlines = tthis->npts = 0;
	tthis->h = 0;
	}

 return d!=0;
}



PLAIN_C
void image_constr(struct image *tthis, int angle, double scale,
						C char *xyu, C char *imagetype)
{
 image_constr_all(tthis, 0.0, 0.0, scale, xyu, scale, xyu, imagetype);
 {
 char buf[100];
 sprintf(buf, "%d", angle);
 tthis->prop->add("angle", buf);
 }
}



PLAIN_C
void image_constr_all(struct image *tthis, double xc, double yc, double xs,
				C char *xu, double ys, C char *yu, C char * imagetype)
{
 image_empty(tthis);
 tthis->prop = new proplist;
 tthis->prop->add("type", imagetype);

 tthis->xscale = xs;
 tthis->yscale = ys;
 tthis->xcenter = xc;
 tthis->ycenter = yc;

 tthis->prop->add("xunits", xu);
 tthis->prop->add("yunits", yu);
 tthis->constr_time = time(0);
}



void image_constr_from(struct image *tthis, C struct image *source)
{
 assert(source);
 *tthis = *source;
 tthis->h = 0;
 tthis->H = 0;
 tthis->nlines = tthis->npts = 0;
 tthis->constr_time = time(0);
 tthis->prop = new proplist(*(source->prop));
}


PLAIN_C
void image_setzscale(struct image *tthis, double value, C char * units, double offset)
{
 tthis->zscale = value;
 tthis->zshift = offset;
 if(units)
	tthis->prop->add("zunits", units);
}



PLAIN_C
void image_addlabel(struct image *tthis, C char *label)
{
 assert(label);
 tthis->prop->add("label", label);
}



PLAIN_C
BOOL multi_image_allocated(C struct multi_image *tthis)
{
 int i;
 assert(tthis);

 if(tthis->n_image == 0)
 	return FALSE;

 for(i=0;i<tthis->n_image;i++)
 	if(!image_allocated(&tthis->image[i]))
		return FALSE;
 return TRUE;
}


PLAIN_C
BOOL image_has_data(C struct image *tt)
{
 if(tt->h || tt->H)
	return TRUE;
 return FALSE;
}


PLAIN_C
BOOL image_allocated(C struct image *tt)
{
 /* This image check can cause trouble when you are creating an
 image by hand (see gpkio/ascii_read.cc).  Because image_allocated()
 is called by image_alloc(), leaving this check call in prevents
 you from allocating an image that is missing a zscale or zshift. */
 /* assert(image_check(tt)); */
 if(image_is_empty(tt))
	return FALSE;
 return tt->prop ? TRUE : FALSE;
}


PLAIN_C
void multi_image_set_delay(struct multi_image *tthis, double delay)
{
 int i;
 char buf[100];
 sprintf(buf, "%g", delay);
 for(i=0;i<tthis->n_image;i++)
	tthis->image[i].prop->add("delay", buf);
}


PLAIN_C
void multi_image_set_time(struct multi_image *tthis, long t)
{
 int i;
 for(i=0;i<tthis->n_image;i++)
	image_set_time(&tthis->image[i], t);
}



PLAIN_C
void image_set_time(struct image *tthis, long t)
{
 tthis->constr_time = t;
}




PLAIN_C
void image_set_cur(struct image *tthis, double noise, double crrnt)
{
 char buf[100];
 tthis->i_noise = noise;
 sprintf(buf, "%g", crrnt);
 tthis->prop->add("current", buf);
}


PLAIN_C
void multi_image_set_cur(struct multi_image *tthis, double noise, double crrnt)
{
 int i;
 for(i=0;i<tthis->n_image;i++)
	image_set_cur(&tthis->image[i], noise, crrnt);
}



PLAIN_C
BOOL image_check(C struct image *p)
{
 int tmp;
 BOOL ok = TRUE;
 if(!p)	{
	fprintf(stderr, "#WARN: imagecheck:null ptr\n");
	ok = FALSE;
	}

 if(image_is_empty(p))
	return ok;

 if(!p->prop)	{
	fprintf(stderr, "#WARN: imagecheck: no property list.\n");
	ok = FALSE;
	}

 if(p->npts<0 || p->nlines<0)	{
	fprintf(stderr, "#WARN: imagecheck: bad size: %dx%d\n", p->nlines, p->npts);
	ok = FALSE;
	}

 if(p->h && p->H)	{
	fprintf(stderr, "#WARN: imagecheck: duplicate data.\n");
	ok = FALSE;
	}

 {
 struct alloc_size s;
 if(p->h)
 	s = short2size(p->h);
 else if(p->H)
 	s = float2size(p->H);
 else {
	s.rows = s.cols = 0;
 	}
 if((p->h || p->H) && (s.rows < p->nlines || s.cols < p->npts)) {
	fprintf(stderr,
		"#WARN: imagecheck: allocated space too small: (%dx%d) vs (%dx%d)\n",
		s.rows, s.cols, p->nlines, p->npts);
	ok = FALSE;
	}
 }

 if(p->h && (tmp=short2test(p->h))!=0)	{
	fprintf(stderr, "#WARN: imagecheck:h=%d\n", tmp);
	ok = FALSE;
	}

 if(p->H && (tmp=float2test(p->H))!=0)	{
	fprintf(stderr, "#WARN: imagecheck:H=%d\n", tmp);
	ok = FALSE;
	}


 if(!isnormal(p->zscale))	{
	fprintf(stderr, "#WARN: imagecheck:IEEE !normal(zscale): %f\n", p->zscale);
	ok = FALSE;
	}
 if(!finite(p->zshift))	{
	fprintf(stderr, "#WARN: imagecheck:IEEE !finite(zshift): %g\n", p->zshift);
	ok = FALSE;
	}
 if(!finite(p->i_noise))	{
	fprintf(stderr, "#WARN: imagecheck:IEEE !finite(i_noise): %g\n", p->i_noise);
	ok = FALSE;
	}
 if(p->zscale==0 || p->xscale==0 || p->yscale==0)	{
	fprintf(stderr, "#WARN: imagecheck: scale zero (%g,%g,%g)\n", p->xscale, p->yscale, p->zscale);
	ok = FALSE;
	}
 if(p->i_noise < 0) {
	fprintf(stderr, "#WARN: imagecheck:neg\n");
	ok = FALSE;
	}

 return ok;
}




PLAIN_C
BOOL multi_image_check(C struct multi_image *p)
{
 BOOL ok = TRUE;
 int i;
 if(!p)	{
	fprintf(stderr, "multi_imagecheck:bad ptr\n");
	ok = FALSE;
	}
 if(p->n_image < 0)	{
	fprintf(stderr, "multi_imagecheck:n_image<0\n");
	ok = FALSE;
	}
 else if(p->n_image > NPL)	{
	fprintf(stderr, "multi_imagecheck:n_image>NPL=%d\n", NPL);
	ok = FALSE;
	}
 for(i=0;i<p->n_image;i++)	{
	BOOL tmp = image_check(&(p->image[i]));
	if(!tmp)
		fprintf(stderr, "#INFO:failure on image %d of %d in multi_image_check()\n",
					i, p->n_image);
	ok = ok && tmp;
	}
 return ok;
}



BOOL multi_image_force_float(struct multi_image *p)
{
 int i;
 BOOL ok = TRUE;
 for(i=0;i<p->n_image;i++)
	ok = ok && image_force_float(&p->image[i]);
 return ok;
}



BOOL multi_image_force_short(struct multi_image *p)
{
 int i;
 BOOL ok = TRUE;
 for(i=0;i<p->n_image;i++)
	ok = ok && image_force_short(&p->image[i]);
 return ok;
}



BOOL image_force_float(struct image *p)
{
 assert(image_check(p));
 assert(image_allocated(p));

 if(!image_has_data(p))
	return TRUE;
 if(p->H)
	return TRUE;

 p->H = float2alloc(p->nlines, p->npts);
 assert(p->H);
 {
 C static float qn = QUIET_NAN(0);
 int i;
 /* OPENMP(omp parallel for collapse(2)) */
 OPENMP(omp parallel for schedule(guided, 64))
 for(i=0; i<p->nlines; i++)	{
	C short *x = p->h[i];
	float *xf = p->H[i];
	int j;
	OPENMP(omp parallel for schedule(guided, 256))
	for(j=0; j<p->npts; j++)
		xf[j] = x[j]!=SHRT_NAN ? x[j] : qn;
	/* INNERLOOP(j, 0, p->npts, xf[j] = x[j]!=SHRT_NAN ? x[j] : qn); */
	}
 short2free(p->h);
 p->h = 0;
 }
 assert(image_check(p));
 return TRUE;
}



BOOL image_force_short(struct image *p)
{
 assert(image_check(p));
 assert(image_allocated(p));

 if(!image_has_data(p))
	return TRUE;
 if(p->h)
	return TRUE;

 p->h = short2alloc(p->nlines, p->npts);
 assert(p->h);
 {
 float min = -infinity();
 float max = infinity();
 int i;
 C int np = p->npts;
 /* Map infinity into NaN. */
 /* OPENMP(omp parallel for private(i) collapse(2)) */
 OPENMP(omp parallel for private(i) schedule(guided, 32))
 for(i=0; i < p->nlines; i++)	{
	int j;
	C float *H = p->H[i];
	OPENMP(omp parallel for private(i) schedule(guided, 256))
	for(j=0; j<np; j++)	{
		OPENMP(omp critical(image_force_short_min))
		if(H[j]<min && FINITE(H[j]))	min = H[j];
		OPENMP(omp critical(image_force_short_max))
		if(H[j]>max && FINITE(H[j]))	max = H[j];
		}
	}
 C float scale = ((double)SHRT_Max-(double)SHRT_Min)/(max-min);
 /* OPENMP(omp parallel for collapse(2) private(i)) */
 OPENMP(omp parallel for private(i) schedule(guided, 4))
 for(i=0; i<p->nlines; i++)	{
	C float *H = p->H[i];
	short *h = p->h[i];
	int j;
 	OPENMP(omp parallel for private(i) schedule(guided, 128))
	for(j=0; j<np; j++)
		h[j] = roundS((H[j]-min)*scale+SHRT_Min);
	}
 p->zscale /= scale;
 p->i_noise = hypot(p->i_noise, 1/sqrt(12.0))/scale;
 p->zshift += min*scale*p->zscale - SHRT_Min*p->zscale;
 float2free(p->H);
 p->H = 0;
 }
 assert(image_check(p));
 return TRUE;
}




struct image image_copy(C struct image& in)
{
 return image_gcopy(in, 0, 0, in.nlines, in.npts, quiet_nan(0));
}



static int min(int a, int b) { return a<b ? a : b; }

static int max(int a, int b) { return a>b ? a : b; }



struct image image_gcopy(C struct image& in, int l0, int p0, int l1, int p1,
							float value)
{
 struct image rv;
 assert(image_check(&in));
 assert(l1>=l0 && p1>=p0);

 image_constr_from(&rv, &in);
 BOOL ok = in.h ? image_alloc(&rv, l1-l0, p1-p0)
				: image_alloc_float(&rv, l1-l0, p1-p0);
 assert(ok);
 assert(image_check(&rv));
 rv.xcenter = in.xcenter + 0.5*((p1+p0)-(0+in.npts))*in.xscale;
 rv.ycenter = in.ycenter + 0.5*((l1+l0)-(0+in.nlines))*in.yscale;
 assert(image_check(&rv));

 short *tmph = 0;
 float *tmpH = 0;


 if(l0<0 || l1>=in.nlines || p0<0 || p1>=in.npts)	{
	if(in.h)	{
		C short ivalue = roundS((value-rv.zshift)/rv.zscale);
		tmph = short1alloc(rv.npts);
		assert(tmph);
		int i;
		for(i=0; i<rv.npts; i++)
			tmph[i] = ivalue;
		}
	if(in.H)	{
		tmpH = float1alloc(rv.npts);
		assert(tmpH);
		int i;
		for(i=0; i<rv.npts; i++)
			tmpH[i] = value;
		}
	}

 assert(image_check(&rv));
 assert(image_check(&in));

 int i;
 C int p0p = max(p0, 0);
 assert(p0p >= 0);
 C int p0n = -min(p0, 0);
 assert(p0n >= 0);
 C int np = min(p1, in.npts) - p0p;
 C int fstart = p0n + np;
 C int nf = rv.npts - fstart;
 /* We copy in reverse order to improve processor cache hit rates.   We assume that most
  functions work the image in forward order, so that the end of the image (largest line index)
  is most likely to be in the processor cache.   We then use that first, before it gets flushed. */
 for(i=rv.nlines-1; i>=0; i--)	{
	if(i+l0<0 || i+l0>=in.nlines)	{
		if(rv.h)
			memmove(rv.h[i], tmph, rv.npts*sizeof(**in.h));
		else
			memmove(rv.H[i], tmpH, rv.npts*sizeof(**in.H));
		}
	else if(np > 0)	{
		if(rv.h)	{
			if(p0n > 0)	{
				assert(p0n <= rv.npts);
				memmove(rv.h[i], tmph, p0n*sizeof(**in.h));
				}
			assert(np+p0p <= in.npts  && np+p0n<=rv.npts);
			assert(p0n>=0 && p0p>=0);
			memmove(&rv.h[i][p0n], &in.h[i+l0][p0p], np*sizeof(**in.h));
			if(nf > 0)	{
				assert(fstart>=0 && fstart+nf <= rv.npts);
				memmove(&rv.h[i][fstart], tmph, nf*sizeof(**in.h));
				}
			}
		else	{
			if(p0n > 0)	{
				assert(p0n <= rv.npts);
				memmove(rv.H[i], tmpH, p0n*sizeof(**in.H));
				}
			assert(np+p0p <= in.npts  && np+p0n<=rv.npts);
			assert(p0n>=0 && p0p>=0);
			memmove(&rv.H[i][p0n], &in.H[i+l0][p0p], np*sizeof(**in.H));
			if(nf > 0)	{
				assert(fstart>=0 && fstart+nf <= rv.npts);
				memmove(&rv.H[i][fstart], tmpH, nf*sizeof(**in.H));
				}
			}
		}
	}
 assert(image_check(&in));
 assert(image_check(&rv));

 if(tmph)
	short1free(tmph);
 if(tmpH)
	float1free(tmpH);
 assert(image_check(&rv));
 return rv;
}




struct image image_copy_short(C struct image& in)
{
 struct image rv = image_copy(in);
 image_force_short(&rv);
 return rv;
}




struct image image_copy_float(C struct image& in)
{
 struct image rv = image_copy(in);
 image_force_float(&rv);
 return rv;
}



/* This produces an image with a central delta-function. */
struct image delta_fcn_float(int nl, int np)
{
 struct image rv;
 assert(nl>0 and np>0);
 assert(nl%2==1 && np%2==1);
 image_constr_all(&rv,
			0.5*(np-1) - (np-1)/2,
			0.5*(nl-1) - (nl-1)/2,
			1.0, "", 1.0, "",
			"Psf");

 BOOL ok = image_alloc_float(&rv, nl, np);
 assert(ok);
 rv.zscale = 1;
 rv.zshift = 0.0;
 image_set(&rv, 0.0);
 rv.H[(nl-1)/2][(np-1)/2] = 1.0;
 assert(image_check(&rv));
 return rv;
}



/* This produces an image with a central delta-function. */
struct image delta_fcn(int nl, int np)
{
 struct image rv;
 assert(nl>0 and np>0);
 assert(nl%2==1 && np%2==1);
 image_constr_all(&rv,
			0.5*(np-1) - (np-1)/2,
			0.5*(nl-1) - (nl-1)/2,
			1.0, "", 1.0, "",
			"Psf");
 BOOL ok = image_alloc(&rv, nl, np);
 assert(ok);
 rv.zscale = 0.001;
 rv.zshift = 0.0;
 image_set(&rv, 0.0);
 rv.h[(nl-1)/2][(np-1)/2] = 1000;
 assert(image_check(&rv));
 return rv;
}


void multi_image_set(struct multi_image *tthis, float val)
{
 assert(tthis);
 int i;
 for(i=0;i<tthis->n_image;i++)
	image_set(&tthis->image[i], val);
}


void image_set(struct image *tthis, float val)
{
 assert(tthis);
 if(tthis->h)
	short2set(tthis->h, 0);
 else
	float2set(tthis->H, 0);

 tthis->i_noise = 0.0;
 tthis->zshift = val;
 tthis->zscale = 1.0;
}


BOOL multi_image_normalize(struct multi_image *a)
{
 int i;
 BOOL ok = TRUE;
 for(i=0;i<a->n_image;i++)
	ok = ok && image_normalize(&a->image[i]);
 return ok;
}


BOOL image_normalize(struct image *a)
{
 int i;
 if(a->h) {
	BOOL ok = image_force_float(a);
	assert(ok);
	}

 if(a->zshift<=DBL_MIN && a->zshift>=-DBL_MIN
		&& a->zscale-1<=DBL_EPSILON
		&& a->zscale-1>=-DBL_EPSILON) {
	return TRUE;
	}

 C int np = a->npts;
 C float sc = a->zscale;
 C float sh = a->zshift;
 /* OPENMP(omp parallel for private(i,j,p) collapse(2)) */
 OPENMP(omp parallel for schedule(guided, 32))
 for(i=0; i<a->nlines; i++) {
	float *p = a->H[i];
	int j;
	OPENMP(omp parallel for schedule(guided, 32))
	for(j=0; j<np; j++)
		p[j] = p[j]*sc + sh;
	}

 a->i_noise /= fabs(a->zscale);
 a->zscale = 1.0;
 a->zshift = 0.0;

 return TRUE;
}




void image_insert(struct image *bkgr, C struct image *insert, int l0, int p0)
{
 C int l = max(0, l0);
 C int p = max(0, p0);
 C int le = min(l0+insert->nlines, bkgr->nlines);
 C int pe = min(p0+insert->npts, bkgr->npts);
 C float bsc = bkgr->zscale;
 C float bsh = bkgr->zshift;
 C float isc = insert->zscale;
 C float ish = insert->zshift;

 C float sc = isc/bsc;
 C float sh = ish/bsc - bsh;

 fprintf(stderr, "inserting type=%s sz=%dl x %dp into\n", insert->H?"H":"h",
			insert->nlines, insert->npts);
 fprintf(stderr, "at (%d,%d) onto type=%s sz=(%dl, %dp)\n",
			l0, p0,
			bkgr->H ? "H" :"h",
			bkgr->nlines, bkgr->npts);
 fprintf(stderr, "l=%d, p=%d, nl=%d, np=%d, sc=%g, sh=%g\n",
			l, p, le-l, pe-p, sc, sh);

 int i;
 if(bkgr->H && insert->H)
	for(i=le-1; i>=l; i--)	{
		float *b = bkgr->H[i];
		C float *in = insert->H[i-l0];
		INNERLOOP(j, p, pe, b[j] = in[j-p0]*sc + sh);
		}
 else if(bkgr->h && insert->h)
	for(i=le-1; i>=l; i--)	{
		short *b = bkgr->h[i];
		C short *in = insert->h[i-l0];
		INNERLOOP(j, p, pe, b[j] = in[j]==SHRT_NAN ? SHRT_NAN : roundS(in[j-p0]*sc + sh));
		}
 else if(bkgr->H && insert->h)
	for(i=le-1; i>=l; i--)	{
		float *b = bkgr->H[i];
		C short *in = insert->h[i-l0];
		C float qn = QUIET_NAN(0);
		INNERLOOP(j, p, pe, b[j] = in[j]==SHRT_NAN ? qn : in[j-p0]*sc + sh);
		}
 else if(bkgr->h && insert->H)
	for(i=le-1; i>=l; i--)	{
		short *b = bkgr->h[i];
		C float *in = insert->H[i-l0];
		INNERLOOP(j, p, pe, b[j] = roundS(in[j-p0]*sc + sh));
		}
}

static C char *Tpre[] = {"TTYPE", "TRANGE", "TUNIT", 0};

static BOOL clear_TT(image *o, int c)
{
	char buf[100];
	int i;
	BOOL cleared = FALSE;
	for(i=0; Tpre[i]; i++) {
		sprintf(buf, "%s%d", Tpre[i], c+1);
		if(o->prop->get(buf)) {
			o->prop->add(buf, (char *)0);
			cleared = TRUE;
		}
	}
	return cleared;
	
}

void image_clear_TT(image *o)
{
	int i, c=1;
	for(i=0; i<o->npts || c>0; i++)
		c += 2*clear_TT(o, i) - 1;
}


void image_xfer_TT(image *to, C image& from, int to_col, int from_col)
{
	char f[100], t[100];
	int i;
	if(to_col < 0)
		return;
	if(from_col < 0)
		return;

	if(to_col >= to->npts)
		fprintf(stderr, "WARN: image.c: image_xfer_TT: adding TTYPE%d on a file with %d columns.\n",
			to_col+1, to->npts);

	for(i=0; Tpre[i]; i++) {
		sprintf(f, "%s%d", Tpre[i], from_col+1);
		sprintf(t, "%s%d", Tpre[i], to_col+1);
		property *x = from.prop->get(f);
		if(x)
			to->prop->add(t, x->val, x->comment);
		else if(to->prop->get(t))
			to->prop->add(t, (char *)0);
	}
}


int image_lookup_TTYPE(C struct image &dd, C char *scol)
{
	int i;
	char buf[100];
	if(!scol)
		return -1;

	for(i=0; i<dd.npts; i++) {
		sprintf(buf, "TTYPE%d", i+1);
		if(strcmp(scol, dd.prop->gets(buf, "")) == 0)
			return i;
	}
	C int col = safe_atoi(scol);
	if(col != INT_NAN && col>=0 && col<dd.npts)
		return col;
	return -1;
}












speechresearch/gpklib/image/image.h


#ifndef IMAGE_H
# define IMAGE_H

# ifndef GPK_STD
#  include "gpk_std.h"
# endif

PLAIN_C_START

# include <sys/types.h>

#ifndef MYLIB_H
# include "gpklib.h"
#endif

/* Images can exist in several states:
   1) Uninitialized (which generally means inconsistent and illegal).
      You can call image_empty() to convert to a legal empty image.
      You can call image_constr() to convert to a legal, allocated image.

   2) Empty.  You can't do anything with an empty image, except test it
      with image_is_empty(), or call image_constr().   Image_destr() is
      safe, but has no effect.
      Constructor failures result in an empty image.
      There is no space allocated, so you do not need to free anything.
      Image_is_empty() returns true,
      image_allocated() returns false,
      image_has_data() returns false.

   3) Allocated.  Allocated images always have a property list allocated,
      but do not necessarily have the image data.
      Images are constructed with no data: you add data space
      with image_alloc(), or image_alloc_float().
      If the data allocation fails, you are left with a allocated image
      with zero size.
      For an allocated image,
      image_is_empty() returns false,
      image_allocated() returns true,
      image_has_data() returns true iff data space has been allocated.
      Note that image_has_data() doesn't distinguish between a
      failed allocation on a nonzero-sized image and a successful
      allocation of a zero-sized image.   It's best to test the
      return value of the data allocation functions.
      Note that the image may have a size but no data.

      Image_destr() returns you to an empty image.

      Image_check() returns true for (2) and (3),
      and is probably false for (1).
*/


struct image	{
	short **h; float **H;	/* One or the other, not both. */
	int npts, nlines;

	/* For floats, it is recommended that zscale=1.0, zshift=0.0.
	 * You use these to get the true value from what you find
	 * in h[i][j] or H[i][j], via  Ztrue = zscale*h[i][j] + zshift. */
	double zscale;
	double zshift;	/* Z = zscale*data + zshift. */

	double xscale;	/* Assoc. with npts, second array index. */
	double xcenter;
	double yscale;	/* Assoc with nlines, first array index. */
	double ycenter;
	long constr_time;
	float i_noise;			/* Noise estimate, in real units. */
	struct proplist *prop;
	};

void image_destr(struct image *tthis);
BOOL image_alloc(struct image *tthis, int nlines, int npts);
BOOL image_alloc_float(struct image *tthis, int nlines, int npts);
BOOL image_alloc_1(struct image *tthis, int nlines, int npts, short **d);
void image_setzscale(struct image *tthis, double value, C char * units, double offset);
void image_addlabel(struct image *tthis, C char *label);

BOOL image_allocated(C struct image *tthis);
BOOL image_is_empty(C struct image *tthis);
BOOL image_has_data(C struct image *tthis);

/* Use on uninitialized structs, not on allocated images: */
void image_empty(struct image *tthis);

void image_set(struct image *tthis, float val);
void image_set_time(struct image *tthis, long t);
BOOL image_check(C struct image *thus);
BOOL image_force_short(struct image *p);
BOOL image_force_float(struct image *p);
BOOL image_normalize(struct image *p);
void image_insert(struct image *bkgr, C struct image *insert, int l0, int p0);


#ifdef __cplusplus
void image_clear_TT(image *o);
void image_xfer_TT(image *o, C image& dd, int from_col, int to_col);
int image_lookup_TTYPE(C struct image &dd, C char *scol);
struct image image_copy_float(C struct image& in);
struct image image_copy_short(C struct image& in);
struct image image_copy(C struct image& in);
struct image image_gcopy(C struct image& in, int l1, int p1, int l2, int p2, float value);
#endif

struct image delta_fcn(int nl, int np);
struct image delta_fcn_float(int nl, int np);

/* obsolete: */
void image_set_cur(struct image *tthis, double noise, double crrnt);
void image_constr(struct image *tthis, int angle, double scale,
					C char *xyu, C char *imagetype);
void image_constr_from(struct image *tthis, C struct image* source);
void image_constr_all(struct image *tthis,
				double xc, double yc,
				double xs, C char *xu, double ys, C char *yu,
				C char *imagetype);

#define NPL	4

struct multi_image	{
	/* enum scantype_e type; */
	struct image image[NPL];
	/* struct plot  plot[NPL]; */
	int n_image;
	};

void multi_image_constr(struct multi_image *tthis, int n);
void multi_image_empty(struct multi_image *tthis);
void multi_image_set(struct multi_image *tthis, float val);
void multi_image_destr(struct multi_image *tthis);
BOOL multi_image_alloc(struct multi_image *tthis, int nlines, int npts);
BOOL multi_image_alloc_float(struct multi_image *tthis, int nlines, int npts);
BOOL multi_image_allocated(C struct multi_image *tthis);
void multi_image_set_delay(struct multi_image *tthis, double delay);
void multi_image_set_time(struct multi_image *tthis, long t);
void multi_image_set_cur(struct multi_image *tthis, double noise, double crrnt);
BOOL multi_image_check(C struct multi_image *p);
BOOL multi_image_force_short(struct multi_image *p);
BOOL multi_image_force_float(struct multi_image *p);
BOOL multi_image_normalize(struct multi_image *p);

PLAIN_C_END

#endif










speechresearch/gpklib/image/makefile


OS=__$(shell uname)
BUILD=..

include $(BUILD)/make.inc

LIB_INC=-I$(BUILD)/gpklib -I$(BUILD)
CC=$(CCLIB)

.PRECIOUS: $(BUILD)/libgpk.a



OBJS= image.o
HDRS= image.h
HEADERS=${HDRS:%=$(INC)/gpklib/%}
LHDRS=${HDRS:%=$(BUILD)/gpklib/%}


.PHONY: all
all: $(BUILD)/libgpk.a $(LHDRS)

$(BUILD)/libgpk.a: $(BUILD)/libgpk.a( $(OBJS) )

install: $(HEADERS)


$(INC)/gpklib/% : %
	$(INSTALL) $* $(INC)/gpklib/$* -m 0444

$(BUILD)/gpklib/% : %
	$(INSTALL) $* $(BUILD)/gpklib/$* -m 0444

clean:
	rm -f *.o *.a *.so

$(OBJS) : $(LHDRS)
image.o: $(BUILD)/gpklib.h $(BUILD)/gpklib/ieee754.h
image.o: $(BUILD)/gpk_std.h $(BUILD)/gpklib/NaN.h $(BUILD)/gpklib/innerloop4.h










speechresearch/gpklib/thr_chan2.c


#include <thread.h>
#include <synch.h>
#include <string.h>

class channel;

class rd_channel_end	{
	cond_t data_available;
	int priority;
	int ready;
	channel *body;
	rd_channel_end *next;
	friend channel;

	public:

	void *read(void *p, int sz);
	};

class wr_channel_end	{
	cond_t data_empty;
	int priority;
	int ready;
	channel *body;
	wr_channel_end *next;
	friend channel;

	public:

	void write(void *p, int sz);
	};

class channel	{
	mutex_t mutex;
	void *data;
	int sz;
	wr_channel_end *writers;
	rd_channel_end *readers;

	public:

	channel();
	~channel();
	};


	...

channel::channel()
: sz(0), data(0)
{
 mutex_init(&mutex, USYNC_THREAD, 0);
 cond_init(&data_available, USYNC_THREAD, 0);
 cond_init(&data_empty, USYNC_THREAD, 0);
}

channel::~channel()
{
 /* Try to shut down all users. */
 /* this will catch any that are waiting,
	but will miss threads that are off doing something
	else, and begin to use the channel after things are
	destroyed. */

 int pass = 0;
 while(sz!=(-1) || pass++<10)	{
	mutex_lock(&mutex);
 	sz = -1;
 	cond_broadcast(&data_empty);
 	cond_broadcast(&data_available);
	mutex_unlock(&mutex);
	thr_yield();
	}
 mutex_destroy(&mutex);
 cond_destroy(&data_available);
 cond_destroy(&data_empty);
}

void *channel::read(void *p, int sz_)
{
 (void) mutex_lock(&mutex);
 while(!data && sz!=(-1))
	(void)cond_wait(&data_available, &mutex);
 if(sz == -1)	{
	(void)mutex_unlock(&mutex);
	fprintf(stderr, "ERR: read on closed channel\n");
	thr_exit(0);
	}
 assert(sz == sz_);
 memcpy(p, data, sz);
 p = 0;
 sz = 0;
 cond_signal(&data_empty);
 (void)mutex_unlock(&mutex);
}

void write(void *p, int sz)
{
 (void) mutex_lock(&mutex);
 while(data && sz!=(-1))
	(void)cond_wait(&data_empty, &mutex);
 if(sz == -1)	{
	(void)mutex_unlock(&mutex);
	fprintf(stderr, "ERR: write on closed channel\n");
	thr_exit(0);
	}
 sz = sz_;
 data = p;
 cond_signal(&data_available);
 (void)mutex_unlock(&mutex);
}










speechresearch/gpklib/README


Before you compile this, you need to create three files
that are customized for your system.

gpkieee754.c and gpkieee754.h describe what kind of floating
point you have and (if necessary) define functions for handling
Not-A-Number and Infinity.

Normally, you can just copy one of the supplied versions into
those positions.

"make.inc" is the part of the makefile that varies from one
computer to another.    Normally, you can just take one of
the available versions, and possibly modify it.

The CRITICAL thing is that you need to make "BASE" in make.inc
point to the place where the library will be installed.
Libraries will go into $BASE/lib and include files into $BASE/include.
Possibly, you may want to fiddle with the compiler flags
or (less likely) other things.

Then, you "make" and "make install".


Linux:     
	cp make.Linux.inc make.inc
	cp gpkieee754_Linux.c gpkieee754.c
	cp gpkieee754_Linux.h gpkieee754.h
	make
	make install

SunOS Sun compiler:
	cp make.SunOS.inc make.inc
	cp gpkieee754_SunOS.c gpkieee754.c
	cp gpkieee754_SunOS.h gpkieee754.h
	make
	make install

SunOS gcc:
	cp make.SunOSgcc.inc make.inc
	cp gpkieee754_SunOSgcc.c gpkieee754.c
	cp gpkieee754_SunOSgcc.h gpkieee754.h
	make
	make install



Note that if you want to use the romberg integration routine, qromo(),
you need to get the polint() and ratint() functions from
Numerical Recipes in C, by Press, Teukolsky, Vetterling, and Flannery
(Cambridge University Press, 1992, ISBN 0 521 43180 for the book
with CD.) Qromo uses these and they are under copyright.
You also need to 
#define NumericalRecipes in the top of qromo.c
or include -DNumericalRecipes=1 in the CFLAGS line in make.inc .
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[global] procedure rot_i_j(var A,B: matrix; k: integer; theta: real);
var i,j,n: integer;
    s,c: real;
{rotates unitary matrix theta degrees about coorinate k}
begin
   s:=sin(theta);
   c:=cos(theta);
   i:=(k+1) mod 3;
   j:=(k-1) mod 3;
   B:=A;
   for n:=0 to 2 do
      begin
         B[n,i]:=c*A[n,i] - s*A[n,j];
         B[n,j]:=s*A[n,i] + c*A[n,j];
      end;
end;
      

procedure euler_prime(var R:matrix; phi, theta, psi: real);
var A,B,C,D: matrix;
{calculates matrix R which corresponds to euler rotation 
phi,theta,psi}
begin
   A:=unit_matrix(3);
   rot_i_j(A,B,2,phi/deg);
   rot_i_j(B,C,0,theta/deg);
   rot_i_j(C,D,2,psi/deg);
   R:=D;
end;

procedure euler(var A:matrix; var phi,theta,psi: real);
var d,x,y,z,xprime_x,xprime_y,s: real;
{calculates the Euler angles corresponding to rotated coordinates A}
begin
   x:=A[0,2];
   y:=A[1,2];
   z:=A[2,2];
   s:=x/abs(x);
   d:=sqrt(x*x + y*y);
   if z<>0 
      then theta:=s*arctan(d/z)
      else theta:=s*90/deg;
   if y<>0
      then phi:=arctan(-x/y)
      else phi:=90/deg;
   xprime_x:=cos(phi);
   xprime_y:=sin(phi);
   x:=A[0,0];
   y:=A[1,0];
   z:=A[2,0];
   d:=sqrt(x*x + y*y + z*z);
   psi:=deg*arccos((x*xprime_x+y*xprime_y)/d);
   phi:=deg*phi;
   theta:=deg*theta;  
end;
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#include <sys/types.h>

int memcmp(char *b1, char *b2, size_t count)
{
 char *c1 = b1, *c2 = b2;
 size_t i;
 for(i=0;i<count;i++,c1++,c2++)	{
	if(*c1<*c2)	return -1;
	else if(*c1 > *c2)	return 1;
	}
 return 0;
}










speechresearch/gpklib/gpkNaN.h


#ifndef GPKNaN_H
# include <limits.h>

# define SHRT_NAN	SHRT_MIN
# define SHRT_Min	(SHRT_MIN+1)
# define SHRT_Max	SHRT_MAX

# define LONG_NAN	LONG_MIN
# define LONG_Min	(LONG_MIN+1)
# define LONG_Max	LONG_MAX

# define INT_NAN	INT_MIN
# define INT_Min	(INT_MIN+1)
# define INT_Max	INT_MAX

# define SCHAR_NAN	SCHAR_MIN
# define SCHAR_Min	(SCHAR_MIN+1)
# define SCHAR_Max	SCHAR_MAX

# define UCHAR_NAN	((unsigned char)UCHAR_MAX)
# define UCHAR_Min	((unsigned char)0)
# define UCHAR_Max	((unsigned char)UCHAR_MAX)


# define GPKNaN_H
#endif
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#include <math.h>
#include "gpk_std.h"
#include "numerics.h"
#include "gpkieee754.h"
#include "assert.h"

/* #define DEBUG */

#ifdef DEBUG
# include <stdio.h>
#endif
#ifdef __SunOS5
# include <sunmath.h>
#endif

inline double min(double a, double b)	{return a<b ? a : b;}

LOCAL double
root1(double (*f)(double x, C void *p), double xl, double xh,
			C void *p, double fl, double fh, double epsx, double epsf)
{
#ifdef DEBUG
 fprintf(stderr, "root1: x: %g %g; f: %g %g\n", xl, xh, fl, fh);
#endif

 assert(xh >= xl);

 if(fl == 0)
	return xl;
 if(fh == 0)
	return xh;
 if(xh-xl<epsx || fabs(fl)<epsf || fabs(fh)<epsf)
 	return (xl*fh-xh*fl)/(fh-fl);

 assert((fh>0) != (fl>0));

 C double xsec = (xl*fh-xh*fl)/(fh-fl);
 C double fsec = (*f)(xsec, p);
 C double afs = fabs(fsec);
 C double minfabs = min(fabs(fl), fabs(fh));
 C double sb = afs<minfabs ? sqrt(0.5*afs/(afs+minfabs)) : 0.5;
 C double xbi = (fsec>0)==(fl>0) ? (xsec*(1-sb)+xh*sb) : (xl*sb+xsec*(1-sb));
 C double fbi = (*f)(xbi, p);
 assert(xsec>=xl && xsec<=xh);
 assert(xbi>=xl && xbi<=xh);

 double xx[4], ff[4];
 xx[0] = xl;	xx[3] = xh;
 ff[0] = fl;	ff[3] = fh;
 if(xbi < xsec)	{
 	xx[1] = xbi;	ff[1] = fbi;
	xx[2] = xsec;	ff[2] = fsec;
	}
 else	{
 	xx[2] = xbi;	ff[2] = fbi;
	xx[1] = xsec;	ff[1] = fsec;
	}

 int i;
 for(i=1; i<4; i++)
	if((ff[i]>0.0) != (ff[i-1]>0.0))
		return root1(f, xx[i-1], xx[i], p, ff[i-1], ff[i], epsx, epsf);
 assert(0);
 return 0.0;
}



class ddb	{
	private:
	C static double qn;
	public:
	double low, high;
	double flow, fhigh;
	ddb(): low(qn), high(qn), flow(qn), fhigh(qn) {}
	ddb(double l, double h, double fl, double fh)
		:low(l), high(h), flow(fl), fhigh(fh) {}
	BOOL in() C;
	ddb operator|(C ddb& x) C;
	operator BOOL () C	{return in() && low<=high;}
	};

C double ddb::qn = quiet_nan(0);

BOOL ddb::in() C
{
 return (flow<0.0 && fhigh>=0.0) || (flow>=0.0 && fhigh<0.0);
}

ddb ddb::operator|(C ddb& x) C
{
 return *((!this->in() && x.in()) ? &x : this);
}

LOCAL ddb
root2(double (*f)(double x, C void *p), double xl, double xh,
			C void *p, double fl, double fh, unsigned n)
{
#ifdef DEBUG
 fprintf(stderr, "root2: x: %g %g; f: %g %g\n", xl, xh, fl, fh);
#endif
 if(n == 0)
 	return ddb();
 C double xc = 0.5*(xl+xh);
 C double fc = (*f)(xc, p);
#ifdef DEBUG
 fprintf(stderr, "\troot2: xc: %g; fc: %g\n", xc, fc);
#endif
 if((fc>0.0) == (fl<=0.0))
 	return ddb(xl, xc, fl, fc);
 else if((fc>0.0) == (fh<=0.0))
 	return ddb(xc, xh, fc, fh);
 return root2(f, xl, xc, p, fl, fc, n-1)
 			| root2(f, xc, xh, p, fc, fh, n-1);
}

double
rootO(root_function f, double xl, double xh,
			C void *p, double epsx, double epsf, int depth)
{
 if(xh < xl)	return quiet_nan(0);

 double xtl, xth, lxtl, lxth, lftl, lfth, ftl, fth;
 xtl = xth = 0.5*(xl+xh);
 ftl = fth = (*f)(xtl, p);
 if(ftl == 0)
	return xtl;

 /* Explore the edges, looking for a change of sign. */
 int i;
 for(i=0;i<depth+1;i++)	{
	lxtl = xtl; lxth = xth;	lftl = ftl;	lfth = fth;
	xtl = 0.5*(xl + lxtl);
 	ftl = (*f)(xtl, p);
 	if(ftl == 0)	return xtl;
	if(((ftl>0)&&(lftl<=0)) || ((ftl<=0)&&(lftl>0)))
		return root1(f, xtl, lxtl, p, ftl, lftl, epsx, epsf);

	xth = 0.5*(xh + lxth);
 	fth = (*f)(xth, p);
 	if(fth == 0)	return xth;
	if(((fth>0)&&(lfth<=0)) || ((fth<=0)&&(lfth>0)))
		return root1(f, lxth, xth, p, lfth, fth, epsx, epsf);
	}

/* Try splitting the middle differently, looking for a change of sign. */
 C ddb region = root2(f, xtl, xth, p, ftl, fth, depth);
 if(region)
	return root1(f, region.low, region.high, p, region.flow,
					region.fhigh, epsx, epsf);
 return quiet_nan(0);		/* outside region. */
}

double
root(root_function f, double xl, double xh,
			C void *p, double epsx, double epsf, int depth)
{
 if(xh < xl)	return quiet_nan(0);
 C double fl = (*f)(xl, p);
 if(fl == 0.0)	return xl;
 C double fh = (*f)(xh, p);
 if(fh == 0.0)	return xh;
 if(xh == xl)	return quiet_nan(0);

 if(epsx > 0.0)	{	/* prevent ridiculously large depths */
	C int td = 1 + (int)(log((xh-xl)/epsx)/log(2.0));
	if(td < depth)	depth = td;
	}

 if((fl>0.0) == (fh>0.0))	{
	C ddb region = root2(f, xl, xh, p, fl, fh, depth);
#ifdef DEBUG
	fprintf(stderr, "root: region from root2 x: %g to %g\n", region.low, region.high);
#endif
	if(region)
		return root1(f, region.low, region.high, p, region.flow,
						region.fhigh, epsx, epsf);
	return quiet_nan(0);	/* outide region */
	}
 return root1(f, xl, xh, p, fl, fh, epsx, epsf);
}

#ifdef HAS_TEMPLATES

Block<double>
roots(double (*f)(double x, C void *p), double xl, double xh, C void * p,
		double epsx, double epsf, int depth)
{
 int n = 0;
 BOOL again = FALSE;
 double rt, xl0 = xl;
 Block<double> r;
 do	{
	rt = root(f, xl, xh, p, epsx, epsf, depth);
	if(again=(rt>=xl && rt<=xh))	{
#		ifdef DEBUG
		cerr << "ROOTS:GOOD:" << rt << endl;
#		endif
		again = r.reserve(n+1);
		r[n++] = rt;
		}
	xl = rt + (epsx>0.0 ? epsx : 0.001*(xh-xl0));
	} while(xl<xh && again);
 r.size(n);
 return r;
}

#endif
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/*****************************************************************************


				MOUSE.C

		This file contains mouse routines for menus.


*****************************************************************************/
	
#include <dos.h>
#include <std.h>
#include <stdlib.h>
#include <stdio.h>
#include "mouse.h"

#define MOUSEINT	51


int mousebuttons = (-1);

int mousestat()
 {
 union REGS regs, r2;

 regs.x.ax = 0;
 int86(MOUSEINT, &regs, &regs);
 r2.x.ax = 33;
 r2.x.bx = 0;
 int86(MOUSEINT, &r2, &r2);
 mousebuttons = regs.x.ax ? (int)regs.x.bx : 1;
 return regs.x.ax ? 0 : (-1);
}

BOOL mousecur(on)
 BOOL on;
{
 static BOOL last = FALSE;
 union REGS regs;
 BOOL tmp;

 if(on != last)	{
	regs.x.ax = on ? 1 : 2;
	int86(MOUSEINT, &regs, &regs);
 	}
 tmp = last;
 last = on;
 return tmp;
}

PT mousepos()
{
 union REGS regs;
 PT xy;

 regs.x.ax = 3;
 int86(MOUSEINT, &regs, &regs);
 xy.x = regs.x.cx;
 xy.y = regs.x.dx;

 return xy;
}

PT mousecpos()
{
 PT p, r;

 p = mousepos();
 r = mouseres();

 p.x /= r.x; p.y /= r.y;

 return p;
}

void mousecput(pt)
 PT pt;
{
 PT r;
 union REGS regs;

 r = mouseres();
 regs.x.ax = 4;
 regs.x.cx = pt.x*r.x + r.x/2;
 regs.x.dx = pt.y*r.y + r.y/2;
 int86(MOUSEINT, &regs, &regs);
}


static PT cursorsize = {8, 8};

PT mouseclick(enum whichbutton n)
{
 union REGS regs;
 PT xy;

 regs.x.ax = 5;
 regs.x.bx = n;
 int86(MOUSEINT, &regs, &regs);

 if(regs.x.bx == 0)	{
 	xy.x = -cursorsize.x;
	xy.y = -cursorsize.y;
	return xy;
	}

 xy.x = regs.x.cx;
 xy.y = regs.x.dx;

 return xy;
 }


PT mousecclick(enum whichbutton n)
{
 PT p, r;

 p = mouseclick(n);
 r = mouseres();

 p.x /= r.x; p.y /= r.y;

 return p;
}

void mousectype(hardware, start, stop)
 BOOL hardware;
 int start, stop;
{
 union REGS regs;

 regs.x.ax = 10;
 regs.x.bx = hardware ? 1 : 0;
 regs.x.cx = start;
 regs.x.dx = stop;
 int86(MOUSEINT, &regs, &regs);

 cursorsize.x = cursorsize.y = 8;
}

PT mouseres() { return cursorsize; }


void mousereset(mode)
 int mode;
{
 if ((mode > 6) && (mode != 0x40))	{
	 printf("Mouse does not recognize graphics mode");
	 exit(1);
	 }

 if (mode == 0x40)	{
	 cursorsize.y = 16;
	 mousergn(0, 640, 0, 400);
	 }
 else	{
	 cursorsize.y = 8;
	 mousergn(0, 640, 0, 200);
	 }
}

static struct mousergn_s region = {0, 0, 0, 0};

/* sets region xmin<=x<xmax, ymin<=y<ymax */
void mousergn(int xmin, int xmax, int ymin, int ymax)
{
 union REGS regs;

 regs.x.ax = 8;
 regs.x.cx = region.ymin = ymin;
 regs.x.dx = (region.ymax = ymax)-1;
 int86(MOUSEINT, &regs, &regs);
 regs.x.ax = 7;
 regs.x.cx = region.xmin = xmin;
 regs.x.dx = (region.xmax = xmax)-1;
 int86(MOUSEINT, &regs, &regs);
}

#ifdef c_plusplus
void mousergn(struct mousergn_s a)
{
mousergn(a.xmin, a.xmax, a.ymin, a.ymax);
}

struct mousergn_s mousergn() { return region;}
#endif

struct mousergn_s mousearea() {return region;}
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#define RESULT	TBOOL
#define TH_ADD	TBOOL3add
#define TH_ALLOC	BOOL3alloc
#define TH_FREE	TBOOL3free
#define T_ALLOC	TBOOL2alloc
#define O_ALLOC	TBOOL1alloc
#define T_FREE	TBOOL2free
#define O_FREE	TBOOL1free
#define O_SIZE	TBOOL1size
#define T_SIZE	TBOOL2size
#define O_TEST	TBOOL1test
#define T_TEST	TBOOL2test
#define O_SET	TBOOL1set
#define T_SET	TBOOL2set
#define TH_SET	TBOOL3set

#define FILENAME	"TBOOLalloc.cod"

#include "allocate.cod"
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#!/bin/sh
#
# install - install a program, script, or datafile
# This comes from X11R5 (mit/util/scripts/install.sh).
#
# Copyright 1991 by the Massachusetts Institute of Technology
#
# Permission to use, copy, modify, distribute, and sell this software and its
# documentation for any purpose is hereby granted without fee, provided that
# the above copyright notice appear in all copies and that both that
# copyright notice and this permission notice appear in supporting
# documentation, and that the name of M.I.T. not be used in advertising or
# publicity pertaining to distribution of the software without specific,
# written prior permission.  M.I.T. makes no representations about the
# suitability of this software for any purpose.  It is provided "as is"
# without express or implied warranty.
#
# Calling this script install-sh is preferred over install.sh, to prevent
# `make' implicit rules from creating a file called install from it
# when there is no Makefile.
#
# This script is compatible with the BSD install script, but was written
# from scratch.  It can only install one file at a time, a restriction
# shared with many OS's install programs.


# set DOITPROG to echo to test this script

# Don't use :- since 4.3BSD and earlier shells don't like it.
doit="${DOITPROG-}"


# put in absolute paths if you don't have them in your path; or use env. vars.

mvprog="${MVPROG-mv}"
cpprog="${CPPROG-cp}"
chmodprog="${CHMODPROG-chmod}"
chownprog="${CHOWNPROG-chown}"
chgrpprog="${CHGRPPROG-chgrp}"
stripprog="${STRIPPROG-strip}"
rmprog="${RMPROG-rm}"
mkdirprog="${MKDIRPROG-mkdir}"

transformbasename=""
transform_arg=""
instcmd="$mvprog"
chmodcmd="$chmodprog 0755"
chowncmd=""
chgrpcmd=""
stripcmd=""
rmcmd="$rmprog -f"
mvcmd="$mvprog"
src=""
dst=""
dir_arg=""

while [ x"$1" != x ]; do
    case $1 in
	-c) instcmd="$cpprog"
	    shift
	    continue;;

	-d) dir_arg=true
	    shift
	    continue;;

	-m) chmodcmd="$chmodprog $2"
	    shift
	    shift
	    continue;;

	-o) chowncmd="$chownprog $2"
	    shift
	    shift
	    continue;;

	-g) chgrpcmd="$chgrpprog $2"
	    shift
	    shift
	    continue;;

	-s) stripcmd="$stripprog"
	    shift
	    continue;;

	-t=*) transformarg=`echo $1 | sed 's/-t=//'`
	    shift
	    continue;;

	-b=*) transformbasename=`echo $1 | sed 's/-b=//'`
	    shift
	    continue;;

	*)  if [ x"$src" = x ]
	    then
		src=$1
	    else
		# this colon is to work around a 386BSD /bin/sh bug
		:
		dst=$1
	    fi
	    shift
	    continue;;
    esac
done

if [ x"$src" = x ]
then
	echo "install:	no input file specified"
	exit 1
else
	true
fi

if [ x"$dir_arg" != x ]; then
	dst=$src
	src=""
	
	if [ -d $dst ]; then
		instcmd=:
		chmodcmd=""
	else
		instcmd=mkdir
	fi
else

# Waiting for this to be detected by the "$instcmd $src $dsttmp" command
# might cause directories to be created, which would be especially bad 
# if $src (and thus $dsttmp) contains '*'.

	if [ -f $src -o -d $src ]
	then
		true
	else
		echo "install:  $src does not exist"
		exit 1
	fi
	
	if [ x"$dst" = x ]
	then
		echo "install:	no destination specified"
		exit 1
	else
		true
	fi

# If destination is a directory, append the input filename; if your system
# does not like double slashes in filenames, you may need to add some logic

	if [ -d $dst ]
	then
		dst="$dst"/`basename $src`
	else
		true
	fi
fi

## this sed command emulates the dirname command
dstdir=`echo $dst | sed -e 's,[^/]*$,,;s,/$,,;s,^$,.,'`

# Make sure that the destination directory exists.
#  this part is taken from Noah Friedman's mkinstalldirs script

# Skip lots of stat calls in the usual case.
if [ ! -d "$dstdir" ]; then
defaultIFS='	
'
IFS="${IFS-${defaultIFS}}"

oIFS="${IFS}"
# Some sh's can't handle IFS=/ for some reason.
IFS='%'
set - `echo ${dstdir} | sed -e 's@/@%@g' -e 's@^%@/@'`
IFS="${oIFS}"

pathcomp=''

while [ $# -ne 0 ] ; do
	pathcomp="${pathcomp}${1}"
	shift

	if [ ! -d "${pathcomp}" ] ;
        then
		$mkdirprog "${pathcomp}"
	else
		true
	fi

	pathcomp="${pathcomp}/"
done
fi

if [ x"$dir_arg" != x ]
then
	$doit $instcmd $dst &&

	if [ x"$chowncmd" != x ]; then $doit $chowncmd $dst; else true ; fi &&
	if [ x"$chgrpcmd" != x ]; then $doit $chgrpcmd $dst; else true ; fi &&
	if [ x"$stripcmd" != x ]; then $doit $stripcmd $dst; else true ; fi &&
	if [ x"$chmodcmd" != x ]; then $doit $chmodcmd $dst; else true ; fi
else

# If we're going to rename the final executable, determine the name now.

	if [ x"$transformarg" = x ] 
	then
		dstfile=`basename $dst`
	else
		dstfile=`basename $dst $transformbasename | 
			sed $transformarg`$transformbasename
	fi

# don't allow the sed command to completely eliminate the filename

	if [ x"$dstfile" = x ] 
	then
		dstfile=`basename $dst`
	else
		true
	fi

# Make a temp file name in the proper directory.

	dsttmp=$dstdir/#inst.$$#

# Move or copy the file name to the temp name

	$doit $instcmd $src $dsttmp &&

	trap "rm -f ${dsttmp}" 0 &&

# and set any options; do chmod last to preserve setuid bits

# If any of these fail, we abort the whole thing.  If we want to
# ignore errors from any of these, just make sure not to ignore
# errors from the above "$doit $instcmd $src $dsttmp" command.

	if [ x"$chowncmd" != x ]; then $doit $chowncmd $dsttmp; else true;fi &&
	if [ x"$chgrpcmd" != x ]; then $doit $chgrpcmd $dsttmp; else true;fi &&
	if [ x"$stripcmd" != x ]; then $doit $stripcmd $dsttmp; else true;fi &&
	if [ x"$chmodcmd" != x ]; then $doit $chmodcmd $dsttmp; else true;fi &&

# Now rename the file to the real destination.

	$doit $rmcmd -f $dstdir/$dstfile &&
	$doit $mvcmd $dsttmp $dstdir/$dstfile 

fi &&


exit 0










speechresearch/gpklib/make.Linux-gcc-4.3.inc




# This is the root of the installation directory.
# GPKlib stuff get installed into $(BASE)/lib and $(BASE)/include .
BASE=$(HOME)/local

# Program for object-code archives.  Normally 'ar' on unix.
AR=ar

# Compiler flags:
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=generic
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=native -march=native -fopenmp -fstrict-overflow -Wstrict-overflow -ftree-vectorize -fmodulo-sched -fstrict-aliasing -Wstrict-aliasing -DENABLE_OPEN_MP
CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -O3 -mtune=generic -Wstrict-overflow -Wstrict-aliasing

# Extra compiler flags for building shared libraries:
CFLAG_LIB = -fpic -shared

#Libraries used by gpklib
LIBS=-lm

# How to build a shared .so  library
LDSHARE=g++ -shared
# LDSHARE=g++ -G

# Compiler for  .c to .o
COMPILER=g++

# Linker for executables
LD = g++ $(LPATH)

# Script to install things into their final resting place
INSTALL=install -D

MYLIBD=$(BASE)/lib
INC=$(BASE)/include
INCLUDES=-I$(INC)
# CC=$(COMPILER) -D$(OS) $(INCLUDES)
CC=$(COMPILER) $(INCLUDES)
# CCLIB=$(COMPILER) -D$(OS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
CCLIB=$(COMPILER) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
LPATH=-L$(BASE)/lib










speechresearch/gpklib/Makefile.in


# Makefile.in generated automatically by automake 1.4 from Makefile.am

# Copyright (C) 1994, 1995-8, 1999 Free Software Foundation, Inc.
# This Makefile.in is free software; the Free Software Foundation
# gives unlimited permission to copy and/or distribute it,
# with or without modifications, as long as this notice is preserved.

# This program is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY, to the extent permitted by law; without
# even the implied warranty of MERCHANTABILITY or FITNESS FOR A
# PARTICULAR PURPOSE.


SHELL = @SHELL@

srcdir = @srcdir@
top_srcdir = @top_srcdir@
VPATH = @srcdir@
prefix = @prefix@
exec_prefix = @exec_prefix@

bindir = @bindir@
sbindir = @sbindir@
libexecdir = @libexecdir@
datadir = @datadir@
sysconfdir = @sysconfdir@
sharedstatedir = @sharedstatedir@
localstatedir = @localstatedir@
libdir = @libdir@
infodir = @infodir@
mandir = @mandir@
includedir = @includedir@
oldincludedir = /usr/include

DESTDIR =

pkgdatadir = $(datadir)/@PACKAGE@
pkglibdir = $(libdir)/@PACKAGE@
pkgincludedir = $(includedir)/@PACKAGE@

top_builddir = .

ACLOCAL = @ACLOCAL@
AUTOCONF = @AUTOCONF@
AUTOMAKE = @AUTOMAKE@
AUTOHEADER = @AUTOHEADER@

INSTALL = @INSTALL@
INSTALL_PROGRAM = @INSTALL_PROGRAM@ $(AM_INSTALL_PROGRAM_FLAGS)
INSTALL_DATA = @INSTALL_DATA@
INSTALL_SCRIPT = @INSTALL_SCRIPT@
transform = @program_transform_name@

NORMAL_INSTALL = :
PRE_INSTALL = :
POST_INSTALL = :
NORMAL_UNINSTALL = :
PRE_UNINSTALL = :
POST_UNINSTALL = :
AR = @AR@
CC = @CC@
CPP = @CPP@
CXX = @CXX@
RANLIB = @RANLIB@

SUBDIRS = String assert bulsto cxx expint gpk_hash image m22 menu mnewt optimize ran readwrite romberg table
mkinstalldirs = $(SHELL) $(top_srcdir)/mkinstalldirs
CONFIG_HEADER = config.h
CONFIG_CLEAN_FILES = 
DIST_COMMON =  ./stamp-h.in Makefile.am Makefile.in config.h.in \
configure configure.in install-sh


PACKAGE = @PACKAGE@
VERSION = @VERSION@

DISTFILES = $(DIST_COMMON) $(SOURCES) $(HEADERS) $(TEXINFOS) $(EXTRA_DIST)

TAR = gtar
GZIP_ENV = --best
all: all-redirect
.SUFFIXES:
$(srcdir)/Makefile.in: Makefile.am $(top_srcdir)/configure.in $(ACLOCAL_M4) 
	cd $(top_srcdir) && $(AUTOMAKE) --gnu Makefile

Makefile: $(srcdir)/Makefile.in  $(top_builddir)/config.status $(BUILT_SOURCES)
	cd $(top_builddir) \
	  && CONFIG_FILES=$@ CONFIG_HEADERS= $(SHELL) ./config.status


config.status: $(srcdir)/configure $(CONFIG_STATUS_DEPENDENCIES)
	$(SHELL) ./config.status --recheck
$(srcdir)/configure: $(srcdir)/configure.in $(ACLOCAL_M4) $(CONFIGURE_DEPENDENCIES)
	cd $(srcdir) && $(AUTOCONF)

config.h: stamp-h
	@if test ! -f $@; then \
		rm -f stamp-h; \
		$(MAKE) stamp-h; \
	else :; fi
stamp-h: $(srcdir)/config.h.in $(top_builddir)/config.status
	cd $(top_builddir) \
	  && CONFIG_FILES= CONFIG_HEADERS=config.h \
	     $(SHELL) ./config.status
	@echo timestamp > stamp-h 2> /dev/null
$(srcdir)/config.h.in: $(srcdir)/stamp-h.in
	@if test ! -f $@; then \
		rm -f $(srcdir)/stamp-h.in; \
		$(MAKE) $(srcdir)/stamp-h.in; \
	else :; fi
$(srcdir)/stamp-h.in: $(top_srcdir)/configure.in $(ACLOCAL_M4) 
	cd $(top_srcdir) && $(AUTOHEADER)
	@echo timestamp > $(srcdir)/stamp-h.in 2> /dev/null

mostlyclean-hdr:

clean-hdr:

distclean-hdr:
	-rm -f config.h

maintainer-clean-hdr:

# This directory's subdirectories are mostly independent; you can cd
# into them and run `make' without going through this Makefile.
# To change the values of `make' variables: instead of editing Makefiles,
# (1) if the variable is set in `config.status', edit `config.status'
#     (which will cause the Makefiles to be regenerated when you run `make');
# (2) otherwise, pass the desired values on the `make' command line.

@SET_MAKE@

all-recursive install-data-recursive install-exec-recursive \
installdirs-recursive install-recursive uninstall-recursive  \
check-recursive installcheck-recursive info-recursive dvi-recursive:
	@set fnord $(MAKEFLAGS); amf=$$2; \
	dot_seen=no; \
	target=`echo $@ | sed s/-recursive//`; \
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  echo "Making $$target in $$subdir"; \
	  if test "$$subdir" = "."; then \
	    dot_seen=yes; \
	    local_target="$$target-am"; \
	  else \
	    local_target="$$target"; \
	  fi; \
	  (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) $$local_target) \
	   || case "$$amf" in *=*) exit 1;; *k*) fail=yes;; *) exit 1;; esac; \
	done; \
	if test "$$dot_seen" = "no"; then \
	  $(MAKE) $(AM_MAKEFLAGS) "$$target-am" || exit 1; \
	fi; test -z "$$fail"

mostlyclean-recursive clean-recursive distclean-recursive \
maintainer-clean-recursive:
	@set fnord $(MAKEFLAGS); amf=$$2; \
	dot_seen=no; \
	rev=''; list='$(SUBDIRS)'; for subdir in $$list; do \
	  rev="$$subdir $$rev"; \
	  test "$$subdir" = "." && dot_seen=yes; \
	done; \
	test "$$dot_seen" = "no" && rev=". $$rev"; \
	target=`echo $@ | sed s/-recursive//`; \
	for subdir in $$rev; do \
	  echo "Making $$target in $$subdir"; \
	  if test "$$subdir" = "."; then \
	    local_target="$$target-am"; \
	  else \
	    local_target="$$target"; \
	  fi; \
	  (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) $$local_target) \
	   || case "$$amf" in *=*) exit 1;; *k*) fail=yes;; *) exit 1;; esac; \
	done && test -z "$$fail"
tags-recursive:
	list='$(SUBDIRS)'; for subdir in $$list; do \
	  test "$$subdir" = . || (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) tags); \
	done

tags: TAGS

ID: $(HEADERS) $(SOURCES) $(LISP)
	list='$(SOURCES) $(HEADERS)'; \
	unique=`for i in $$list; do echo $$i; done | \
	  awk '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	here=`pwd` && cd $(srcdir) \
	  && mkid -f$$here/ID $$unique $(LISP)

TAGS: tags-recursive $(HEADERS) $(SOURCES) config.h.in $(TAGS_DEPENDENCIES) $(LISP)
	tags=; \
	here=`pwd`; \
	list='$(SUBDIRS)'; for subdir in $$list; do \
   if test "$$subdir" = .; then :; else \
	    test -f $$subdir/TAGS && tags="$$tags -i $$here/$$subdir/TAGS"; \
   fi; \
	done; \
	list='$(SOURCES) $(HEADERS)'; \
	unique=`for i in $$list; do echo $$i; done | \
	  awk '    { files[$$0] = 1; } \
	       END { for (i in files) print i; }'`; \
	test -z "$(ETAGS_ARGS)config.h.in$$unique$(LISP)$$tags" \
	  || (cd $(srcdir) && etags $(ETAGS_ARGS) $$tags config.h.in $$unique $(LISP) -o $$here/TAGS)

mostlyclean-tags:

clean-tags:

distclean-tags:
	-rm -f TAGS ID

maintainer-clean-tags:

distdir = $(PACKAGE)-$(VERSION)
top_distdir = $(distdir)

# This target untars the dist file and tries a VPATH configuration.  Then
# it guarantees that the distribution is self-contained by making another
# tarfile.
distcheck: dist
	-rm -rf $(distdir)
	GZIP=$(GZIP_ENV) $(TAR) zxf $(distdir).tar.gz
	mkdir $(distdir)/=build
	mkdir $(distdir)/=inst
	dc_install_base=`cd $(distdir)/=inst && pwd`; \
	cd $(distdir)/=build \
	  && ../configure --srcdir=.. --prefix=$$dc_install_base \
	  && $(MAKE) $(AM_MAKEFLAGS) \
	  && $(MAKE) $(AM_MAKEFLAGS) dvi \
	  && $(MAKE) $(AM_MAKEFLAGS) check \
	  && $(MAKE) $(AM_MAKEFLAGS) install \
	  && $(MAKE) $(AM_MAKEFLAGS) installcheck \
	  && $(MAKE) $(AM_MAKEFLAGS) dist
	-rm -rf $(distdir)
	@banner="$(distdir).tar.gz is ready for distribution"; \
	dashes=`echo "$$banner" | sed s/./=/g`; \
	echo "$$dashes"; \
	echo "$$banner"; \
	echo "$$dashes"
dist: distdir
	-chmod -R a+r $(distdir)
	GZIP=$(GZIP_ENV) $(TAR) chozf $(distdir).tar.gz $(distdir)
	-rm -rf $(distdir)
dist-all: distdir
	-chmod -R a+r $(distdir)
	GZIP=$(GZIP_ENV) $(TAR) chozf $(distdir).tar.gz $(distdir)
	-rm -rf $(distdir)
distdir: $(DISTFILES)
	-rm -rf $(distdir)
	mkdir $(distdir)
	-chmod 777 $(distdir)
	here=`cd $(top_builddir) && pwd`; \
	top_distdir=`cd $(distdir) && pwd`; \
	distdir=`cd $(distdir) && pwd`; \
	cd $(top_srcdir) \
	  && $(AUTOMAKE) --include-deps --build-dir=$$here --srcdir-name=$(top_srcdir) --output-dir=$$top_distdir --gnu Makefile
	@for file in $(DISTFILES); do \
	  d=$(srcdir); \
	  if test -d $$d/$$file; then \
	    cp -pr $$/$$file $(distdir)/$$file; \
	  else \
	    test -f $(distdir)/$$file \
	    || ln $$d/$$file $(distdir)/$$file 2> /dev/null \
	    || cp -p $$d/$$file $(distdir)/$$file || :; \
	  fi; \
	done
	for subdir in $(SUBDIRS); do \
	  if test "$$subdir" = .; then :; else \
	    test -d $(distdir)/$$subdir \
	    || mkdir $(distdir)/$$subdir \
	    || exit 1; \
	    chmod 777 $(distdir)/$$subdir; \
	    (cd $$subdir && $(MAKE) $(AM_MAKEFLAGS) top_distdir=../$(distdir) distdir=../$(distdir)/$$subdir distdir) \
	      || exit 1; \
	  fi; \
	done
info-am:
info: info-recursive
dvi-am:
dvi: dvi-recursive
check-am: all-am
check: check-recursive
installcheck-am:
installcheck: installcheck-recursive
all-recursive-am: config.h
	$(MAKE) $(AM_MAKEFLAGS) all-recursive

install-exec-am:
install-exec: install-exec-recursive

install-data-am:
install-data: install-data-recursive

install-am: all-am
	@$(MAKE) $(AM_MAKEFLAGS) install-exec-am install-data-am
install: install-recursive
uninstall-am:
uninstall: uninstall-recursive
all-am: Makefile config.h
all-redirect: all-recursive-am
install-strip:
	$(MAKE) $(AM_MAKEFLAGS) AM_INSTALL_PROGRAM_FLAGS=-s install
installdirs: installdirs-recursive
installdirs-am:


mostlyclean-generic:

clean-generic:

distclean-generic:
	-rm -f Makefile $(CONFIG_CLEAN_FILES)
	-rm -f config.cache config.log stamp-h stamp-h[0-9]*

maintainer-clean-generic:
mostlyclean-am:  mostlyclean-hdr mostlyclean-tags mostlyclean-generic

mostlyclean: mostlyclean-recursive

clean-am:  clean-hdr clean-tags clean-generic mostlyclean-am

clean: clean-recursive

distclean-am:  distclean-hdr distclean-tags distclean-generic clean-am

distclean: distclean-recursive
	-rm -f config.status

maintainer-clean-am:  maintainer-clean-hdr maintainer-clean-tags \
		maintainer-clean-generic distclean-am
	@echo "This command is intended for maintainers to use;"
	@echo "it deletes files that may require special tools to rebuild."

maintainer-clean: maintainer-clean-recursive
	-rm -f config.status

.PHONY: mostlyclean-hdr distclean-hdr clean-hdr maintainer-clean-hdr \
install-data-recursive uninstall-data-recursive install-exec-recursive \
uninstall-exec-recursive installdirs-recursive uninstalldirs-recursive \
all-recursive check-recursive installcheck-recursive info-recursive \
dvi-recursive mostlyclean-recursive distclean-recursive clean-recursive \
maintainer-clean-recursive tags tags-recursive mostlyclean-tags \
distclean-tags clean-tags maintainer-clean-tags distdir info-am info \
dvi-am dvi check check-am installcheck-am installcheck all-recursive-am \
install-exec-am install-exec install-data-am install-data install-am \
install uninstall-am uninstall all-redirect all-am all installdirs-am \
installdirs mostlyclean-generic distclean-generic clean-generic \
maintainer-clean-generic clean mostlyclean distclean maintainer-clean


# Tell versions [3.59,3.63) of GNU make to not export all variables.
# Otherwise a system limit (for SysV at least) may be exceeded.
.NOEXPORT:










speechresearch/gpklib/avparse.c


#include <string.h>
#include <stdlib.h>
#include <ctype.h>
#include <stdio.h>
#include <assert.h>
#include "gpklib.h"

const static unsigned AP_CHARBITS = 8;
const static unsigned AP_NCHARS = (1<<AP_CHARBITS);

static int illegal_attribute_name(C char *s)
{
 static BOOL firsttime = TRUE;
 static BOOL legal[AP_NCHARS];
 if(firsttime)	{
	unsigned i;
	static char ok[] = " !@#$%^&*()_+-=|\\~`{}[]:\"'<,>.?/";
	for(i=0; i<sizeof(ok)-1; i++)
		legal[(unsigned)(ok[i])] = TRUE;
	for(i=0; i<AP_NCHARS; i++)
		legal[i] = legal[i] || isalnum(i);
	}

 if(!s || !(isalpha(*s) || *s=='_'))
	return 1;

 C char *s0 = s;
 s++;
 for(; *s; s++)
	if(!legal[(unsigned)(*s)])
		return 1+(s-s0);
 return 0;
}



/* 
 * Comments in this form:  a=v; a=v; # comment
 * become entries in their own right, with an attribute of _COMMENT.
 * Comments in this form: a=v; a=v # comment
 * are assumed to be attached to the last attribute/value pair.
 */


proplist avparse(const char *cs)
{
 if(!cs)
	return proplist();

 if(cs && is_error_line(cs))	{
	proplist rv;
	rv.add("", cs, "ERROR message on input");
	return rv;
	}


 static int setup = FALSE;
 static char isval_char[AP_NCHARS];
 if(!setup)	{
	setup = TRUE;
	unsigned i;
	for(i=0; i<AP_NCHARS; i++)
		isval_char[i] = i==9 || i==0 || (i>=32 && i<=126);
	}

 char *s = strdup(cs);
 assert(s);
 char *s0 = s;

 proplist rv;
 int reallydone = FALSE;
 do	{
	/* Move to the beginning of the attribute... */
	while(*s && (*s==';' || isspace(*s)))
		s++;
	if(!*s)
		break;
	if(!*s || *s=='#')	{	/* Comments terminate the line... */
		s++;
		while(*s && isspace(*s))
			s++;
		if(*s)
			rv.add("_COMMENT", s, 0);
		break;
		}

	char *a_begin = s;	
	while(*s && *s!='=')	/* Zip through the attribute. */
		s++;
	if(!*s)	{
		rv.add("", "no equals sign", a_begin);
		break;
		}
	*s++ = '\0';	/* mark attribute end. */
	if(*a_begin == '\0')	{
		rv.add("", "empty attribute");
		break;
		}
	chomp_whitespace(a_begin);
	if(illegal_attribute_name(a_begin))	{
		char buf[512];
		sprintf(buf, "%s[position%d]", a_begin, illegal_attribute_name(a_begin));
		rv.add("", "illegal attribute name", buf);
		break;
		}


		/* Move to the beginning of the value.... */
	while(*s && isspace(*s))
		s++;
	char *v = s;
	char *c = NULL;
	int done = FALSE;
	int error = FALSE;
	while(*s && !done && !reallydone)	{
		switch(*s)	{
		case '#':		/* Pick up a comment. */
			*s = '\0';
			chomp_whitespace(v);		/* Remove whitespace at end of value before '#'. */
							/* This allows the attractive   "a=b # comment" form. */
			s++;
			while(*s && isspace(*s))
				s++;
			if(*s)	{
				chomp_whitespace(s);
				if(*s)
					c = s;	/* Remember the comment. */
				}
			reallydone = TRUE;
			break;
		case ';':
		case '\r':
		case '\n':
			*s = '\0';
			done = TRUE;
			break;
		default:
			if(!isval_char[(unsigned)(*s)])	{
				char buf[512];
				sprintf(buf, "Bad char in value: 0x%x", *s);
				rv.add("", buf, a_begin);
				done = TRUE;
				error = TRUE;
				}
			}
		s++;
		}
	if(error)
		break;

	char *vv = decode_av(v);
	if(vv)
		rv.add(a_begin, vv, c);
	else
		rv.add("", "Bad characters in escape sequence", v);
	free(vv);
	} while(*s && !reallydone);

 free(s0);
 return rv;
}










speechresearch/gpklib/romberg/romberg.h


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/
#ifndef ROMBERG_H
# define ROMBERG_H
# ifdef __cplusplus
extern "C"	{
# endif



struct method_fr { double h, hext; double s, ss;};

typedef double (*integrand_function)(double x, void *c, int nc);
typedef method_fr (*method_fcn)(integrand_function func,
					double a, double b,
					int n,
					void *c, int nc);


double qromo(integrand_function f, double a, double b,
			 method_fcn how, void *c, int nc, double eps, double size);
double qromox(integrand_function f, double a, double b,
			 method_fcn how, void *c, int nc,
			 double eps, double size, int Kmax,
			 BOOL rational_interpolation);




/* For exp(-x) asymptotic behavior (both limits positive): */
method_fr midexp(integrand_function func, double a, double b,
				int n, void *c, int nc);
/* For exp(-x)(?) behavior, integrated out to b=infinity (a positive): */
method_fr mid2exp(integrand_function func, double a, double b,
				int n, void *c, int nc);

method_fr midpnt(integrand_function func, double a, double b,
				int n, void *c, int nc);
method_fr trapzd(integrand_function func, double a, double b,
				int n, void *c, int nc);

/* for sqrt(x-a) singularity: */
method_fr midsqrt(integrand_function func, double a, double b,
				int n, void *c, int nc);
/* for sqrt((b-x)) singularity: */
method_fr mid2sqrt(integrand_function func, double a, double b,
				int n, void *c, int nc);
/* For 1/x^2 behavior, (a, b positive): */
method_fr mid_inv2(integrand_function func, double a, double b,
				int n, void *c, int nc);
/* For 1/x behavior, (a, b positive): */
method_fr mid_inv1(integrand_function func, double a, double b,
				int n, void *c, int nc);
/* For 1/sqrt(x) behavior, (a, b positive): */
method_fr mid_inv_half(integrand_function func, double a, double b,
				int n, void *c, int nc);
/* For proportional to x behavior, (a, b positive): */
method_fr mid_prop(integrand_function func, double a, double b,
				int n, void *c, int nc);


/* For functions which are exp(something). Uses endpoints. */
double romexp(integrand_function func, double a, double b, void *c,
			 int nc, double eps, double size);

/* For functions which are exp(something). No endpoints. */
double rom_mid_exp(integrand_function func, double a, double b, void *c,
			 int nc, double eps, double size);

#ifdef __cplusplus
 }
# include "gpklib/doublet.h"

double qromo(integrand_function f, C doublet<double>& ab,
			 method_fcn how, void *c, int nc, double eps, double size);

typedef double (*dbl_integrand_function)(double x, double y, C void *c);

/* Inner integral is over x, outer is over y */
/* for double integrals of two-parameter functions */
/*	over arbitrary areas: */
double
qromo_xy(dbl_integrand_function f,
			C doublet<double> (*inner)(double y, C doublet<double>& outer, C void *p),
			C doublet<double>& outer,
			method_fcn how, void *c, double eps_o, double size_o,
			double eps_i=0.0, double size_i=0.0, method_fcn how_i=0);
/* 	over rectangular areas: */
double
qromo_xy(dbl_integrand_function f,
			C doublet<double>& inner, C doublet<double>& outer,
			method_fcn how, void *c, double eps_o, double size_o,
			double eps_i=0.0, double size_i=0.0, method_fcn how_i=0);

/* for double integrals of the same variable */
double
qromo2(integrand_function f, C doublet<double>& outer,
			C doublet<double> (*inner)(double x, C doublet<double>& outer, C void *p),
			method_fcn how, void *c, int nc, double eps_o, double size_o,
			double eps_i=0.0, double size_i=0.0, method_fcn how_i=0);
#endif
#endif










speechresearch/gpklib/romberg/rom_mid_exp.c


#include <gpk_std.h>
#include <math.h>
#include <stdio.h>
#include <stdlib.h>
#include "romberg.h"
#include "numerics.h"
#include "gpklib/ieee754.h"
#include <assert.h>

C static double BESTACC = 1e-7;
/* C static double TF = 0.17; */
C static int MINPASS = 1;
C static int OKPASS = 3;
C static int KMAX = 7;
#define MAXPASS	15

/* romberg-like integration for functions that can be approximated
	well by exponentials of smooth things */

double rom_mid_exp(integrand_function func,
			 double a,
			 double b,
			 void *c,
			 int nc,
			 double eps,
			 double size)
{
 double *xv, *yv;
 double s[MAXPASS], h[MAXPASS];
 double ss = quiet_nan(0), dss;

 assert(func);
 if(a == b)	return 0.0;
 if(eps < BESTACC)      {
	fprintf(stderr, "Eps (error limit) is too small in qromo = %g\n", eps);
	exit(4);
	}

 assert(MAXPASS > MINPASS);
 int pass, nval;
 for(pass=0,nval=2;pass<MAXPASS;pass++,nval=(nval-1)*2+1)	{
	xv = new double[nval];
	yv = new double[nval];
	assert(xv && yv);

	/* fprintf(stderr, "nval=%d on pass %d\n", nval, pass); */

	int i;
	for(i=0;i<nval;i++)	{
		xv[i] = b*(i+0.5)/nval + a*(nval-0.5-i)/nval;
		yv[i] = (*func)(xv[i], c, nc);
		}

	/*
	for(i=0;i<nval;i++)
		fprintf(stderr, "pass=%d, i=%d, x=%g, y=%g\n", pass, i, 
						xv[i], yv[i]);
						*/

	for(i=1,s[pass]=0.0;i<nval;i++)
		s[pass] += (xv[i]-xv[i-1])
					* (yv[i]-yv[i-1])
					/ (log(yv[i]) - log(yv[i-1]));

	// End parts:
	s[pass] += ((xv[nval-2]-xv[nval-1])/(log(yv[nval-2])-log(yv[nval-1])))
					* yv[nval-1]
					* (1-pow(yv[nval-2]/yv[nval-1],
								(b-xv[nval-1])/(xv[nval-2]-xv[nval-1])));

	s[pass] += ((xv[1]-xv[0])/(log(yv[1])-log(yv[0])))
					* yv[0] * (1-pow(yv[1]/yv[0], (a-xv[0])/(xv[1]-xv[0])));

	h[pass] = 1.0/(double)(nval-1);
	/* fprintf(stderr, "h=%g, s=%g\n", h[pass], s[pass]); */
	if(pass >= MINPASS)	{
		C int nuse = pass+1<KMAX ? pass+1 : KMAX;
		assert(pass-nuse+1>=0 && pass-nuse+1<=pass);
		ss = ratint(&h[pass-nuse+1], &s[pass-nuse+1], nuse, 0.0, &dss);
		/* fprintf(stderr, "ss=%g with nuse=%d\n", ss, nuse); */
		if(fabs(dss) <= (nuse>=OKPASS ? eps : eps/10) *
										(fabs(ss)+fabs(size)))	{
			delete xv;
			delete yv;
			return ss;
			}
		}

 	delete xv;
 	delete yv;
	}

 printf("romexp: too many steps:accuracy=%g\n", dss);
 fprintf(stderr, "romexp: too many steps:accuracy=%g\n", dss);

 return ss;
}










speechresearch/gpklib/romberg/trapzd.c


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/
#include "gpk_std.h"
#include "romberg.h"

/* trapezoidal rule on a closed interval */

method_fr trapzd(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 method_fr rv;
 long tnm, j;
 int i;

 if(n == 0)     {
	C double tmp1 = (*func)(a, c, nc);
	C double tmp2 = (*func)(b, c, nc);
	rv.s = 0.5*(tmp1 + tmp2);
	rv.ss = 0.5*(tmp1*tmp1 + tmp2*tmp2);
	rv.h = rv.hext = 1.0;
	return rv;
	}
 for(tnm=1,i=0; i<n-1; i++)
	tnm *= 2;
 C double del = (b-a)/tnm;
 double ss = 0.0, s = 0.0;
 OPENMP(omp parallel for private(j) reduction(+: s,ss) schedule(dynamic, 16))
 for(j=0; j<tnm; j++)  {
	C double tmp = (*func)(a + del*(0.5+j), c, nc);
	s += tmp;
	ss += tmp*tmp;
	}
 rv.ss = ss;
 rv.s = s;
 rv.h = 1.0/(2*tnm);
 rv.hext = rv.h * rv.h;
 return rv;
}










speechresearch/gpklib/romberg/mid2sqrt.c


#include <stdio.h>
#include <assert.h>
#include <math.h>
#include "gpk_std.h"
#include "romberg.h"

struct xx_xs     {void *cc; integrand_function ff; double b;};
LOCAL double funcroot(double x, void *q, int nc);

/* for function that has a sqrt(b-x) singularity */
method_fr mid2sqrt(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_xs q;
 q.cc = c;	q.ff = func; q.b = b;
 return midsqrt(funcroot, 0, b-a, n, &q, nc);
}

LOCAL double funcroot(double x, void *q, int nc)
{
 C struct xx_xs *C qq = (C struct xx_xs *)q;
 return (*qq->ff)(qq->b-x, qq->cc, nc);
}










speechresearch/gpklib/romberg/re_test.c


#include <gpk_std.h>
#include <romberg.h>
#include <math.h>
#include <iostream.h>
#include <assert.h>
#include <stdlib.h>	/* for exit() */

LOCAL int count = 0;

LOCAL double ff(double x, void *p, int nc)
{
 count++;
 return exp(-x);
}

LOCAL double fff(double x, void *p, int nc)
{
 count++;
 return exp(-x*x);
}



int main(int, char **)
{
 cerr << "BEGIN:" << endl;

 double x01 = qromo(ff, 0.0, 10.0, midpnt, 0, 0, 0.0001, 1.0);
 cout << "x01:" << x01 << endl;
 assert(fabs(x01-(1-exp(-10.0))) < 0.01);

 double x02 = qromo(ff, 0.0, 0.1, midpnt, 0, 0, 0.0001, 0.1);
 cout << "x02:" << x02 << endl;
 assert(fabs(x02-(1-exp(-0.1))) < 0.0001);

 double x03 = qromo(fff, 0.0, 10.0, midpnt, 0, 0, 0.0001, 1.0);
 cout << "x03:" << x03 << endl;
 assert(fabs(x03-sqrt(3.1415926535)/2) < 0.01);

 double x04 = qromo(fff, 0.0, 0.1, midpnt, 0, 0, 0.0001, 0.1);
 cout << "x04:" << x04 << endl;
 assert(fabs(x04-0.09966)<0.0001);

 cout << "normal romberg takes " << count << "tries" << endl;
 count=0;

 double x11 = romexp(ff, 0.0, 10.0, 0, 0, 0.0001, 1.0);
 cout << "x11:" << x11 << endl;
 assert(fabs(x11-(1-exp(-10.0))) < 0.01);

 double x12 = romexp(ff, 0.0, 0.1, 0, 0, 0.0001, 0.1);
 cout << "x12:" << x12 << endl;
 assert(fabs(x12-(1-exp(-0.1))) < 0.0001);

 double x13 = romexp(fff, 0.0, 10.0, 0, 0, 0.0001, 1.0);
 cout << "x13:" << x13 << endl;
 assert(fabs(x13-sqrt(3.1415926535)/2) < 0.01);

 double x14 = romexp(fff, 0.0, 0.1, 0, 0, 0.0001, 0.1);
 cout << "x14:" << x14 << endl;
 assert(fabs(x14-0.09966)<0.0001);

 cout << "romexp romberg takes " << count << "tries" << endl;
 count=0;

 double x21 = rom_mid_exp(ff, 0.0, 10.0, 0, 0, 0.0001, 1.0);
 cout << "x21:" << x21 << endl;
 assert(fabs(x21-(1-exp(-10.0))) < 0.01);

 double x22 = rom_mid_exp(ff, 0.0, 0.1, 0, 0, 0.0001, 0.1);
 cout << "x22:" << x22 << endl;
 assert(fabs(x22-(1-exp(-0.1))) < 0.0001);

 double x23 = rom_mid_exp(fff, 0.0, 10.0, 0, 0, 0.0001, 1.0);
 cout << "x23:" << x23 << endl;
 assert(fabs(x23-sqrt(3.1415926535)/2) < 0.01);

 double x24 = rom_mid_exp(fff, 0.0, 0.1, 0, 0, 0.0001, 0.1);
 cout << "x24:" << x24 << endl;
 assert(fabs(x24-0.09966)<0.0001);

 cout << "rom_mid_exp romberg takes " << count << "tries" << endl;

 cout << "OK" << endl;
 exit(0);
}










speechresearch/gpklib/romberg/mid_inv1.c


#include <gpk_std.h>
#include <assert.h>
#include <math.h>
#include "romberg.h"

/* good for a function going as 1/x. */


struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr mid_inv1(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a>0.0 && b>0.0);
 q.cc = (void *)c;
 q.ff = func;
 return midpnt(funclog, log(a), log(b), n, (void *)(&q), nc);
}

LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 C double ux = exp(x);
 return (*q->ff)(ux, q->cc, nc)*ux;
}










speechresearch/gpklib/romberg/mid_inv2.c


#include <gpk_std.h>
#include <assert.h>
#include <math.h>
#include "romberg.h"

/* good for a function going as 1/x^2. */


struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr mid_inv2(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a>0.0 && b>0.0);
 q.cc = (void *)c;
 q.ff = func;
 return midpnt(funclog, -1/a, -1/b, n, (void *)(&q), nc);
}

LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 return (*q->ff)(-1/x, q->cc, nc)/(x*x);
}










speechresearch/gpklib/romberg/mid2exp.c


#include "gpk_std.h"
#include <assert.h>
#include <math.h>
#include "romberg.h"

/* good for a function going as exp(-x).   Not exp(-a*x)!!! */


struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr mid2exp(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a > 0.0);
 q.cc = (void *)c;
 q.ff = func;
 return midpnt(funclog, 0.0, exp(-a), n, (void *)(&q), nc);
}


LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 return (*q->ff)(-log(x), q->cc, nc)/x;
}










speechresearch/gpklib/romberg/mid3exp.c


#include <stdio.h>
#include <math.h>
#include <assert.h>
#include "gpk_std.h"
#include "romberg.h"

/* For functions that increase as exp(x), a>0 && b>0 */

struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr mid3exp(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a >= 0.0);
 assert(b >= 0.0);
 q.cc = (double *)c;
 q.ff = func;
 return midpnt(funclog, exp(a), exp(b), n, &q, nc);
}

LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 return (*q->ff)(log(x), q->cc, nc)/x;
}










speechresearch/gpklib/romberg/mid_prop.c


#include <gpk_std.h>
#include <assert.h>
#include <math.h>
#include "romberg.h"

/* good for a function going as x.   Not (x-a)!!! */


struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr mid_prop(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a>=0.0 && b>=0.0);
 q.cc = (void *)c;
 q.ff = func;
 return midpnt(funclog, a*a/2, b*b/2, n, (void *)(&q), nc);
}

LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 C double xu = sqrt(2*x);
 return (*q->ff)(xu, q->cc, nc)/xu;
}










speechresearch/gpklib/romberg/romexp.c


#include <gpk_std.h>
#include <math.h>
#include <stdio.h>
#include <stdlib.h>
#include "romberg.h"
#include "numerics.h"
#include "gpklib/ieee754.h"
#include <assert.h>

C static double BESTACC = 1e-7;
C static double TF = 0.17;
C static int MINPASS = 1;
C static int OKPASS = 3;
C static int KMAX = 7;
#define MAXPASS	15

/* romberg-like integration for functions that can be approximated
	well by exponentials of smooth things */

double romexp(integrand_function func,
			 double a,
			 double b,
			 void *c,
			 int nc,
			 double eps,
			 double size)
{
 double *xv[MAXPASS], *yv[MAXPASS];
 double s[MAXPASS], h[MAXPASS];
 double ss = quiet_nan(0), dss;

 assert(MAXPASS > MINPASS);
 assert(func);
 if(a == b)	return 0.0;
 if(eps < BESTACC)      {
	fprintf(stderr, "Eps (error limit) is too small in qromo = %g\n", eps);
	exit(4);
	}
 xv[0] = (double *)malloc(2*sizeof(double));
 yv[0] = (double *)malloc(2*sizeof(double));
 assert(xv[0] && yv[0]);

 xv[0][0] = a;
 yv[0][0] = (*func)(xv[0][0], c, nc);
 xv[0][1] = b;
 yv[0][1] = (*func)(xv[0][1], c, nc);
 assert(yv[0][0]>=0.0 && yv[0][1]>=0.0);

 h[0] = 1.0;
 s[0] = yv[0][1]>0&&yv[0][0]>0
		? (xv[0][1]-xv[0][0]) * (yv[0][1]-yv[0][0])
					/ (log(yv[0][1]) - log(yv[0][0]))
		: 0.0;
 

 {
 int pass, nval;
 for(pass=1,nval=3;pass<MAXPASS;pass++,nval=(nval-1)*2+1)	{
	int i;

	xv[pass] = (double *)malloc(nval*sizeof(double));
	yv[pass] = (double *)malloc(nval*sizeof(double));
	assert(xv[pass] && yv[pass]);


	for(i=0;i<nval;i+=2)	{
		xv[pass][i] = xv[pass-1][i/2];
		yv[pass][i] = yv[pass-1][i/2];
		}
	free((char *)( xv[pass-1]));
	free((char *)( yv[pass-1]));
	for(i=1;i<nval;i+=2)	{
		C double ym = yv[pass][i-1];
		C double yp = yv[pass][i+1];
		C double tweak = TF*(yp-ym)/(yp+ym);
		xv[pass][i] = (0.5+tweak)*xv[pass][i+1] +(0.5-tweak)*xv[pass][i-1];
		yv[pass][i] = (*func)(xv[pass][i], c, nc);
		assert(yv[pass][i] >= 0.0);
		}

	/*
	for(i=0;i<nval;i++)
		fprintf(stderr, "pass=%d, i=%d, x=%g, y=%g\n", pass, i, 
						xv[pass][i], yv[pass][i]);
*/

	for(i=1,s[pass]=0.0;i<nval;i++)
		s[pass] += yv[pass][i]>0&&yv[pass][i-1]>0
					? (xv[pass][i]-xv[pass][i-1]) * (yv[pass][i]-yv[pass][i-1])
						/ (log(yv[pass][i]) - log(yv[pass][i-1]))
					: 0.0;

	h[pass] = 1.0/(double)(nval-1);
	if(pass >= MINPASS)	{
		C int nuse = pass+1<KMAX ? pass+1 : KMAX;
		assert(pass-nuse+1>=0 && pass-nuse+1<=pass);
		ss = ratint(&h[pass-nuse+1], &s[pass-nuse+1], nuse, 0.0, &dss);
		if(fabs(dss) <= (nuse>=OKPASS ? eps : eps/10) *
										(fabs(ss)+fabs(size)))	{
 			free((char *)(xv[pass]));
 			free((char *)(yv[pass]));
			return ss;
			}
		}

	}

 free((char *)(xv[pass]));
 free((char *)(yv[pass]));
 }
 printf("romexp: too many steps:accuracy=%g\n", dss);
 fprintf(stderr, "romexp: too many steps:accuracy=%g\n", dss);

 return ss;
}










speechresearch/gpklib/romberg/mid_inv_half.c


#include <gpk_std.h>
#include <assert.h>
#include <math.h>
#include "romberg.h"

/* good for a function going as 1/sqrt(x). */


struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr mid_inv_half(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a>0.0 && b>0.0);
 q.cc = (void *)c;
 q.ff = func;
 return midpnt(funclog, 2*sqrt(a), 2*sqrt(b), n, (void *)(&q), nc);
}

LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 return (*q->ff)((x/2)*(x/2), q->cc, nc)*(2*x);
}










speechresearch/gpklib/romberg/qromo2.c


#include <gpk_std.h>
#include <romberg.h>
#include <assert.h>
#include <math.h>		/* for abs(double) */

C double EF = 0.5;

struct tmp	{
	void *p;
	integrand_function f;
	double eps, size;
	method_fcn how;
	C doublet *outer;
	C doublet (*inner)(double x, C doublet& outer, C void *p);
	};

LOCAL double g(double x, void *p, int nc)
{
 assert(p);
 C struct tmp *tp = (C struct tmp *)p;
 assert(tp->inner && tp->outer && tp->f);
 C doublet ab = (*tp->inner)(x, *tp->outer, tp->p);
 return qromo(tp->f, ab.x, ab.y, tp->how, tp->p, nc, tp->eps, tp->size);
}

double
qromo2(integrand_function f, C doublet& outer,
			C doublet (*inner)(double x, C doublet& outer, C void *p),
			method_fcn how, void *c, int nc, double eps_o, double size_o,
			double eps_i, double size_i, method_fcn how_i)
{
 struct tmp cc;
 assert(f && how && inner);
 cc.eps = eps_i!=0.0 ? eps_i : eps_o*EF;
 cc.size = size_i!=0.0 ? size_i : size_o/abs(outer.x-outer.y);
 cc.p = c;	cc.outer = &outer;	cc.inner = inner;
 cc.how = how_i ? how_i : how;	cc.f = f;

 return qromo(g, outer.x, outer.y, how, &cc, nc, eps_o, size_o);
}

double
qromo(integrand_function f, C doublet& ab,
			 method_fcn how, void *c, int nc, double eps, double size)
{
 return qromo(f, ab.x, ab.y, how, c, nc, eps, size);
}



struct rect_in	{
	void *p;
	dbl_integrand_function f;
	C doublet in;
	rect_in(void *_p, C doublet& _in, dbl_integrand_function _f)
			: p(_p), in(_in), f(_f) {;}
	};

LOCAL doublet
in_rect(double, double, C void *p)
{
 assert(p);
 return ((C rect_in *)p)->in;
}

LOCAL double
f_wrap(double x, double y, C void *p)
{
 assert(p);
 C rect_in *pp = (C rect_in *)p;
 assert(pp->f);
 return (*(pp->f))(x, y, pp->p);
}

double
qromo_xy(dbl_integrand_function f,
			C doublet& inner, C doublet& outer,
			method_fcn how, void *c, double eps_o, double size_o,
			double eps_i, double size_i, method_fcn how_i)
{
 rect_in b(c, inner, f);
 return qromo_xy(f_wrap, in_rect, outer, how, &b, eps_o, size_o,
					eps_i, size_i, how_i);
}

struct dtmp	{
	C void *p;
	double y;
	dbl_integrand_function f;
	};

struct ddtmp : public dtmp	{
	double eps, size;
	method_fcn how;
	C doublet *outer;
	C doublet (*inner)(double x, C doublet& outer, C void *p);
	};

LOCAL double
gg(double x, void *p, int)
{
 assert(p);
 C struct dtmp *tp = (C struct dtmp *)p;
 assert(tp->f);
 return (*(tp->f))(x, tp->y, tp->p);
}

LOCAL double
g2(double y, void *p, int)
{
 assert(p);
 struct ddtmp *ttp = (struct ddtmp *)p;
 assert(ttp->inner && ttp->outer && ttp->how);
 ttp->y = y;
 C doublet in = (*(ttp->inner))(y, *(ttp->outer), ttp->p);
 return qromo(gg, in.x, in.y, ttp->how, ttp, 0, ttp->eps, ttp->size);
}


/* for double integrals of two-parameter functions */
/*	over arbitrary areas: */
double
qromo_xy(dbl_integrand_function f,
			C doublet (*inner)(double x, C doublet& outer, C void *p),
			double outer_lo, double outer_hi,
			method_fcn how, void *c, double eps_o, double size_o,
			double eps_i, double size_i, method_fcn how_i)
{
 if(outer_lo == outer_hi)
	 return 0.0;
 struct ddtmp cc;
 cc.eps = eps_i!=0.0 ? eps_i : eps_o*EF;
 cc.size = size_i!=0.0 ? size_i : size_o/abs(outer.x-outer.y);
 cc.p = c;
 cc.outer = &outer;
 cc.inner = inner;
 cc.how = how_i ? how_i : how;
 cc.f = f;

 return qromo(g2, outer_lo, outer_hi, how, &cc, 0, eps_o, size_o);
}










speechresearch/gpklib/romberg/qromo2.cc


#include <stdcxx.hxx>
#include <romberg.h>
#include <assert.h>
#include <math.h>		/* for abs(double) */

C double EF = 0.5;

struct tmp	{
	void *p;
	integrand_function f;
	double eps, size;
	method_fcn how;
	C doublet *outer;
	C doublet (*inner)(double x, C doublet& outer, C void *p);
	};

LOCAL double g(double x, void *p, int nc)
{
 ENTER_FCN("g");
 assert(p);
 C struct tmp *tp = (C struct tmp *)p;
 assert(tp->inner && tp->outer && tp->f);
 C doublet ab = (*tp->inner)(x, *tp->outer, tp->p);
 MARK_LINE;
 return qromo(tp->f, ab.x, ab.y, tp->how, tp->p, nc, tp->eps, tp->size);
}

double
qromo2(integrand_function f, C doublet& outer,
			C doublet (*inner)(double x, C doublet& outer, C void *p),
			method_fcn how, void *c, int nc, double eps_o, double size_o,
			double eps_i, double size_i, method_fcn how_i)
{
 ENTER_FCN("qr2 (*inner)");
 struct tmp cc;
 assert(f && how && inner);
 cc.eps = eps_i!=0.0 ? eps_i : eps_o*EF;
 cc.size = size_i!=0.0 ? size_i : size_o/fabs(outer.x-outer.y);
 cc.p = c;	cc.outer = &outer;	cc.inner = inner;
 cc.how = how_i ? how_i : how;	cc.f = f;

 MARK_LINE;
 return qromo(g, outer.x, outer.y, how, &cc, nc, eps_o, size_o);
}

double
qromo(integrand_function f, C doublet& ab,
			 method_fcn how, void *c, int nc, double eps, double size)
{
 ENTER_FCN("qromo(doublet)");
 return qromo(f, ab.x, ab.y, how, c, nc, eps, size);
}



struct rect_in	{
	void *p;
	dbl_integrand_function f;
	C doublet in;
	rect_in(void *_p, C doublet& _in, dbl_integrand_function _f)
			: p(_p), in(_in), f(_f) {;}
	};

LOCAL doublet
in_rect(double, C doublet&, C void *p)
{
 ENTER_FCN("in_rect");
 assert(p);
 return ((C rect_in *)p)->in;
}

LOCAL double
f_wrap(double x, double y, void *p)
{
 ENTER_FCN("f_wrap");
 assert(p);
 C rect_in *pp = (C rect_in *)p;
 assert(pp->f);
 return (*(pp->f))(x, y, pp->p);
}

double
qromo_xy(dbl_integrand_function f,
			C doublet& inner, C doublet& outer,
			method_fcn how, void *c, double eps_o, double size_o,
			double eps_i, double size_i, method_fcn how_i)
{
 ENTER_FCN("qromo_xy(doublet)");
 rect_in b(c, inner, f);
 return qromo_xy(f_wrap, in_rect, outer, how, &b, eps_o, size_o,
					eps_i, size_i, how_i);
}

struct dtmp	{
	C void *p;
	double y;
	dbl_integrand_function f;
	};

struct ddtmp : public dtmp	{
	double eps, size;
	method_fcn how;
	C doublet *outer;
	C doublet (*inner)(double x, C doublet& outer, C void *p);
	};

LOCAL double
gg(double x, void *p, int)
{
 ENTER_FCN("GG");
 assert(p);
 C struct dtmp *tp = (C struct dtmp *)p;
 assert(tp->f);
 return (*(tp->f))(x, tp->y, tp->p);
}

LOCAL double
g2(double y, C void *p, int)
{
 ENTER_FCN("g2");
 assert(p);
 struct ddtmp *ttp = (struct ddtmp *)p;
 assert(ttp->inner && ttp->outer && ttp->how);
 ttp->y = y;
 C doublet in = (*(ttp->inner))(y, *(ttp->outer), ttp->p);
 MARK_LINE;
 return qromo(gg, in.x, in.y, ttp->how, ttp, 0, ttp->eps, ttp->size);
}


/* for double integrals of two-parameter functions */
/*	over arbitrary areas: */
double
qromo_xy(dbl_integrand_function f,
			C doublet (*inner)(double x, C doublet& outer, C void *p),
			C doublet& outer,
			method_fcn how, void *c, double eps_o, double size_o,
			double eps_i, double size_i, method_fcn how_i)
{
 ENTER_FCN("qromo_xy(*inner)");
 if(outer.x == outer.y)	return 0.0;
 struct ddtmp cc;
 MARK_LINE;
 cc.eps = eps_i!=0.0 ? eps_i : eps_o*EF;
 MARK_LINE;
 cc.size = size_i!=0.0 ? size_i : size_o/fabs(outer.x-outer.y);
 MARK_LINE;
 cc.p = c;	cc.outer = &outer;	cc.inner = inner;
 cc.how = how_i ? how_i : how;	cc.f = f;

 MARK_LINE;
 return qromo(g2, outer.x, outer.y, how, &cc, 0, eps_o, size_o);
}










speechresearch/gpklib/romberg/midsqrt.c


#include <math.h>
#include <stdio.h>
#include <assert.h>
#include "gpk_std.h"
#include "romberg.h"
#include "gpklib/ieee754.h"

struct xx_s     {void *cc; integrand_function ff; double sing;};
LOCAL double funcroot(double x, void *q, int nc);

/* for function that has a sqrt(x-a) singularity */
method_fr midsqrt(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a >= 0.0);
 assert(b > a);
 q.cc = (double *)c;
 q.ff = func;
 q.sing = a;
 return midpnt(funcroot, a>q.sing?(2./3.)*pow(a-q.sing, 1.5) : 0.0,
				(2./3.)*pow(b-q.sing, 1.5), n, &q, nc);
}

LOCAL double funcroot(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 return quiet_nan(0);	/* This function seems to give the wrong answer. */
 /* return (*q->ff)(pow(1.5*x, 2./3.)+q->sing, q->cc, nc)/pow(1.5*x, 1./3.); */
}










speechresearch/gpklib/romberg/midexp.c


#include <stdio.h>
#include <math.h>
#include <assert.h>
#include "gpk_std.h"
#include "romberg.h"

struct xx_s     {void *cc; integrand_function ff;};
LOCAL double funclog(double x, void *q, int nc);

method_fr midexp(integrand_function func, double a, double b,
				int n, void *c, int nc)
{
 struct xx_s q;

 assert(a >= 0.0);
 assert(b >= 0.0);
 q.cc = (double *)c;
 q.ff = func;
 return midpnt(funclog, exp(-b), exp(-a), n, &q, nc);
}

LOCAL double funclog(double x, void *qq, int nc)
{
 struct xx_s *q = (struct xx_s *)qq;
 return (*q->ff)(-log(x), q->cc, nc)/x;
}










speechresearch/gpklib/romberg/midpnt.c


#include "gpk_std.h"
#include "romberg.h"

/**\brief Midpoint rule on an open interval.
This is passed to qromo() to do a Romberg integration using
the midpoint rule.    
For midpnt(), the function is not evaluated at either boundary.
*/
method_fr midpnt(integrand_function func,	/** The thing to integrate. */
		double a,			/** Left boundary. */
		double b,			/** Right boundary. */
		int n,				/* Number of steps to use. */
		void *c,	/* To be passed to the integrand. */
		int nc		/* To be passed to the integrand. */
		)
{
 method_fr rv;
 long tnm, j;
 int i;

 if(n == 0)     {
	rv.s = (*func)(0.5*(a+b), c, nc);
	rv.ss = rv.s * rv.s;
	rv.h = rv.hext = 1.0;
	return rv;
	}
 for(tnm=1,i=0; i<n-1; i++)
	tnm *= 3;
 C double del = (b-a)/tnm;
 C double sixth = 1.0/6.0;
 C double fsixth = 5.0/6.0;
 double s1 = 0.0, s2 = 0.0, ss = 0.0;
 OPENMP(omp parallel for reduction(+: s1,s2,ss) schedule(dynamic, 8))
 for(j=0; j<tnm; j++)   {
	double tmp;
	tmp = (*func)(a + del*(j+sixth), c, nc);
	s1 += tmp;
	ss += tmp*tmp;
	tmp =  (*func)(a + del*(j+fsixth), c, nc);
	s2 += tmp;
	ss += tmp*tmp;
	}
 rv.s = s1 + s2;
 rv.ss = ss;
 rv.h = 1.0/(3*tnm);
 rv.hext = rv.h * rv.h;
 return rv;
}










speechresearch/gpklib/romberg/makefile


OS=__$(shell uname)
BUILD=..

include $(BUILD)/make.inc

LIB_INC=-I$(BUILD)/gpklib -I$(BUILD)
CC=$(CCLIB)

.PRECIOUS: $(BUILD)/libgpk.a

OBJS= mid2exp.o midexp.o midpnt.o mid3exp.o qromo.o mid_inv1.o mid_inv_half.o
OBJS1=trapzd.o midsqrt.o mid2sqrt.o romexp.o rom_mid_exp.o mid_inv2.o mid_prop.o
OBJS2=polint.o ratint.o

HDRS= romberg.h
HEADERS=${HDRS:%=$(INC)/gpklib/%}
LHDRS=${HDRS:%=$(BUILD)/gpklib/%}

.PHONY: all
all: $(BUILD)/libgpk.a($(OBJS) $(OBJS1) $(OBJS2)) $(LHDRS)


install: $(HEADERS)

$(INC)/gpklib/% : %
	../install-sh -c $* $(INC)/gpklib/$* -m 0444

$(BUILD)/gpklib/% : %
	../install-sh -c $* $(BUILD)/gpklib/$* -m 0444


$(OBJS) : $(LHDRS)
$(OBJS1) : $(LHDRS)
$(OBJS2) : $(LHDRS)

re_test : re_test.o all
	$(LD) -o re_test re_test.o $(BUILD)/libgpk.a -lm

test_rom : test_rom.o all
	$(LD) -o test_rom test_rom.o $(BUILD)/libgpk.a -lm

clean:
	rm -f *.o *.a *.so










speechresearch/gpklib/romberg/test_rom.c


#include <gpk_std.h>
#include <gpklib/romberg.h>
#include <math.h>
#include <iostream>
#include <stdio.h>
using namespace std;
#include <assert.h>
#include <stdlib.h>	/* for exit() */


#define D if(0)

LOCAL double f(double x, double y, void *p)
{
 assert(p);
 assert(*(double*)p==1.0 || *(double *)p==2.0);
 return 0.5*(tanh(20*x)+1)*exp(-fabs(y))**(double *)p;
}



LOCAL double f1(double x, double y, void *p)
{
 assert(x>=1.0 && x<=2.0);
 assert(y>=0.0 && y<=0.1);
 return f(x, y, p);
}


LOCAL double f2(double x, double y, void *p)
{
 assert(x>=-1.0 && x<=1.0);
 assert(y>=0.0 && y<=10.0);
 return f(x, y, p);
}

LOCAL double ff(double x, void *p, int nc)
{
 return exp(-fabs(x));
}

LOCAL double froot(double x, void *p, int nc)
{
 const double rv =  sqrt(x * (1.0-x));
 D fprintf(stderr, "froot(%g)=%g\n", x, rv);
 return rv;
}


int main(int, char **)
{
 cerr << "BEGIN:";

 double x00t = qromo(ff, 0.0, 1.0, trapzd, 0, 0, 0.0001, 1.0);
 cout << "x00t:" << x00t << ' ' << 1-exp(-1.0) << endl;
 assert(fabs(x00t-(1-exp(-1.0))) < 0.001);

 double x00 = qromo(ff, 0.0, 1.0, midpnt, 0, 0, 0.0001, 1.0);
 cout << "x00t:" << x00t << endl;
 assert(fabs(x00t-(1-exp(-1.0))) < 0.001);

 double x01t = qromo(ff, 0.0, 10.0, trapzd, 0, 0, 0.0001, 1.0);
 cout << "x01t:" << x01t << endl;
 assert(fabs(x01t-(1-exp(-10.0))) < 0.001);

 double x01 = qromo(ff, 0.0, 10.0, midpnt, 0, 0, 0.0001, 1.0);
 cout << "x01:" << x01 << endl;
 assert(fabs(x01-(1-exp(-10.0))) < 0.001);

 double x02 = qromo(ff, 0.0, 0.1, midpnt, 0, 0, 0.0001, 0.1);
 cout << "x02:" << x02 << endl;
 assert(fabs(x02-(1-exp(-0.1))) < 0.001);

 double x03t = qromo(froot, 0.0, 1.0, trapzd, 0, 0, 0.00003, 0.4);
 cout << "x03t:" << x03t << ' ' << 0.125*3.1415926535 << endl;
 assert(fabs(x03t-0.125*3.1415926535) < 0.001);

 double x03m = qromo(froot, 0.0, 1.0, midpnt, 0, 0, 0.00003, 0.4);
 cout << "x03m:" << x03m << ' ' << 0.125*3.1415926535 << endl;
 assert(fabs(x03m-0.125*3.1415926535) < 0.001);

#if 0
 double x03 = qromo(froot, 0.0, 1.0, midsqrt, 0, 0, 0.0001, 0.4);
 cout << "x03:" << x03 << ' ' << 0.125*3.1415926535 << endl;
 assert(fabs(x03-0.125*3.1415926535) < 0.001);

 double x04 = qromo(froot, 0.0, 1.0, mid2sqrt, 0, 0, 0.00001, 0.4);
 cout << "x04:" << x04 << endl;
 assert(fabs(x04-0.125*3.1415926535) < 0.0001);
#endif

 /* Now, higher precision. */

 x00 = qromo(ff, 0.0, 1.0, midpnt, 0, 0, 1e-7, 1.0);
 cout << "x00:" << x00 << endl;
 assert(fabs(x00-(1-exp(-1.0))) < 1e-6);

 x01t = qromo(ff, 0.0, 10.0, trapzd, 0, 0, 1e-7, 1.0);
 cout << "x01t:" << x01t << endl;
 assert(fabs(x01t-(1-exp(-10.0))) < 1e-6);

 x01 = qromo(ff, 0.0, 10.0, midpnt, 0, 0, 1e-7, 1.0);
 cout << "x01:" << x01 << endl;
 assert(fabs(x01-(1-exp(-10.0))) < 1e-6);

 x02 = qromo(ff, 0.0, 0.1, midpnt, 0, 0, 1e-7, 0.1);
 cout << "x02:" << x02 << endl;
 assert(fabs(x02-(1-exp(-0.1))) < 1e-6);

#if 0
 x03 = qromo(froot, 0.0, 1.0, midsqrt, 0, 0, 1e-7, 0.4);
 cout << "x03:" << x03 << endl;
 assert(fabs(x03-0.125*3.1415926535) < 1e-6);

 x04 = qromo(froot, 0.0, 1.0, mid2sqrt, 0, 0, 1e-7, 0.4);
 cout << "x04:" << x04 << endl;
 assert(fabs(x04-0.125*3.1415926535) < 1e-6);
#endif

 /* Now, even higher precision. */

 x00 = qromo(ff, 0.0, 1.0, midpnt, 0, 0, 1e-10, 1.0);
 cout << "x00:" << x00 << endl;
 assert(fabs(x00-(1-exp(-1.0))) < 1e-9);

 x01 = qromo(ff, 0.0, 10.0, midpnt, 0, 0, 1e-10, 1.0);
 cout << "x01:" << x01 << endl;
 assert(fabs(x01-(1-exp(-10.0))) < 1e-9);

 x02 = qromo(ff, 0.0, 0.1, midpnt, 0, 0, 1e-10, 0.1);
 cout << "x02:" << x02 << endl;
 assert(fabs(x02-(1-exp(-0.1))) < 1e-9);

 double x02t = qromo(ff, 0.0, 0.1, trapzd, 0, 0, 1e-10, 0.1);
 cout << "x02t:" << x02t << endl;
 assert(fabs(x02t-(1-exp(-0.1))) < 1e-9);

#if 0
 x03 = qromo(froot, 0.0, 1.0, midsqrt, 0, 0, 1e-10, 0.4);
 cout << "x03:" << x03 << endl;
 assert(fabs(x03-0.125*3.1415926535) < 1e-9);

 x04 = qromo(froot, 0.0, 1.0, mid2sqrt, 0, 0, 1e-10, 0.4);
 cout << "x04:" << x04 << endl;
 assert(fabs(x04-0.125*3.1415926535) < 1e-9);
#endif


 cout << "OK" << endl;
 return 0;
}










speechresearch/gpklib/romberg/qromo.c


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/
#include <math.h>
#include <stdio.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib/assert.h"
#include "gpklib/numerics.h"
#include "gpklib/romberg.h"
#include "gpklib/ieee754.h"
#include "gpklib/err.h"

/* Romberg integration on a closed or open interval. */

#define JMAX 15
C int KMAX  = 4;
C double BESTACC  = 1e-10;
C int MAX_ZEROSIZE  = 4;

#define D if(0)

static double max(double a, double b) {
 return a > b ? a : b;
}

static double max(double a, double b, double c) {
 return max(a, max(b, c));
}

/* Define this if you want to use routines from Numerical Recipes in C. */
#ifdef NumericalRecipes
#include "nr.h"
double ratintG(C double *xa, C double *ya, int n, double x, double *pdy)
{
 double y, dy, *dxa, *dya;
 int i;
 dxa = (double*)malloc(n*sizeof(double));
 dya = (double*)malloc(n*sizeof(double));
 assert(fxa && fya);
 for(i=0; i<n; i++) {
 	dxa[i] = xa[i];
	dya[i] = ya[i];
	}
 ratint(dxa, dya, n, x, &y, &dy);	/* From Numerical Recipes in C, 2nd Edition, Press et al. */
 free(dxa);
 free(dya);
 if(pdy)
 	*pdy = dy
 return y;
}

double polintG(C double *xa, C double *ya, int n, double x, double *pdy)
{
 double y, dy, *dxa, *dya;
 int i;
 dxa = (double*)malloc(n*sizeof(double));
 dya = (double*)malloc(n*sizeof(double));
 assert(fxa && fya);
 for(i=0; i<n; i++) {
 	dxa[i] = xa[i];
	dya[i] = ya[i];
	}
 polint(dxa, dya, n, x, &y, &dy);	/* From Numerical Recipes in C, 2nd Edition, Press et al. */
 free(dxa);
 free(dya);
 if(pdy)
 	*pdy = dy
 return y;
}
#else
# define ratintG ratint
# define polintG polint
#endif

/**\brief Romberg integration.
	Qromo computes the integral of func over the region
	(a,b) or [a,b] (the boundaries are set by choose()).
	When it is called, func is called
	with two extra arguments, c,
	which is an arbitrary, uninterpreted pointer,
	and nc, which is an arbitrary ininterpreted integer.
	Choose selects the integration technique; it is a
	pointer to a method_fcn such as midpnt().
	Size is an estimate of the absolute value of the integral,
	used in deciding when to stop refinement.
	It is normally harmless to set this to zero,
	though it might result in extra CPU time if the integral
	contains cancelling positive and negative parts.
	Eps specifies the desired fractional accuracy of the integration,
	typically in the range 0 to 1.
	More precisely, the routine stops refining the value of the
	integral when the estimated error < (size+fabs(value))*eps.
	Note that there is no guarentee that high precisions (e.g. eps<1e-6) are attainable.
	\exception Exits if eps is too small.
	\return the value of the integral, or NaN if it could not be computed.

	NOTE: the function func may be evaluated in parallel.
	If func changes c for any reason, it MUST do its own locking.
	Otherwise, read-only access to c is assumed.
*/
double qromox(integrand_function func,	/** Function to be integrated. */
			 double a,	/** Start of region. */
			 double b,	/** End of region. */
			 method_fcn choose,	/** Midpoint or other. */
			 void *c,	/* Extra info passed to integrand. */
			 int nc,	/* Extra info passed to integrand. */
			 double eps,	/* Accuracy control. */
			 double size,	/* Size estimate, to control termination. */
			 int kmax,
			 BOOL rational_interpolate
			 )
{
 double sext = quiet_nan(0);
 double s[JMAX+1], h[JMAX+1];
 int j;
 assert(kmax>0 and kmax<=JMAX);
 assert(func && choose);
 assert(finite(size));
 assert(eps > 0.0);
 if(a == b)
 	return 0.0;
 if(eps < BESTACC)      {
	fprintf(stderr, "Eps (error limit) is too small in qromo = %g\n", eps);
	exit(4);
	}
 int nzerosize = 0;
 double sum = 0.0;
 double ss = 0.0;
 double selast = quiet_nan(0), dss = quiet_nan(0);
 for(j=0; j<kmax; j++)    {
	C method_fr hs = (*choose)(func, a, b, j, c, nc);
	assert(hs.h>0.0 && hs.h <= 1.0);
	if(isnan(hs.s))
		return hs.s;
	sum += hs.s;
	ss += hs.ss;
	s[j] = sum * hs.h;
	h[j] = hs.hext;
	D fprintf(stderr, "j=%d, h[j]=%g, s[j]=%g fcn=%p\n", j, h[j], s[j], choose);
	C double sz = hypot(s[j], size/(b-a));
	if(!(sz>0.0)) {
		nzerosize += 1;
		if(nzerosize > MAX_ZEROSIZE) {
			gpk_abort("Qromo: Zero tolerance in integration", 0);
			}
	}
	C int nuse = j+1<kmax ? j+1 : kmax;
	double dss1;
	if(rational_interpolate)
		sext = ratintG(&h[j-nuse+1], &s[j-nuse+1], nuse, 0.0, j>0 ? &dss1 : (double*)0);
	else
		sext = polintG(&h[j-nuse+1], &s[j-nuse+1], nuse, 0.0, j>0 ? &dss1 : (double*)0);
	D fprintf(stderr, "\t sext=%g, nuse=%d\n", sext, nuse);
	assert(!isnan(sext));
	/* For very oscillatory functions, be more conservative and attempt higher accuracy.
	 * Oscillatory functions are detected by having a large value of sum(func**2)/sum(func)**2.
	 * */
	C double osc_fcn_fac = pow((hs.ss*hs.h)/(sz*sz) + 1.0, 0.25);
	if(j==0 || osc_fcn_fac*fabs(s[j]-s[j-1]) > 0.1*sz)	{
		selast = sext;
		continue;
		}

	C double dss2  = sext-selast;
	dss = sqrt(fabs(dss1*dss2));
	D fprintf(stderr, "\t dss=%g from %g-%g\n", dss, sext, selast);
	selast = sext;

	assert(eps*sz >= 0.0);
	if(dss <= eps * sz)
		return sext*(b-a);
	}
 // Looks like we need smaller steps.    However, it'd be dumb to continue
 // to use a uniform step size across the whole integral.  Instead, we'll break
 // up the integral into three pieces, and let each set its own step
 // size.
 C double a1 = a + (b-a)/3;
 C double b1 = b - (b-a)/3;
 // We estimate the total integral.    This helps us terminate some of these partial integrations
 // early if the become insignificantly small compared to the total.  We divide the total by ten
 // so that it is a conservative underestimate, on the grounds that we'd rather do some extra
 // work than terminate an integral early and get an inaccurate answer.  (Note that we don't
 // trust the result of the above integration, so there is some chance it is wildly inaccurate.)
 C double size_est = fabs(sext * (b-a)) / 10.0;
 C double newacc = max(eps/2, BESTACC);
 C double sum1 = qromox(func, a1, b1, choose, c, nc,
			newacc, max(size, size_est), kmax, rational_interpolate);
 C double sum2 = qromox(func, a, a1, choose, c, nc,
			newacc, max(size, size_est, fabs(sum1)),
			kmax, rational_interpolate);
 C double sum3 = qromox(func, b1, b, choose, c, nc,
			newacc, max(size, size_est, fabs(sum1 + sum2)),
			kmax, rational_interpolate);
 D fprintf(stderr, "Qromo: recursing %g-%g: %g %g %g\n", a, b, sum2, sum1, sum3);
 return sum1 + sum2 + sum3;
}



double qromo(integrand_function func,	/** Function to be integrated. */
			 double a,	/** Start of region. */
			 double b,	/** End of region. */
			 method_fcn choose,	/** Midpoint or other. */
			 void *c,	/* Extra info passed to integrand. */
			 int nc,	/* Extra info passed to integrand. */
			 double eps,	/* Accuracy control. */
			 double size	/* Size estimate, to control termination. */
			 )
{
 return qromox(func, a, b, choose, c, nc, eps, size, KMAX, FALSE);
}










speechresearch/gpklib/Doxyfile


# Doxyfile 1.7.3

# This file describes the settings to be used by the documentation system
# doxygen (www.doxygen.org) for a project.
#
# All text after a hash (#) is considered a comment and will be ignored.
# The format is:
#       TAG = value [value, ...]
# For lists items can also be appended using:
#       TAG += value [value, ...]
# Values that contain spaces should be placed between quotes (" ").

#---------------------------------------------------------------------------
# Project related configuration options
#---------------------------------------------------------------------------

# This tag specifies the encoding used for all characters in the config file
# that follow. The default is UTF-8 which is also the encoding used for all
# text before the first occurrence of this tag. Doxygen uses libiconv (or the
# iconv built into libc) for the transcoding. See
# http://www.gnu.org/software/libiconv for the list of possible encodings.

DOXYFILE_ENCODING      = UTF-8

# The PROJECT_NAME tag is a single word (or a sequence of words surrounded
# by quotes) that should identify the project.

PROJECT_NAME           = "speechresearch/gpklib"

# The PROJECT_NUMBER tag can be used to enter a project or revision number.
# This could be handy for archiving the generated documentation or
# if some version control system is used.

PROJECT_NUMBER         =

# Using the PROJECT_BRIEF tag one can provide an optional one line description for a project that appears at the top of each page and should give viewer a quick idea about the purpose of the project. Keep the description short.

PROJECT_BRIEF          =

# With the PROJECT_LOGO tag one can specify an logo or icon that is
# included in the documentation. The maximum height of the logo should not
# exceed 55 pixels and the maximum width should not exceed 200 pixels.
# Doxygen will copy the logo to the output directory.

PROJECT_LOGO           =

# The OUTPUT_DIRECTORY tag is used to specify the (relative or absolute)
# base path where the generated documentation will be put.
# If a relative path is entered, it will be relative to the location
# where doxygen was started. If left blank the current directory will be used.

OUTPUT_DIRECTORY       = /home/gpk/n/kochanski.org/gpk/code/speechresearch/gpklib

# If the CREATE_SUBDIRS tag is set to YES, then doxygen will create
# 4096 sub-directories (in 2 levels) under the output directory of each output
# format and will distribute the generated files over these directories.
# Enabling this option can be useful when feeding doxygen a huge amount of
# source files, where putting all generated files in the same directory would
# otherwise cause performance problems for the file system.

CREATE_SUBDIRS         = NO

# The OUTPUT_LANGUAGE tag is used to specify the language in which all
# documentation generated by doxygen is written. Doxygen will use this
# information to generate all constant output in the proper language.
# The default language is English, other supported languages are:
# Afrikaans, Arabic, Brazilian, Catalan, Chinese, Chinese-Traditional,
# Croatian, Czech, Danish, Dutch, Esperanto, Farsi, Finnish, French, German,
# Greek, Hungarian, Italian, Japanese, Japanese-en (Japanese with English
# messages), Korean, Korean-en, Lithuanian, Norwegian, Macedonian, Persian,
# Polish, Portuguese, Romanian, Russian, Serbian, Serbian-Cyrillic, Slovak,
# Slovene, Spanish, Swedish, Ukrainian, and Vietnamese.

OUTPUT_LANGUAGE        = English

# If the BRIEF_MEMBER_DESC tag is set to YES (the default) Doxygen will
# include brief member descriptions after the members that are listed in
# the file and class documentation (similar to JavaDoc).
# Set to NO to disable this.

BRIEF_MEMBER_DESC      = YES

# If the REPEAT_BRIEF tag is set to YES (the default) Doxygen will prepend
# the brief description of a member or function before the detailed description.
# Note: if both HIDE_UNDOC_MEMBERS and BRIEF_MEMBER_DESC are set to NO, the
# brief descriptions will be completely suppressed.

REPEAT_BRIEF           = YES

# This tag implements a quasi-intelligent brief description abbreviator
# that is used to form the text in various listings. Each string
# in this list, if found as the leading text of the brief description, will be
# stripped from the text and the result after processing the whole list, is
# used as the annotated text. Otherwise, the brief description is used as-is.
# If left blank, the following values are used ("$name" is automatically
# replaced with the name of the entity): "The $name class" "The $name widget"
# "The $name file" "is" "provides" "specifies" "contains"
# "represents" "a" "an" "the"

ABBREVIATE_BRIEF       =

# If the ALWAYS_DETAILED_SEC and REPEAT_BRIEF tags are both set to YES then
# Doxygen will generate a detailed section even if there is only a brief
# description.

ALWAYS_DETAILED_SEC    = NO

# If the INLINE_INHERITED_MEMB tag is set to YES, doxygen will show all
# inherited members of a class in the documentation of that class as if those
# members were ordinary class members. Constructors, destructors and assignment
# operators of the base classes will not be shown.

INLINE_INHERITED_MEMB  = NO

# If the FULL_PATH_NAMES tag is set to YES then Doxygen will prepend the full
# path before files name in the file list and in the header files. If set
# to NO the shortest path that makes the file name unique will be used.

FULL_PATH_NAMES        = YES

# If the FULL_PATH_NAMES tag is set to YES then the STRIP_FROM_PATH tag
# can be used to strip a user-defined part of the path. Stripping is
# only done if one of the specified strings matches the left-hand part of
# the path. The tag can be used to show relative paths in the file list.
# If left blank the directory from which doxygen is run is used as the
# path to strip.

STRIP_FROM_PATH        =

# The STRIP_FROM_INC_PATH tag can be used to strip a user-defined part of
# the path mentioned in the documentation of a class, which tells
# the reader which header file to include in order to use a class.
# If left blank only the name of the header file containing the class
# definition is used. Otherwise one should specify the include paths that
# are normally passed to the compiler using the -I flag.

STRIP_FROM_INC_PATH    =

# If the SHORT_NAMES tag is set to YES, doxygen will generate much shorter
# (but less readable) file names. This can be useful if your file system
# doesn't support long names like on DOS, Mac, or CD-ROM.

SHORT_NAMES            = NO

# If the JAVADOC_AUTOBRIEF tag is set to YES then Doxygen
# will interpret the first line (until the first dot) of a JavaDoc-style
# comment as the brief description. If set to NO, the JavaDoc
# comments will behave just like regular Qt-style comments
# (thus requiring an explicit @brief command for a brief description.)

JAVADOC_AUTOBRIEF      = NO

# If the QT_AUTOBRIEF tag is set to YES then Doxygen will
# interpret the first line (until the first dot) of a Qt-style
# comment as the brief description. If set to NO, the comments
# will behave just like regular Qt-style comments (thus requiring
# an explicit \brief command for a brief description.)

QT_AUTOBRIEF           = NO

# The MULTILINE_CPP_IS_BRIEF tag can be set to YES to make Doxygen
# treat a multi-line C++ special comment block (i.e. a block of //! or ///
# comments) as a brief description. This used to be the default behaviour.
# The new default is to treat a multi-line C++ comment block as a detailed
# description. Set this tag to YES if you prefer the old behaviour instead.

MULTILINE_CPP_IS_BRIEF = NO

# If the INHERIT_DOCS tag is set to YES (the default) then an undocumented
# member inherits the documentation from any documented member that it
# re-implements.

INHERIT_DOCS           = YES

# If the SEPARATE_MEMBER_PAGES tag is set to YES, then doxygen will produce
# a new page for each member. If set to NO, the documentation of a member will
# be part of the file/class/namespace that contains it.

SEPARATE_MEMBER_PAGES  = NO

# The TAB_SIZE tag can be used to set the number of spaces in a tab.
# Doxygen uses this value to replace tabs by spaces in code fragments.

TAB_SIZE               = 8

# This tag can be used to specify a number of aliases that acts
# as commands in the documentation. An alias has the form "name=value".
# For example adding "sideeffect=\par Side Effects:\n" will allow you to
# put the command \sideeffect (or @sideeffect) in the documentation, which
# will result in a user-defined paragraph with heading "Side Effects:".
# You can put \n's in the value part of an alias to insert newlines.

ALIASES                =

# Set the OPTIMIZE_OUTPUT_FOR_C tag to YES if your project consists of C
# sources only. Doxygen will then generate output that is more tailored for C.
# For instance, some of the names that are used will be different. The list
# of all members will be omitted, etc.

OPTIMIZE_OUTPUT_FOR_C  = NO

# Set the OPTIMIZE_OUTPUT_JAVA tag to YES if your project consists of Java
# sources only. Doxygen will then generate output that is more tailored for
# Java. For instance, namespaces will be presented as packages, qualified
# scopes will look different, etc.

OPTIMIZE_OUTPUT_JAVA   = NO

# Set the OPTIMIZE_FOR_FORTRAN tag to YES if your project consists of Fortran
# sources only. Doxygen will then generate output that is more tailored for
# Fortran.

OPTIMIZE_FOR_FORTRAN   = NO

# Set the OPTIMIZE_OUTPUT_VHDL tag to YES if your project consists of VHDL
# sources. Doxygen will then generate output that is tailored for
# VHDL.

OPTIMIZE_OUTPUT_VHDL   = NO

# Doxygen selects the parser to use depending on the extension of the files it
# parses. With this tag you can assign which parser to use for a given extension.
# Doxygen has a built-in mapping, but you can override or extend it using this
# tag. The format is ext=language, where ext is a file extension, and language
# is one of the parsers supported by doxygen: IDL, Java, Javascript, CSharp, C,
# C++, D, PHP, Objective-C, Python, Fortran, VHDL, C, C++. For instance to make
# doxygen treat .inc files as Fortran files (default is PHP), and .f files as C
# (default is Fortran), use: inc=Fortran f=C. Note that for custom extensions
# you also need to set FILE_PATTERNS otherwise the files are not read by doxygen.

EXTENSION_MAPPING      =

# If you use STL classes (i.e. std::string, std::vector, etc.) but do not want
# to include (a tag file for) the STL sources as input, then you should
# set this tag to YES in order to let doxygen match functions declarations and
# definitions whose arguments contain STL classes (e.g. func(std::string); v.s.
# func(std::string) {}). This also makes the inheritance and collaboration
# diagrams that involve STL classes more complete and accurate.

BUILTIN_STL_SUPPORT    = NO

# If you use Microsoft's C++/CLI language, you should set this option to YES to
# enable parsing support.

CPP_CLI_SUPPORT        = NO

# Set the SIP_SUPPORT tag to YES if your project consists of sip sources only.
# Doxygen will parse them like normal C++ but will assume all classes use public
# instead of private inheritance when no explicit protection keyword is present.

SIP_SUPPORT            = NO

# For Microsoft's IDL there are propget and propput attributes to indicate getter
# and setter methods for a property. Setting this option to YES (the default)
# will make doxygen replace the get and set methods by a property in the
# documentation. This will only work if the methods are indeed getting or
# setting a simple type. If this is not the case, or you want to show the
# methods anyway, you should set this option to NO.

IDL_PROPERTY_SUPPORT   = YES

# If member grouping is used in the documentation and the DISTRIBUTE_GROUP_DOC
# tag is set to YES, then doxygen will reuse the documentation of the first
# member in the group (if any) for the other members of the group. By default
# all members of a group must be documented explicitly.

DISTRIBUTE_GROUP_DOC   = NO

# Set the SUBGROUPING tag to YES (the default) to allow class member groups of
# the same type (for instance a group of public functions) to be put as a
# subgroup of that type (e.g. under the Public Functions section). Set it to
# NO to prevent subgrouping. Alternatively, this can be done per class using
# the \nosubgrouping command.

SUBGROUPING            = YES

# When TYPEDEF_HIDES_STRUCT is enabled, a typedef of a struct, union, or enum
# is documented as struct, union, or enum with the name of the typedef. So
# typedef struct TypeS {} TypeT, will appear in the documentation as a struct
# with name TypeT. When disabled the typedef will appear as a member of a file,
# namespace, or class. And the struct will be named TypeS. This can typically
# be useful for C code in case the coding convention dictates that all compound
# types are typedef'ed and only the typedef is referenced, never the tag name.

TYPEDEF_HIDES_STRUCT   = NO

# The SYMBOL_CACHE_SIZE determines the size of the internal cache use to
# determine which symbols to keep in memory and which to flush to disk.
# When the cache is full, less often used symbols will be written to disk.
# For small to medium size projects (<1000 input files) the default value is
# probably good enough. For larger projects a too small cache size can cause
# doxygen to be busy swapping symbols to and from disk most of the time
# causing a significant performance penalty.
# If the system has enough physical memory increasing the cache will improve the
# performance by keeping more symbols in memory. Note that the value works on
# a logarithmic scale so increasing the size by one will roughly double the
# memory usage. The cache size is given by this formula:
# 2^(16+SYMBOL_CACHE_SIZE). The valid range is 0..9, the default is 0,
# corresponding to a cache size of 2^16 = 65536 symbols

SYMBOL_CACHE_SIZE      = 0

#---------------------------------------------------------------------------
# Build related configuration options
#---------------------------------------------------------------------------

# If the EXTRACT_ALL tag is set to YES doxygen will assume all entities in
# documentation are documented, even if no documentation was available.
# Private class members and static file members will be hidden unless
# the EXTRACT_PRIVATE and EXTRACT_STATIC tags are set to YES

EXTRACT_ALL            = YES

# If the EXTRACT_PRIVATE tag is set to YES all private members of a class
# will be included in the documentation.

EXTRACT_PRIVATE        = NO

# If the EXTRACT_STATIC tag is set to YES all static members of a file
# will be included in the documentation.

EXTRACT_STATIC         = NO

# If the EXTRACT_LOCAL_CLASSES tag is set to YES classes (and structs)
# defined locally in source files will be included in the documentation.
# If set to NO only classes defined in header files are included.

EXTRACT_LOCAL_CLASSES  = YES

# This flag is only useful for Objective-C code. When set to YES local
# methods, which are defined in the implementation section but not in
# the interface are included in the documentation.
# If set to NO (the default) only methods in the interface are included.

EXTRACT_LOCAL_METHODS  = NO

# If this flag is set to YES, the members of anonymous namespaces will be
# extracted and appear in the documentation as a namespace called
# 'anonymous_namespace{file}', where file will be replaced with the base
# name of the file that contains the anonymous namespace. By default
# anonymous namespaces are hidden.

EXTRACT_ANON_NSPACES   = NO

# If the HIDE_UNDOC_MEMBERS tag is set to YES, Doxygen will hide all
# undocumented members of documented classes, files or namespaces.
# If set to NO (the default) these members will be included in the
# various overviews, but no documentation section is generated.
# This option has no effect if EXTRACT_ALL is enabled.

HIDE_UNDOC_MEMBERS     = NO

# If the HIDE_UNDOC_CLASSES tag is set to YES, Doxygen will hide all
# undocumented classes that are normally visible in the class hierarchy.
# If set to NO (the default) these classes will be included in the various
# overviews. This option has no effect if EXTRACT_ALL is enabled.

HIDE_UNDOC_CLASSES     = NO

# If the HIDE_FRIEND_COMPOUNDS tag is set to YES, Doxygen will hide all
# friend (class|struct|union) declarations.
# If set to NO (the default) these declarations will be included in the
# documentation.

HIDE_FRIEND_COMPOUNDS  = NO

# If the HIDE_IN_BODY_DOCS tag is set to YES, Doxygen will hide any
# documentation blocks found inside the body of a function.
# If set to NO (the default) these blocks will be appended to the
# function's detailed documentation block.

HIDE_IN_BODY_DOCS      = NO

# The INTERNAL_DOCS tag determines if documentation
# that is typed after a \internal command is included. If the tag is set
# to NO (the default) then the documentation will be excluded.
# Set it to YES to include the internal documentation.

INTERNAL_DOCS          = NO

# If the CASE_SENSE_NAMES tag is set to NO then Doxygen will only generate
# file names in lower-case letters. If set to YES upper-case letters are also
# allowed. This is useful if you have classes or files whose names only differ
# in case and if your file system supports case sensitive file names. Windows
# and Mac users are advised to set this option to NO.

CASE_SENSE_NAMES       = YES

# If the HIDE_SCOPE_NAMES tag is set to NO (the default) then Doxygen
# will show members with their full class and namespace scopes in the
# documentation. If set to YES the scope will be hidden.

HIDE_SCOPE_NAMES       = NO

# If the SHOW_INCLUDE_FILES tag is set to YES (the default) then Doxygen
# will put a list of the files that are included by a file in the documentation
# of that file.

SHOW_INCLUDE_FILES     = YES

# If the FORCE_LOCAL_INCLUDES tag is set to YES then Doxygen
# will list include files with double quotes in the documentation
# rather than with sharp brackets.

FORCE_LOCAL_INCLUDES   = NO

# If the INLINE_INFO tag is set to YES (the default) then a tag [inline]
# is inserted in the documentation for inline members.

INLINE_INFO            = YES

# If the SORT_MEMBER_DOCS tag is set to YES (the default) then doxygen
# will sort the (detailed) documentation of file and class members
# alphabetically by member name. If set to NO the members will appear in
# declaration order.

SORT_MEMBER_DOCS       = YES

# If the SORT_BRIEF_DOCS tag is set to YES then doxygen will sort the
# brief documentation of file, namespace and class members alphabetically
# by member name. If set to NO (the default) the members will appear in
# declaration order.

SORT_BRIEF_DOCS        = NO

# If the SORT_MEMBERS_CTORS_1ST tag is set to YES then doxygen
# will sort the (brief and detailed) documentation of class members so that
# constructors and destructors are listed first. If set to NO (the default)
# the constructors will appear in the respective orders defined by
# SORT_MEMBER_DOCS and SORT_BRIEF_DOCS.
# This tag will be ignored for brief docs if SORT_BRIEF_DOCS is set to NO
# and ignored for detailed docs if SORT_MEMBER_DOCS is set to NO.

SORT_MEMBERS_CTORS_1ST = NO

# If the SORT_GROUP_NAMES tag is set to YES then doxygen will sort the
# hierarchy of group names into alphabetical order. If set to NO (the default)
# the group names will appear in their defined order.

SORT_GROUP_NAMES       = NO

# If the SORT_BY_SCOPE_NAME tag is set to YES, the class list will be
# sorted by fully-qualified names, including namespaces. If set to
# NO (the default), the class list will be sorted only by class name,
# not including the namespace part.
# Note: This option is not very useful if HIDE_SCOPE_NAMES is set to YES.
# Note: This option applies only to the class list, not to the
# alphabetical list.

SORT_BY_SCOPE_NAME     = NO

# If the STRICT_PROTO_MATCHING option is enabled and doxygen fails to do proper type resolution of all parameters of a function it will reject a
# match between the prototype and the implementation of a member function even if there is only one candidate or it is obvious which candidate to choose by doing a simple string match. By disabling STRICT_PROTO_MATCHING doxygen
# will still accept a match between prototype and implementation in such cases.

STRICT_PROTO_MATCHING  = NO

# The GENERATE_TODOLIST tag can be used to enable (YES) or
# disable (NO) the todo list. This list is created by putting \todo
# commands in the documentation.

GENERATE_TODOLIST      = YES

# The GENERATE_TESTLIST tag can be used to enable (YES) or
# disable (NO) the test list. This list is created by putting \test
# commands in the documentation.

GENERATE_TESTLIST      = YES

# The GENERATE_BUGLIST tag can be used to enable (YES) or
# disable (NO) the bug list. This list is created by putting \bug
# commands in the documentation.

GENERATE_BUGLIST       = YES

# The GENERATE_DEPRECATEDLIST tag can be used to enable (YES) or
# disable (NO) the deprecated list. This list is created by putting
# \deprecated commands in the documentation.

GENERATE_DEPRECATEDLIST= YES

# The ENABLED_SECTIONS tag can be used to enable conditional
# documentation sections, marked by \if sectionname ... \endif.

ENABLED_SECTIONS       =

# The MAX_INITIALIZER_LINES tag determines the maximum number of lines
# the initial value of a variable or macro consists of for it to appear in
# the documentation. If the initializer consists of more lines than specified
# here it will be hidden. Use a value of 0 to hide initializers completely.
# The appearance of the initializer of individual variables and macros in the
# documentation can be controlled using \showinitializer or \hideinitializer
# command in the documentation regardless of this setting.

MAX_INITIALIZER_LINES  = 30

# Set the SHOW_USED_FILES tag to NO to disable the list of files generated
# at the bottom of the documentation of classes and structs. If set to YES the
# list will mention the files that were used to generate the documentation.

SHOW_USED_FILES        = YES

# If the sources in your project are distributed over multiple directories
# then setting the SHOW_DIRECTORIES tag to YES will show the directory hierarchy
# in the documentation. The default is NO.

SHOW_DIRECTORIES       = NO

# Set the SHOW_FILES tag to NO to disable the generation of the Files page.
# This will remove the Files entry from the Quick Index and from the
# Folder Tree View (if specified). The default is YES.

SHOW_FILES             = YES

# Set the SHOW_NAMESPACES tag to NO to disable the generation of the
# Namespaces page.
# This will remove the Namespaces entry from the Quick Index
# and from the Folder Tree View (if specified). The default is YES.

SHOW_NAMESPACES        = YES

# The FILE_VERSION_FILTER tag can be used to specify a program or script that
# doxygen should invoke to get the current version for each file (typically from
# the version control system). Doxygen will invoke the program by executing (via
# popen()) the command <command> <input-file>, where <command> is the value of
# the FILE_VERSION_FILTER tag, and <input-file> is the name of an input file
# provided by doxygen. Whatever the program writes to standard output
# is used as the file version. See the manual for examples.

FILE_VERSION_FILTER    =

# The LAYOUT_FILE tag can be used to specify a layout file which will be parsed
# by doxygen. The layout file controls the global structure of the generated
# output files in an output format independent way. The create the layout file
# that represents doxygen's defaults, run doxygen with the -l option.
# You can optionally specify a file name after the option, if omitted
# DoxygenLayout.xml will be used as the name of the layout file.

LAYOUT_FILE            =

#---------------------------------------------------------------------------
# configuration options related to warning and progress messages
#---------------------------------------------------------------------------

# The QUIET tag can be used to turn on/off the messages that are generated
# by doxygen. Possible values are YES and NO. If left blank NO is used.

QUIET                  = NO

# The WARNINGS tag can be used to turn on/off the warning messages that are
# generated by doxygen. Possible values are YES and NO. If left blank
# NO is used.

WARNINGS               = YES

# If WARN_IF_UNDOCUMENTED is set to YES, then doxygen will generate warnings
# for undocumented members. If EXTRACT_ALL is set to YES then this flag will
# automatically be disabled.

WARN_IF_UNDOCUMENTED   = YES

# If WARN_IF_DOC_ERROR is set to YES, doxygen will generate warnings for
# potential errors in the documentation, such as not documenting some
# parameters in a documented function, or documenting parameters that
# don't exist or using markup commands wrongly.

WARN_IF_DOC_ERROR      = YES

# The WARN_NO_PARAMDOC option can be enabled to get warnings for
# functions that are documented, but have no documentation for their parameters
# or return value. If set to NO (the default) doxygen will only warn about
# wrong or incomplete parameter documentation, but not about the absence of
# documentation.

WARN_NO_PARAMDOC       = NO

# The WARN_FORMAT tag determines the format of the warning messages that
# doxygen can produce. The string should contain the $file, $line, and $text
# tags, which will be replaced by the file and line number from which the
# warning originated and the warning text. Optionally the format may contain
# $version, which will be replaced by the version of the file (if it could
# be obtained via FILE_VERSION_FILTER)

WARN_FORMAT            = "$file:$line: $text"

# The WARN_LOGFILE tag can be used to specify a file to which warning
# and error messages should be written. If left blank the output is written
# to stderr.

WARN_LOGFILE           =

#---------------------------------------------------------------------------
# configuration options related to the input files
#---------------------------------------------------------------------------

# The INPUT tag can be used to specify the files and/or directories that contain
# documented source files. You may enter file names like "myfile.cpp" or
# directories like "/usr/src/myproject". Separate the files or directories
# with spaces.

INPUT                  =

# This tag can be used to specify the character encoding of the source files
# that doxygen parses. Internally doxygen uses the UTF-8 encoding, which is
# also the default input encoding. Doxygen uses libiconv (or the iconv built
# into libc) for the transcoding. See http://www.gnu.org/software/libiconv for
# the list of possible encodings.

INPUT_ENCODING         = UTF-8

# If the value of the INPUT tag contains directories, you can use the
# FILE_PATTERNS tag to specify one or more wildcard pattern (like *.cpp
# and *.h) to filter out the source-files in the directories. If left
# blank the following patterns are tested:
# *.c *.cc *.cxx *.cpp *.c++ *.d *.java *.ii *.ixx *.ipp *.i++ *.inl *.h *.hh
# *.hxx *.hpp *.h++ *.idl *.odl *.cs *.php *.php3 *.inc *.m *.mm *.dox *.py
# *.f90 *.f *.for *.vhd *.vhdl

FILE_PATTERNS          =

# The RECURSIVE tag can be used to turn specify whether or not subdirectories
# should be searched for input files as well. Possible values are YES and NO.
# If left blank NO is used.

RECURSIVE              = NO

# The EXCLUDE tag can be used to specify files and/or directories that should
# excluded from the INPUT source files. This way you can easily exclude a
# subdirectory from a directory tree whose root is specified with the INPUT tag.

EXCLUDE                =

# The EXCLUDE_SYMLINKS tag can be used select whether or not files or
# directories that are symbolic links (a Unix file system feature) are excluded
# from the input.

EXCLUDE_SYMLINKS       = NO

# If the value of the INPUT tag contains directories, you can use the
# EXCLUDE_PATTERNS tag to specify one or more wildcard patterns to exclude
# certain files from those directories. Note that the wildcards are matched
# against the file with absolute path, so to exclude all test directories
# for example use the pattern */test/*

EXCLUDE_PATTERNS       =

# The EXCLUDE_SYMBOLS tag can be used to specify one or more symbol names
# (namespaces, classes, functions, etc.) that should be excluded from the
# output. The symbol name can be a fully qualified name, a word, or if the
# wildcard * is used, a substring. Examples: ANamespace, AClass,
# AClass::ANamespace, ANamespace::*Test

EXCLUDE_SYMBOLS        =

# The EXAMPLE_PATH tag can be used to specify one or more files or
# directories that contain example code fragments that are included (see
# the \include command).

EXAMPLE_PATH           =

# If the value of the EXAMPLE_PATH tag contains directories, you can use the
# EXAMPLE_PATTERNS tag to specify one or more wildcard pattern (like *.cpp
# and *.h) to filter out the source-files in the directories. If left
# blank all files are included.

EXAMPLE_PATTERNS       =

# If the EXAMPLE_RECURSIVE tag is set to YES then subdirectories will be
# searched for input files to be used with the \include or \dontinclude
# commands irrespective of the value of the RECURSIVE tag.
# Possible values are YES and NO. If left blank NO is used.

EXAMPLE_RECURSIVE      = NO

# The IMAGE_PATH tag can be used to specify one or more files or
# directories that contain image that are included in the documentation (see
# the \image command).

IMAGE_PATH             =

# The INPUT_FILTER tag can be used to specify a program that doxygen should
# invoke to filter for each input file. Doxygen will invoke the filter program
# by executing (via popen()) the command <filter> <input-file>, where <filter>
# is the value of the INPUT_FILTER tag, and <input-file> is the name of an
# input file. Doxygen will then use the output that the filter program writes
# to standard output.
# If FILTER_PATTERNS is specified, this tag will be
# ignored.

INPUT_FILTER           =

# The FILTER_PATTERNS tag can be used to specify filters on a per file pattern
# basis.
# Doxygen will compare the file name with each pattern and apply the
# filter if there is a match.
# The filters are a list of the form:
# pattern=filter (like *.cpp=my_cpp_filter). See INPUT_FILTER for further
# info on how filters are used. If FILTER_PATTERNS is empty or if
# non of the patterns match the file name, INPUT_FILTER is applied.

FILTER_PATTERNS        =

# If the FILTER_SOURCE_FILES tag is set to YES, the input filter (if set using
# INPUT_FILTER) will be used to filter the input files when producing source
# files to browse (i.e. when SOURCE_BROWSER is set to YES).

FILTER_SOURCE_FILES    = NO

# The FILTER_SOURCE_PATTERNS tag can be used to specify source filters per file
# pattern. A pattern will override the setting for FILTER_PATTERN (if any)
# and it is also possible to disable source filtering for a specific pattern
# using *.ext= (so without naming a filter). This option only has effect when
# FILTER_SOURCE_FILES is enabled.

FILTER_SOURCE_PATTERNS =

#---------------------------------------------------------------------------
# configuration options related to source browsing
#---------------------------------------------------------------------------

# If the SOURCE_BROWSER tag is set to YES then a list of source files will
# be generated. Documented entities will be cross-referenced with these sources.
# Note: To get rid of all source code in the generated output, make sure also
# VERBATIM_HEADERS is set to NO.

SOURCE_BROWSER         = NO

# Setting the INLINE_SOURCES tag to YES will include the body
# of functions and classes directly in the documentation.

INLINE_SOURCES         = NO

# Setting the STRIP_CODE_COMMENTS tag to YES (the default) will instruct
# doxygen to hide any special comment blocks from generated source code
# fragments. Normal C and C++ comments will always remain visible.

STRIP_CODE_COMMENTS    = YES

# If the REFERENCED_BY_RELATION tag is set to YES
# then for each documented function all documented
# functions referencing it will be listed.

REFERENCED_BY_RELATION = NO

# If the REFERENCES_RELATION tag is set to YES
# then for each documented function all documented entities
# called/used by that function will be listed.

REFERENCES_RELATION    = NO

# If the REFERENCES_LINK_SOURCE tag is set to YES (the default)
# and SOURCE_BROWSER tag is set to YES, then the hyperlinks from
# functions in REFERENCES_RELATION and REFERENCED_BY_RELATION lists will
# link to the source code.
# Otherwise they will link to the documentation.

REFERENCES_LINK_SOURCE = YES

# If the USE_HTAGS tag is set to YES then the references to source code
# will point to the HTML generated by the htags(1) tool instead of doxygen
# built-in source browser. The htags tool is part of GNU's global source
# tagging system (see http://www.gnu.org/software/global/global.html). You
# will need version 4.8.6 or higher.

USE_HTAGS              = NO

# If the VERBATIM_HEADERS tag is set to YES (the default) then Doxygen
# will generate a verbatim copy of the header file for each class for
# which an include is specified. Set to NO to disable this.

VERBATIM_HEADERS       = YES

#---------------------------------------------------------------------------
# configuration options related to the alphabetical class index
#---------------------------------------------------------------------------

# If the ALPHABETICAL_INDEX tag is set to YES, an alphabetical index
# of all compounds will be generated. Enable this if the project
# contains a lot of classes, structs, unions or interfaces.

ALPHABETICAL_INDEX     = YES

# If the alphabetical index is enabled (see ALPHABETICAL_INDEX) then
# the COLS_IN_ALPHA_INDEX tag can be used to specify the number of columns
# in which this list will be split (can be a number in the range [1..20])

COLS_IN_ALPHA_INDEX    = 5

# In case all classes in a project start with a common prefix, all
# classes will be put under the same header in the alphabetical index.
# The IGNORE_PREFIX tag can be used to specify one or more prefixes that
# should be ignored while generating the index headers.

IGNORE_PREFIX          =

#---------------------------------------------------------------------------
# configuration options related to the HTML output
#---------------------------------------------------------------------------

# If the GENERATE_HTML tag is set to YES (the default) Doxygen will
# generate HTML output.

GENERATE_HTML          = YES

# The HTML_OUTPUT tag is used to specify where the HTML docs will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be
# put in front of it. If left blank `html' will be used as the default path.

HTML_OUTPUT            = html

# The HTML_FILE_EXTENSION tag can be used to specify the file extension for
# each generated HTML page (for example: .htm,.php,.asp). If it is left blank
# doxygen will generate files with .html extension.

HTML_FILE_EXTENSION    = .html

# The HTML_HEADER tag can be used to specify a personal HTML header for
# each generated HTML page. If it is left blank doxygen will generate a
# standard header.

HTML_HEADER            =

# The HTML_FOOTER tag can be used to specify a personal HTML footer for
# each generated HTML page. If it is left blank doxygen will generate a
# standard footer.

HTML_FOOTER            =

# The HTML_STYLESHEET tag can be used to specify a user-defined cascading
# style sheet that is used by each HTML page. It can be used to
# fine-tune the look of the HTML output. If the tag is left blank doxygen
# will generate a default style sheet. Note that doxygen will try to copy
# the style sheet file to the HTML output directory, so don't put your own
# stylesheet in the HTML output directory as well, or it will be erased!

HTML_STYLESHEET        =

# The HTML_COLORSTYLE_HUE tag controls the color of the HTML output.
# Doxygen will adjust the colors in the stylesheet and background images
# according to this color. Hue is specified as an angle on a colorwheel,
# see http://en.wikipedia.org/wiki/Hue for more information.
# For instance the value 0 represents red, 60 is yellow, 120 is green,
# 180 is cyan, 240 is blue, 300 purple, and 360 is red again.
# The allowed range is 0 to 359.

HTML_COLORSTYLE_HUE    = 220

# The HTML_COLORSTYLE_SAT tag controls the purity (or saturation) of
# the colors in the HTML output. For a value of 0 the output will use
# grayscales only. A value of 255 will produce the most vivid colors.

HTML_COLORSTYLE_SAT    = 100

# The HTML_COLORSTYLE_GAMMA tag controls the gamma correction applied to
# the luminance component of the colors in the HTML output. Values below
# 100 gradually make the output lighter, whereas values above 100 make
# the output darker. The value divided by 100 is the actual gamma applied,
# so 80 represents a gamma of 0.8, The value 220 represents a gamma of 2.2,
# and 100 does not change the gamma.

HTML_COLORSTYLE_GAMMA  = 80

# If the HTML_TIMESTAMP tag is set to YES then the footer of each generated HTML
# page will contain the date and time when the page was generated. Setting
# this to NO can help when comparing the output of multiple runs.

HTML_TIMESTAMP         = YES

# If the HTML_ALIGN_MEMBERS tag is set to YES, the members of classes,
# files or namespaces will be aligned in HTML using tables. If set to
# NO a bullet list will be used.

HTML_ALIGN_MEMBERS     = YES

# If the HTML_DYNAMIC_SECTIONS tag is set to YES then the generated HTML
# documentation will contain sections that can be hidden and shown after the
# page has loaded. For this to work a browser that supports
# JavaScript and DHTML is required (for instance Mozilla 1.0+, Firefox
# Netscape 6.0+, Internet explorer 5.0+, Konqueror, or Safari).

HTML_DYNAMIC_SECTIONS  = NO

# If the GENERATE_DOCSET tag is set to YES, additional index files
# will be generated that can be used as input for Apple's Xcode 3
# integrated development environment, introduced with OSX 10.5 (Leopard).
# To create a documentation set, doxygen will generate a Makefile in the
# HTML output directory. Running make will produce the docset in that
# directory and running "make install" will install the docset in
# ~/Library/Developer/Shared/Documentation/DocSets so that Xcode will find
# it at startup.
# See http://developer.apple.com/tools/creatingdocsetswithdoxygen.html
# for more information.

GENERATE_DOCSET        = NO

# When GENERATE_DOCSET tag is set to YES, this tag determines the name of the
# feed. A documentation feed provides an umbrella under which multiple
# documentation sets from a single provider (such as a company or product suite)
# can be grouped.

DOCSET_FEEDNAME        = "Doxygen generated docs"

# When GENERATE_DOCSET tag is set to YES, this tag specifies a string that
# should uniquely identify the documentation set bundle. This should be a
# reverse domain-name style string, e.g. com.mycompany.MyDocSet. Doxygen
# will append .docset to the name.

DOCSET_BUNDLE_ID       = org.doxygen.Project

# When GENERATE_PUBLISHER_ID tag specifies a string that should uniquely identify
# the documentation publisher. This should be a reverse domain-name style
# string, e.g. com.mycompany.MyDocSet.documentation.

DOCSET_PUBLISHER_ID    = org.doxygen.Publisher

# The GENERATE_PUBLISHER_NAME tag identifies the documentation publisher.

DOCSET_PUBLISHER_NAME  = Publisher

# If the GENERATE_HTMLHELP tag is set to YES, additional index files
# will be generated that can be used as input for tools like the
# Microsoft HTML help workshop to generate a compiled HTML help file (.chm)
# of the generated HTML documentation.

GENERATE_HTMLHELP      = NO

# If the GENERATE_HTMLHELP tag is set to YES, the CHM_FILE tag can
# be used to specify the file name of the resulting .chm file. You
# can add a path in front of the file if the result should not be
# written to the html output directory.

CHM_FILE               =

# If the GENERATE_HTMLHELP tag is set to YES, the HHC_LOCATION tag can
# be used to specify the location (absolute path including file name) of
# the HTML help compiler (hhc.exe). If non-empty doxygen will try to run
# the HTML help compiler on the generated index.hhp.

HHC_LOCATION           =

# If the GENERATE_HTMLHELP tag is set to YES, the GENERATE_CHI flag
# controls if a separate .chi index file is generated (YES) or that
# it should be included in the master .chm file (NO).

GENERATE_CHI           = NO

# If the GENERATE_HTMLHELP tag is set to YES, the CHM_INDEX_ENCODING
# is used to encode HtmlHelp index (hhk), content (hhc) and project file
# content.

CHM_INDEX_ENCODING     =

# If the GENERATE_HTMLHELP tag is set to YES, the BINARY_TOC flag
# controls whether a binary table of contents is generated (YES) or a
# normal table of contents (NO) in the .chm file.

BINARY_TOC             = NO

# The TOC_EXPAND flag can be set to YES to add extra items for group members
# to the contents of the HTML help documentation and to the tree view.

TOC_EXPAND             = NO

# If the GENERATE_QHP tag is set to YES and both QHP_NAMESPACE and
# QHP_VIRTUAL_FOLDER are set, an additional index file will be generated
# that can be used as input for Qt's qhelpgenerator to generate a
# Qt Compressed Help (.qch) of the generated HTML documentation.

GENERATE_QHP           = NO

# If the QHG_LOCATION tag is specified, the QCH_FILE tag can
# be used to specify the file name of the resulting .qch file.
# The path specified is relative to the HTML output folder.

QCH_FILE               =

# The QHP_NAMESPACE tag specifies the namespace to use when generating
# Qt Help Project output. For more information please see
# http://doc.trolltech.com/qthelpproject.html#namespace

QHP_NAMESPACE          = org.doxygen.Project

# The QHP_VIRTUAL_FOLDER tag specifies the namespace to use when generating
# Qt Help Project output. For more information please see
# http://doc.trolltech.com/qthelpproject.html#virtual-folders

QHP_VIRTUAL_FOLDER     = doc

# If QHP_CUST_FILTER_NAME is set, it specifies the name of a custom filter to
# add. For more information please see
# http://doc.trolltech.com/qthelpproject.html#custom-filters

QHP_CUST_FILTER_NAME   =

# The QHP_CUST_FILT_ATTRS tag specifies the list of the attributes of the
# custom filter to add. For more information please see
# <a href="http://doc.trolltech.com/qthelpproject.html#custom-filters">
# Qt Help Project / Custom Filters</a>.

QHP_CUST_FILTER_ATTRS  =

# The QHP_SECT_FILTER_ATTRS tag specifies the list of the attributes this
# project's
# filter section matches.
# <a href="http://doc.trolltech.com/qthelpproject.html#filter-attributes">
# Qt Help Project / Filter Attributes</a>.

QHP_SECT_FILTER_ATTRS  =

# If the GENERATE_QHP tag is set to YES, the QHG_LOCATION tag can
# be used to specify the location of Qt's qhelpgenerator.
# If non-empty doxygen will try to run qhelpgenerator on the generated
# .qhp file.

QHG_LOCATION           =

# If the GENERATE_ECLIPSEHELP tag is set to YES, additional index files
#  will be generated, which together with the HTML files, form an Eclipse help
# plugin. To install this plugin and make it available under the help contents
# menu in Eclipse, the contents of the directory containing the HTML and XML
# files needs to be copied into the plugins directory of eclipse. The name of
# the directory within the plugins directory should be the same as
# the ECLIPSE_DOC_ID value. After copying Eclipse needs to be restarted before
# the help appears.

GENERATE_ECLIPSEHELP   = NO

# A unique identifier for the eclipse help plugin. When installing the plugin
# the directory name containing the HTML and XML files should also have
# this name.

ECLIPSE_DOC_ID         = org.doxygen.Project

# The DISABLE_INDEX tag can be used to turn on/off the condensed index at
# top of each HTML page. The value NO (the default) enables the index and
# the value YES disables it.

DISABLE_INDEX          = NO

# This tag can be used to set the number of enum values (range [0,1..20])
# that doxygen will group on one line in the generated HTML documentation.
# Note that a value of 0 will completely suppress the enum values from appearing in the overview section.

ENUM_VALUES_PER_LINE   = 4

# The GENERATE_TREEVIEW tag is used to specify whether a tree-like index
# structure should be generated to display hierarchical information.
# If the tag value is set to YES, a side panel will be generated
# containing a tree-like index structure (just like the one that
# is generated for HTML Help). For this to work a browser that supports
# JavaScript, DHTML, CSS and frames is required (i.e. any modern browser).
# Windows users are probably better off using the HTML help feature.

GENERATE_TREEVIEW      = NO

# By enabling USE_INLINE_TREES, doxygen will generate the Groups, Directories,
# and Class Hierarchy pages using a tree view instead of an ordered list.

USE_INLINE_TREES       = NO

# If the treeview is enabled (see GENERATE_TREEVIEW) then this tag can be
# used to set the initial width (in pixels) of the frame in which the tree
# is shown.

TREEVIEW_WIDTH         = 250

# When the EXT_LINKS_IN_WINDOW option is set to YES doxygen will open
# links to external symbols imported via tag files in a separate window.

EXT_LINKS_IN_WINDOW    = NO

# Use this tag to change the font size of Latex formulas included
# as images in the HTML documentation. The default is 10. Note that
# when you change the font size after a successful doxygen run you need
# to manually remove any form_*.png images from the HTML output directory
# to force them to be regenerated.

FORMULA_FONTSIZE       = 10

# Use the FORMULA_TRANPARENT tag to determine whether or not the images
# generated for formulas are transparent PNGs. Transparent PNGs are
# not supported properly for IE 6.0, but are supported on all modern browsers.
# Note that when changing this option you need to delete any form_*.png files
# in the HTML output before the changes have effect.

FORMULA_TRANSPARENT    = YES

# Enable the USE_MATHJAX option to render LaTeX formulas using MathJax
# (see http://www.mathjax.org) which uses client side Javascript for the
# rendering instead of using prerendered bitmaps. Use this if you do not
# have LaTeX installed or if you want to formulas look prettier in the HTML
# output. When enabled you also need to install MathJax separately and
# configure the path to it using the MATHJAX_RELPATH option.

USE_MATHJAX            = NO

# When MathJax is enabled you need to specify the location relative to the
# HTML output directory using the MATHJAX_RELPATH option. The destination
# directory should contain the MathJax.js script. For instance, if the mathjax
# directory is located at the same level as the HTML output directory, then
# MATHJAX_RELPATH should be ../mathjax. The default value points to the mathjax.org site, so you can quickly see the result without installing
# MathJax, but it is strongly recommended to install a local copy of MathJax
# before deployment.

MATHJAX_RELPATH        = http://www.mathjax.org/mathjax

# When the SEARCHENGINE tag is enabled doxygen will generate a search box
# for the HTML output. The underlying search engine uses javascript
# and DHTML and should work on any modern browser. Note that when using
# HTML help (GENERATE_HTMLHELP), Qt help (GENERATE_QHP), or docsets
# (GENERATE_DOCSET) there is already a search function so this one should
# typically be disabled. For large projects the javascript based search engine
# can be slow, then enabling SERVER_BASED_SEARCH may provide a better solution.

SEARCHENGINE           = YES

# When the SERVER_BASED_SEARCH tag is enabled the search engine will be
# implemented using a PHP enabled web server instead of at the web client
# using Javascript. Doxygen will generate the search PHP script and index
# file to put on the web server. The advantage of the server
# based approach is that it scales better to large projects and allows
# full text search. The disadvantages are that it is more difficult to setup
# and does not have live searching capabilities.

SERVER_BASED_SEARCH    = NO

#---------------------------------------------------------------------------
# configuration options related to the LaTeX output
#---------------------------------------------------------------------------

# If the GENERATE_LATEX tag is set to YES (the default) Doxygen will
# generate Latex output.

GENERATE_LATEX         = YES

# The LATEX_OUTPUT tag is used to specify where the LaTeX docs will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be
# put in front of it. If left blank `latex' will be used as the default path.

LATEX_OUTPUT           = latex

# The LATEX_CMD_NAME tag can be used to specify the LaTeX command name to be
# invoked. If left blank `latex' will be used as the default command name.
# Note that when enabling USE_PDFLATEX this option is only used for
# generating bitmaps for formulas in the HTML output, but not in the
# Makefile that is written to the output directory.

LATEX_CMD_NAME         = latex

# The MAKEINDEX_CMD_NAME tag can be used to specify the command name to
# generate index for LaTeX. If left blank `makeindex' will be used as the
# default command name.

MAKEINDEX_CMD_NAME     = makeindex

# If the COMPACT_LATEX tag is set to YES Doxygen generates more compact
# LaTeX documents. This may be useful for small projects and may help to
# save some trees in general.

COMPACT_LATEX          = NO

# The PAPER_TYPE tag can be used to set the paper type that is used
# by the printer. Possible values are: a4, letter, legal and
# executive. If left blank a4wide will be used.

PAPER_TYPE             = a4

# The EXTRA_PACKAGES tag can be to specify one or more names of LaTeX
# packages that should be included in the LaTeX output.

EXTRA_PACKAGES         =

# The LATEX_HEADER tag can be used to specify a personal LaTeX header for
# the generated latex document. The header should contain everything until
# the first chapter. If it is left blank doxygen will generate a
# standard header. Notice: only use this tag if you know what you are doing!

LATEX_HEADER           =

# If the PDF_HYPERLINKS tag is set to YES, the LaTeX that is generated
# is prepared for conversion to pdf (using ps2pdf). The pdf file will
# contain links (just like the HTML output) instead of page references
# This makes the output suitable for online browsing using a pdf viewer.

PDF_HYPERLINKS         = YES

# If the USE_PDFLATEX tag is set to YES, pdflatex will be used instead of
# plain latex in the generated Makefile. Set this option to YES to get a
# higher quality PDF documentation.

USE_PDFLATEX           = YES

# If the LATEX_BATCHMODE tag is set to YES, doxygen will add the \\batchmode.
# command to the generated LaTeX files. This will instruct LaTeX to keep
# running if errors occur, instead of asking the user for help.
# This option is also used when generating formulas in HTML.

LATEX_BATCHMODE        = NO

# If LATEX_HIDE_INDICES is set to YES then doxygen will not
# include the index chapters (such as File Index, Compound Index, etc.)
# in the output.

LATEX_HIDE_INDICES     = NO

# If LATEX_SOURCE_CODE is set to YES then doxygen will include
# source code with syntax highlighting in the LaTeX output.
# Note that which sources are shown also depends on other settings
# such as SOURCE_BROWSER.

LATEX_SOURCE_CODE      = NO

#---------------------------------------------------------------------------
# configuration options related to the RTF output
#---------------------------------------------------------------------------

# If the GENERATE_RTF tag is set to YES Doxygen will generate RTF output
# The RTF output is optimized for Word 97 and may not look very pretty with
# other RTF readers or editors.

GENERATE_RTF           = NO

# The RTF_OUTPUT tag is used to specify where the RTF docs will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be
# put in front of it. If left blank `rtf' will be used as the default path.

RTF_OUTPUT             = rtf

# If the COMPACT_RTF tag is set to YES Doxygen generates more compact
# RTF documents. This may be useful for small projects and may help to
# save some trees in general.

COMPACT_RTF            = NO

# If the RTF_HYPERLINKS tag is set to YES, the RTF that is generated
# will contain hyperlink fields. The RTF file will
# contain links (just like the HTML output) instead of page references.
# This makes the output suitable for online browsing using WORD or other
# programs which support those fields.
# Note: wordpad (write) and others do not support links.

RTF_HYPERLINKS         = NO

# Load stylesheet definitions from file. Syntax is similar to doxygen's
# config file, i.e. a series of assignments. You only have to provide
# replacements, missing definitions are set to their default value.

RTF_STYLESHEET_FILE    =

# Set optional variables used in the generation of an rtf document.
# Syntax is similar to doxygen's config file.

RTF_EXTENSIONS_FILE    =

#---------------------------------------------------------------------------
# configuration options related to the man page output
#---------------------------------------------------------------------------

# If the GENERATE_MAN tag is set to YES (the default) Doxygen will
# generate man pages

GENERATE_MAN           = NO

# The MAN_OUTPUT tag is used to specify where the man pages will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be
# put in front of it. If left blank `man' will be used as the default path.

MAN_OUTPUT             = man

# The MAN_EXTENSION tag determines the extension that is added to
# the generated man pages (default is the subroutine's section .3)

MAN_EXTENSION          = .3

# If the MAN_LINKS tag is set to YES and Doxygen generates man output,
# then it will generate one additional man file for each entity
# documented in the real man page(s). These additional files
# only source the real man page, but without them the man command
# would be unable to find the correct page. The default is NO.

MAN_LINKS              = NO

#---------------------------------------------------------------------------
# configuration options related to the XML output
#---------------------------------------------------------------------------

# If the GENERATE_XML tag is set to YES Doxygen will
# generate an XML file that captures the structure of
# the code including all documentation.

GENERATE_XML           = NO

# The XML_OUTPUT tag is used to specify where the XML pages will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be
# put in front of it. If left blank `xml' will be used as the default path.

XML_OUTPUT             = xml

# The XML_SCHEMA tag can be used to specify an XML schema,
# which can be used by a validating XML parser to check the
# syntax of the XML files.

XML_SCHEMA             =

# The XML_DTD tag can be used to specify an XML DTD,
# which can be used by a validating XML parser to check the
# syntax of the XML files.

XML_DTD                =

# If the XML_PROGRAMLISTING tag is set to YES Doxygen will
# dump the program listings (including syntax highlighting
# and cross-referencing information) to the XML output. Note that
# enabling this will significantly increase the size of the XML output.

XML_PROGRAMLISTING     = YES

#---------------------------------------------------------------------------
# configuration options for the AutoGen Definitions output
#---------------------------------------------------------------------------

# If the GENERATE_AUTOGEN_DEF tag is set to YES Doxygen will
# generate an AutoGen Definitions (see autogen.sf.net) file
# that captures the structure of the code including all
# documentation. Note that this feature is still experimental
# and incomplete at the moment.

GENERATE_AUTOGEN_DEF   = NO

#---------------------------------------------------------------------------
# configuration options related to the Perl module output
#---------------------------------------------------------------------------

# If the GENERATE_PERLMOD tag is set to YES Doxygen will
# generate a Perl module file that captures the structure of
# the code including all documentation. Note that this
# feature is still experimental and incomplete at the
# moment.

GENERATE_PERLMOD       = NO

# If the PERLMOD_LATEX tag is set to YES Doxygen will generate
# the necessary Makefile rules, Perl scripts and LaTeX code to be able
# to generate PDF and DVI output from the Perl module output.

PERLMOD_LATEX          = NO

# If the PERLMOD_PRETTY tag is set to YES the Perl module output will be
# nicely formatted so it can be parsed by a human reader.
# This is useful
# if you want to understand what is going on.
# On the other hand, if this
# tag is set to NO the size of the Perl module output will be much smaller
# and Perl will parse it just the same.

PERLMOD_PRETTY         = YES

# The names of the make variables in the generated doxyrules.make file
# are prefixed with the string contained in PERLMOD_MAKEVAR_PREFIX.
# This is useful so different doxyrules.make files included by the same
# Makefile don't overwrite each other's variables.

PERLMOD_MAKEVAR_PREFIX =

#---------------------------------------------------------------------------
# Configuration options related to the preprocessor
#---------------------------------------------------------------------------

# If the ENABLE_PREPROCESSING tag is set to YES (the default) Doxygen will
# evaluate all C-preprocessor directives found in the sources and include
# files.

ENABLE_PREPROCESSING   = YES

# If the MACRO_EXPANSION tag is set to YES Doxygen will expand all macro
# names in the source code. If set to NO (the default) only conditional
# compilation will be performed. Macro expansion can be done in a controlled
# way by setting EXPAND_ONLY_PREDEF to YES.

MACRO_EXPANSION        = NO

# If the EXPAND_ONLY_PREDEF and MACRO_EXPANSION tags are both set to YES
# then the macro expansion is limited to the macros specified with the
# PREDEFINED and EXPAND_AS_DEFINED tags.

EXPAND_ONLY_PREDEF     = NO

# If the SEARCH_INCLUDES tag is set to YES (the default) the includes files
# in the INCLUDE_PATH (see below) will be search if a #include is found.

SEARCH_INCLUDES        = YES

# The INCLUDE_PATH tag can be used to specify one or more directories that
# contain include files that are not input files but should be processed by
# the preprocessor.

INCLUDE_PATH           =

# You can use the INCLUDE_FILE_PATTERNS tag to specify one or more wildcard
# patterns (like *.h and *.hpp) to filter out the header-files in the
# directories. If left blank, the patterns specified with FILE_PATTERNS will
# be used.

INCLUDE_FILE_PATTERNS  =

# The PREDEFINED tag can be used to specify one or more macro names that
# are defined before the preprocessor is started (similar to the -D option of
# gcc). The argument of the tag is a list of macros of the form: name
# or name=definition (no spaces). If the definition and the = are
# omitted =1 is assumed. To prevent a macro definition from being
# undefined via #undef or recursively expanded use the := operator
# instead of the = operator.

PREDEFINED             =

# If the MACRO_EXPANSION and EXPAND_ONLY_PREDEF tags are set to YES then
# this tag can be used to specify a list of macro names that should be expanded.
# The macro definition that is found in the sources will be used.
# Use the PREDEFINED tag if you want to use a different macro definition that overrules the definition found in the source code.

EXPAND_AS_DEFINED      =

# If the SKIP_FUNCTION_MACROS tag is set to YES (the default) then
# doxygen's preprocessor will remove all references to function-like macros
# that are alone on a line, have an all uppercase name, and do not end with a
# semicolon, because these will confuse the parser if not removed.

SKIP_FUNCTION_MACROS   = YES

#---------------------------------------------------------------------------
# Configuration::additions related to external references
#---------------------------------------------------------------------------

# The TAGFILES option can be used to specify one or more tagfiles.
# Optionally an initial location of the external documentation
# can be added for each tagfile. The format of a tag file without
# this location is as follows:
#
# TAGFILES = file1 file2 ...
# Adding location for the tag files is done as follows:
#
# TAGFILES = file1=loc1 "file2 = loc2" ...
# where "loc1" and "loc2" can be relative or absolute paths or
# URLs. If a location is present for each tag, the installdox tool
# does not have to be run to correct the links.
# Note that each tag file must have a unique name
# (where the name does NOT include the path)
# If a tag file is not located in the directory in which doxygen
# is run, you must also specify the path to the tagfile here.

TAGFILES               =

# When a file name is specified after GENERATE_TAGFILE, doxygen will create
# a tag file that is based on the input files it reads.

GENERATE_TAGFILE       =

# If the ALLEXTERNALS tag is set to YES all external classes will be listed
# in the class index. If set to NO only the inherited external classes
# will be listed.

ALLEXTERNALS           = NO

# If the EXTERNAL_GROUPS tag is set to YES all external groups will be listed
# in the modules index. If set to NO, only the current project's groups will
# be listed.

EXTERNAL_GROUPS        = YES

# The PERL_PATH should be the absolute path and name of the perl script
# interpreter (i.e. the result of `which perl').

PERL_PATH              = /usr/bin/perl

#---------------------------------------------------------------------------
# Configuration options related to the dot tool
#---------------------------------------------------------------------------

# If the CLASS_DIAGRAMS tag is set to YES (the default) Doxygen will
# generate a inheritance diagram (in HTML, RTF and LaTeX) for classes with base
# or super classes. Setting the tag to NO turns the diagrams off. Note that
# this option also works with HAVE_DOT disabled, but it is recommended to
# install and use dot, since it yields more powerful graphs.

CLASS_DIAGRAMS         = YES

# You can define message sequence charts within doxygen comments using the \msc
# command. Doxygen will then run the mscgen tool (see
# http://www.mcternan.me.uk/mscgen/) to produce the chart and insert it in the
# documentation. The MSCGEN_PATH tag allows you to specify the directory where
# the mscgen tool resides. If left empty the tool is assumed to be found in the
# default search path.

MSCGEN_PATH            =

# If set to YES, the inheritance and collaboration graphs will hide
# inheritance and usage relations if the target is undocumented
# or is not a class.

HIDE_UNDOC_RELATIONS   = YES

# If you set the HAVE_DOT tag to YES then doxygen will assume the dot tool is
# available from the path. This tool is part of Graphviz, a graph visualization
# toolkit from AT&T and Lucent Bell Labs. The other options in this section
# have no effect if this option is set to NO (the default)

HAVE_DOT               = NO

# The DOT_NUM_THREADS specifies the number of dot invocations doxygen is
# allowed to run in parallel. When set to 0 (the default) doxygen will
# base this on the number of processors available in the system. You can set it
# explicitly to a value larger than 0 to get control over the balance
# between CPU load and processing speed.

DOT_NUM_THREADS        = 0

# By default doxygen will write a font called Helvetica to the output
# directory and reference it in all dot files that doxygen generates.
# When you want a differently looking font you can specify the font name
# using DOT_FONTNAME. You need to make sure dot is able to find the font,
# which can be done by putting it in a standard location or by setting the
# DOTFONTPATH environment variable or by setting DOT_FONTPATH to the directory
# containing the font.

DOT_FONTNAME           = Helvetica

# The DOT_FONTSIZE tag can be used to set the size of the font of dot graphs.
# The default size is 10pt.

DOT_FONTSIZE           = 10

# By default doxygen will tell dot to use the output directory to look for the
# FreeSans.ttf font (which doxygen will put there itself). If you specify a
# different font using DOT_FONTNAME you can set the path where dot
# can find it using this tag.

DOT_FONTPATH           =

# If the CLASS_GRAPH and HAVE_DOT tags are set to YES then doxygen
# will generate a graph for each documented class showing the direct and
# indirect inheritance relations. Setting this tag to YES will force the
# the CLASS_DIAGRAMS tag to NO.

CLASS_GRAPH            = YES

# If the COLLABORATION_GRAPH and HAVE_DOT tags are set to YES then doxygen
# will generate a graph for each documented class showing the direct and
# indirect implementation dependencies (inheritance, containment, and
# class references variables) of the class with other documented classes.

COLLABORATION_GRAPH    = YES

# If the GROUP_GRAPHS and HAVE_DOT tags are set to YES then doxygen
# will generate a graph for groups, showing the direct groups dependencies

GROUP_GRAPHS           = YES

# If the UML_LOOK tag is set to YES doxygen will generate inheritance and
# collaboration diagrams in a style similar to the OMG's Unified Modeling
# Language.

UML_LOOK               = NO

# If set to YES, the inheritance and collaboration graphs will show the
# relations between templates and their instances.

TEMPLATE_RELATIONS     = NO

# If the ENABLE_PREPROCESSING, SEARCH_INCLUDES, INCLUDE_GRAPH, and HAVE_DOT
# tags are set to YES then doxygen will generate a graph for each documented
# file showing the direct and indirect include dependencies of the file with
# other documented files.

INCLUDE_GRAPH          = YES

# If the ENABLE_PREPROCESSING, SEARCH_INCLUDES, INCLUDED_BY_GRAPH, and
# HAVE_DOT tags are set to YES then doxygen will generate a graph for each
# documented header file showing the documented files that directly or
# indirectly include this file.

INCLUDED_BY_GRAPH      = YES

# If the CALL_GRAPH and HAVE_DOT options are set to YES then
# doxygen will generate a call dependency graph for every global function
# or class method. Note that enabling this option will significantly increase
# the time of a run. So in most cases it will be better to enable call graphs
# for selected functions only using the \callgraph command.

CALL_GRAPH             = NO

# If the CALLER_GRAPH and HAVE_DOT tags are set to YES then
# doxygen will generate a caller dependency graph for every global function
# or class method. Note that enabling this option will significantly increase
# the time of a run. So in most cases it will be better to enable caller
# graphs for selected functions only using the \callergraph command.

CALLER_GRAPH           = NO

# If the GRAPHICAL_HIERARCHY and HAVE_DOT tags are set to YES then doxygen
# will generate a graphical hierarchy of all classes instead of a textual one.

GRAPHICAL_HIERARCHY    = YES

# If the DIRECTORY_GRAPH, SHOW_DIRECTORIES and HAVE_DOT tags are set to YES
# then doxygen will show the dependencies a directory has on other directories
# in a graphical way. The dependency relations are determined by the #include
# relations between the files in the directories.

DIRECTORY_GRAPH        = YES

# The DOT_IMAGE_FORMAT tag can be used to set the image format of the images
# generated by dot. Possible values are png, svg, gif or svg.
# If left blank png will be used.

DOT_IMAGE_FORMAT       = png

# The tag DOT_PATH can be used to specify the path where the dot tool can be
# found. If left blank, it is assumed the dot tool can be found in the path.

DOT_PATH               =

# The DOTFILE_DIRS tag can be used to specify one or more directories that
# contain dot files that are included in the documentation (see the
# \dotfile command).

DOTFILE_DIRS           =

# The MSCFILE_DIRS tag can be used to specify one or more directories that
# contain msc files that are included in the documentation (see the
# \mscfile command).

MSCFILE_DIRS           =

# The DOT_GRAPH_MAX_NODES tag can be used to set the maximum number of
# nodes that will be shown in the graph. If the number of nodes in a graph
# becomes larger than this value, doxygen will truncate the graph, which is
# visualized by representing a node as a red box. Note that doxygen if the
# number of direct children of the root node in a graph is already larger than
# DOT_GRAPH_MAX_NODES then the graph will not be shown at all. Also note
# that the size of a graph can be further restricted by MAX_DOT_GRAPH_DEPTH.

DOT_GRAPH_MAX_NODES    = 50

# The MAX_DOT_GRAPH_DEPTH tag can be used to set the maximum depth of the
# graphs generated by dot. A depth value of 3 means that only nodes reachable
# from the root by following a path via at most 3 edges will be shown. Nodes
# that lay further from the root node will be omitted. Note that setting this
# option to 1 or 2 may greatly reduce the computation time needed for large
# code bases. Also note that the size of a graph can be further restricted by
# DOT_GRAPH_MAX_NODES. Using a depth of 0 means no depth restriction.

MAX_DOT_GRAPH_DEPTH    = 0

# Set the DOT_TRANSPARENT tag to YES to generate images with a transparent
# background. This is disabled by default, because dot on Windows does not
# seem to support this out of the box. Warning: Depending on the platform used,
# enabling this option may lead to badly anti-aliased labels on the edges of
# a graph (i.e. they become hard to read).

DOT_TRANSPARENT        = NO

# Set the DOT_MULTI_TARGETS tag to YES allow dot to generate multiple output
# files in one run (i.e. multiple -o and -T options on the command line). This
# makes dot run faster, but since only newer versions of dot (>1.8.10)
# support this, this feature is disabled by default.

DOT_MULTI_TARGETS      = YES

# If the GENERATE_LEGEND tag is set to YES (the default) Doxygen will
# generate a legend page explaining the meaning of the various boxes and
# arrows in the dot generated graphs.

GENERATE_LEGEND        = YES

# If the DOT_CLEANUP tag is set to YES (the default) Doxygen will
# remove the intermediate dot files that are used to generate
# the various graphs.

DOT_CLEANUP            = YES










speechresearch/gpklib/menu/newmenu.c


/*****************************************************************************


				NEWMENU.C

		This file contains all the code for
		the menu system.


*****************************************************************************/

#include <std.h>        /* must be first inclusion */
#include <stdio.h>
#include <ctype.h>
#include <string.h>
#include <mouse.h>
#include <menu.h>
#include "stmutil.h"	/* for basic interface functions */
#include <stdlib.h>	/* for malloc  and abort*/
# include <assert.h>
#ifdef __cplusplus
# include <stdcxx.hxx>	/* for round(double) */
#else
# define round(x)	(int)((x)>0.0 ? (x) : -(x))
#endif

#define BS      256
#define BACKSPACE   '\b'
#define DELETE  127
#define LF  '\n'
#define CR '\r'
#define CTRLC (3)
#define ESC 033

#if defined(c_plusplus) || defined(__cplusplus)
#include <String.h>
# define CPP_String_def
#endif



/* Functions defined in this file: */
#if defined(__STDC__) || defined(__cplusplus)
BOOL addiq      (MENU *, void *, C char *, C BOOL *, int, BOOL, BOOL,
						enum dtype);
BOOL xadditem    (MENU *, C void *, C char *, C BOOL *, int, enum dtype);
BOOL xaddquery   (MENU *, void *, C char *, C BOOL *, int, enum dtype);
BOOL xaddstrarray(MENU *, C unsigned *, C char *, C BOOL *, C char *C*, int,
						enum dtype);
BOOL xaddstrquery(MENU *, unsigned *, C char *, C BOOL *, C char *C*, int,
						enum dtype);
void changeactive(MENU *);
LOCAL struct format_s formatcheck(C char *);
MENU *makemenu(int, int, int, int, int, int, int, int, int);
MENU *makepopup(struct item *, int);
void popup(MENU *, BOOL);
LOCAL BOOL query(struct item *, enum whichbutton, PT clickpos);
struct button_s selectbutton(MENU *);
LOCAL struct item * selecteditem(MENU *, PT);
BOOL showid(MENU *, int); 
LOCAL void showitem(struct item *, PT);
LOCAL void shownear(MENU *);
int itemcount(C MENU *menu);
struct item *finditem(MENU *menu, int id);
void refresh(MENU *m);
void menufree(MENU *menu);
LOCAL void deleteiq(struct item *);
LOCAL void limit_and_fill(char *buf, int length, char fill);
LOCAL void activate(MENU *m, BOOL active);
LOCAL int present_options(struct item *mm);
LOCAL int next_option(struct item *mm);
BOOL showvar(MENU *m, void *p);

/* basic interface functions */
int get_a_key(void);	/* get a keystroke and remove it from the buffer */
int kb_hit(void);		/* is there a keystroke in the buffer?
				MICROSOFT, but nice. <conio.h> */
void scattrib(int fore, int back, char ch, unsigned count);
	/* write count copies of a character to the screen with the specified
		foreground and background attributes */
void output_string(char *buf, int fg, int bg);
	/* writes a string with specified colors. */
void cursor_set(int row, int col);	/* sets the cursor position
			(0,0) is the upper left-hand corner */
#else
BOOL addiq       ();
BOOL xadditem    ();
BOOL xaddquery   ();
BOOL xaddstrarray();
BOOL xaddstrquery();
void changeactive();
LOCAL struct format_s formatcheck();
MENU *makemenu ();
MENU *makepopup();
void popup();
LOCAL BOOL query();
struct button_s selectbutton();
LOCAL struct item * selecteditem();
BOOL showid();
LOCAL void showitem();
LOCAL void shownear();
int itemcount();
struct item *finditem();
void refresh();
void menufree();
LOCAL void deleteiq();
LOCAL void limit_and_fill();
LOCAL void activate();
LOCAL int present_options();
LOCAL int next_option();
BOOL showvar();

/* basic interface functions */
int get_a_key();     /* get a keystroke and remove it from the buffer */
int kb_hit();         /* is there a keystroke in the buffer? */
void scattrib();     /* write count copies of a character to the screen with
						the specified foreground and background attributes */
void output_string();/* writes a string with specified colors. */
void cursor_set();   /* sets the cursor position
						(0,0) is the upper left-hand corner */
#endif

#define showg(p)    showitem((p), mousecpos())


struct fgbg	{ int fg, bg;};
#define NC	6
LOCAL struct fgbg find_color(struct item *mm)
{
 struct fgbg rv;
 int try_color[NC];
 int fi, bi, level=0;
 try_color[0] = mm->fifmouse;
 try_color[1] = mm->bifmouse;
 try_color[2] = mm->fnotactive;
 try_color[3] = mm->bnotactive;
 try_color[4] = mm->foregnd;
 try_color[5] = mm->backgnd;

 for(fi=0;fi<NC;fi++)
 	for(bi=0;bi<NC;bi++)	{
		int newlev = 0;
						/* not invisible, and not same as a predefined
							combination */
		if(try_color[fi]!=try_color[bi] && !(fi/2==bi/2 && bi==fi+1))
			newlev += 5;
					/* backgrounds differ from the ones possible for this
					item */
		if(try_color[bi]!=mm->bifmouse && try_color[bi]!=mm->backgnd)
			newlev += 2;
					/* no switching of fg and bg */
		if(bi%2==1 && fi%2==1)
			newlev += 2;
					/* foregrounds differ */
		if(try_color[fi]!=mm->fifmouse && try_color[fi]!=mm->foregnd)
			newlev++;
					/* backgrounds different from all others */
		if(try_color[bi] != mm->bnotactive)
			newlev++;
					/* make consistent, if applicable */
		if(mm->foregnd==mm->fifmouse && try_color[fi]==mm->fifmouse)
			newlev++;

		if(newlev > level)	{
			rv.fg = try_color[fi];
			rv.bg = try_color[bi];
			level = newlev;
			}
 		}

 return rv;
}


LOCAL void showitem(FAST struct item *pv, PT pos)
{
 char buf[BS];
 int fg, bg;
 BOOL moused = FALSE;

 if(!pv || !pv->base->nohide)
	return;

 switch(pv->format.d_type)	{
	case None:
		sprintf(buf, pv->format.printfmt);
		break;
	case Int:
		sprintf(buf, pv->format.printfmt, *(int *)pv->value);
		break;
	case Long:
		sprintf(buf, pv->format.printfmt, *(long *)pv->value);
		break;
	case Short:
		sprintf(buf, pv->format.printfmt, *(short *)pv->value);
		break;
	case Double:
		sprintf(buf, pv->format.printfmt, *(double *)pv->value);
		break;
	case Float:
		sprintf(buf, pv->format.printfmt, *(float *)pv->value);
		break;
	case C_String:
		sprintf(buf, pv->format.printfmt, pv->value);
		break;
	case Char:
		sprintf(buf, pv->format.printfmt, (unsigned)*(char *)pv->value);
		break;
	case StrArray:
		{
		unsigned index;
		unsigned tmp = pv->value ? *(unsigned *)(pv->value) : 0;
		for(index=0;index<tmp && pv->Strarray[index];index++)
			;
		if(pv->Strarray[index])
			sprintf(buf, pv->format.printfmt, pv->Strarray[index]);
		}
		break;
	case Pot:
	case DPot:
		sprintf(buf, pv->format.printfmt);
		break;
	case CPP_String:   /* String class in C++ */
#ifdef CPP_String_def
		sprintf(buf, pv->format.printfmt, (C char *) *(String *)(pv->value));
		break;
#endif
	case Unknown:
		assert(0);
		break;
	default:
		assert(0);
		break;
 	}

 pv->Xactive = pv->base->actG && (!pv->active || *pv->active);
 if(pos.x>=pv->xi && pos.x<pv->xf && pos.y>=pv->yi && pos.y<pv->yf)	{
	 pv->base->moused = pv;
	 moused = TRUE;
	 }
 else
	if(pv->base->moused == pv)
		pv->base->moused = 0;
 if(!pv->Xactive) {
	fg = pv->fnotactive;
	bg = pv->bnotactive;
	}
 else
	if(moused) {
		fg = pv->fifmouse;
		bg = pv->bifmouse;
		}
	else {
		fg = pv->foregnd;
		bg = pv->backgnd;
		}

 limit_and_fill(buf, pv->xf-pv->xi, ' ');
 cursor_set(pv->yi, pv->xi);
 output_string(buf, fg, bg);

 if(pv->format.d_type==Pot || pv->format.d_type==DPot)	{
	int tmp;
	struct fgbg mark;
	mark = find_color(pv);

 	if(pv->format.d_type == Pot)
		tmp = *(int *)(pv->value);
	else if(pv->format.d_type == DPot)	{
		C double dtmp = (pv->xf-pv->xi-1)**(double *)(pv->value);
		C int top = pv->xf-pv->xi;
		tmp = dtmp<0.0 ? -1 : (dtmp>top ? top+1 : round(dtmp));
		}

	if(tmp>=0 && tmp<pv->xf-pv->xi)	{
		cursor_set(pv->yi, pv->xi+tmp);
		scattrib(mark.fg, mark.bg, buf[tmp], 1);
		}
	else if(tmp < 0)	{
		cursor_set(pv->yi, pv->xi);
		scattrib(mark.fg, mark.bg, '<', 2);
		}
	else	{
		cursor_set(pv->yi, pv->xf-2);
		scattrib(mark.fg, mark.bg, '>', 2);
		}
	}
 cursor_set(pos.y, pos.x);
 return;
}



LOCAL struct format_s formatcheck(fmt)
 C char *fmt;
{
 FAST char *q;
 FAST C char *p;
 BOOL longflag, shortflag;
 struct format_s rv;

 rv.d_type = None;
 rv.q_print = 0;
 rv.readfmt = (char *)malloc((size_t)10);
 q = rv.printfmt = (char *)malloc(strlen(fmt)+5);

 for(p=fmt; *p;) {
	 for(;p[0]&&p[1] && !(p[0]=='%' && p[1]!='%');*q++ = *p++,rv.q_print++)
		if(p[1]=='%' && p[0]=='%') {
			*q++ = *p++;
			rv.q_print++;
			}
	 if(!*p || !p[1])
		break;
	 *q++ = *p++;
	 while(*p=='-' || *p=='+' || *p==' ' || *p=='#' || *p=='0')
	 	*q++ = *p++;
	 while(*p && (*p=='.' || isdigit(*p)))
	 	*q++ = *p++;
	 longflag = shortflag = FALSE;
	 if(*p=='h' || *p=='l')	{
		if(*p == 'l')
			longflag =  TRUE;
		else
			if(*p == 'h')
				shortflag = TRUE;
	 	p++;
		}

	 if(*p=='g' || *p=='e' || *p=='f')	{
		rv.d_type = shortflag ? Float : Double;
		(void)strcpy(rv.readfmt, shortflag ? "%g" : "%lg");
		*q++ = *p++;
		break;
		}
	 else if(*p=='d' || *p=='i' || *p=='u' || *p=='o' || *p=='x' || *p=='X') {
		char *qq = rv.readfmt;
		assert(!longflag || !shortflag);
		rv.d_type = longflag ? Long : (shortflag?Short:Int);
		*qq++ = '%';
		if(longflag || shortflag)
			*q++ = *qq++ = longflag ? (char)'l' : (char)'h';
		*q++ = *qq++ = tolower(*p);
		*qq = '\0';
		p++;
		break;
		}
	else if(*p=='c') {
		*q++ = *p++;
		rv.d_type = Char;
		(void)strcpy(rv.readfmt, "%1c");
		break;
		}
	else if(*p=='D' || *p=='G')	{
		rv.d_type = *p=='D' ? Pot : DPot;
		while(*q!='%')
			q--;	/* the %D or %G is just a marker -- it is eliminated. */
		p++;
		rv.readfmt[0]='\0';
		}
	else if(*p=='s') {
	   	*q++ = *p++;
	   	rv.d_type = C_String;
	   	(void)strcpy(rv.readfmt, "%s");
	   	break;
	   	}
	else {
		assert(0);  /* can't figure string. */
		}
	}
 while((*q++ = *p++) != '\0')	/* assignment */
 	;
 return rv;
}

/* id==0 -> nonclickable */
LOCAL struct item * selecteditem(pp, pos)
 MENU *pp;
 PT pos;
{
 struct item *p;

 if(!pp->actG && !pp->nohide)
	return 0;
 if(pos.x<0 || pos.y<0)  /* this happens if the mouse refuses -- e.g. a call*/
	return 0;            /* to mouseclick() when it hasn't been clicked. */
 for(p=pp->first;p;p=p->next) {
	if((!p->active || *p->active) && p->id>0 &&
			pos.x>=p->xi && pos.x<p->xf &&
			pos.y>=p->yi && pos.y<p->yf){
		return p;
		}
	}
 return 0;
}

BOOL showid(m, id)
 MENU *m;
 int id;
{
 struct item *p = finditem(m, id);
 if(p) {
	showg(p);
	return TRUE;
	}
 return FALSE;
}



LOCAL MENU *
xmakemenu(rv, xi, yi, width, fg, bg, fgm, bgm, fgna, bgna)	/* C++ constructor*/
 MENU *rv;
 int xi, yi, width, fg, bg, fgm, bgm, fgna, bgna;
{
 if(!rv)
	return (MENU *)0;

 if(mousebuttons < 0) {
	int tmp = mousestat();
	assert(tmp != (-1));    /* need mouse */
	mousectype(TRUE, 6, 7);
	}
 rv->moused = 0;
 rv->first = 0;
 rv->parent = 0;
 rv->actG = TRUE;
 rv->nohide = FALSE;
 rv->popdir = POP_RIGHT;
 rv->foregnd = fg;
 rv->backgnd = bg;
 rv->fifmouse = fgm;
 rv->bifmouse = bgm;
 rv->fnotactive = fgna;
 rv->bnotactive = bgna;
 rv->xi = xi;
 rv->yi = yi;
 rv->width = width;

 return rv;
}


MENU *makemenu( xi, yi, width, fg, bg, fgm, bgm, fgna, bgna)
 int xi, yi, width, fg, bg, fgm, bgm, fgna, bgna;
{
 MENU *rv;
 rv = (MENU *)malloc(sizeof(*rv));
 return xmakemenu(rv, xi, yi, width, fg, bg, fgm, bgm, fgna, bgna);
}


BOOL xadditem(menu, value, format, active, id, d_type)
 MENU *menu;
 C void *value;
 C char *format;
 C BOOL *active;
 int id;
 enum dtype d_type;
{
 return addiq(menu, (void *)value, format, active, id, FALSE, FALSE, d_type)
			&& showid(menu, id);
}

BOOL xaddquery(menu, value, format, active, id, d_type)
 MENU *menu;
 void *value;
 C char *format;
 C BOOL *active;
 int id;
 enum dtype d_type;
{
 return addiq(menu, value, format, active, id, TRUE, FALSE, d_type)
			&& showid(menu, id);
}

BOOL addiq(menu, value, format, active, id, query, array, d_type)
 MENU *menu;
 void *value;
 C char *format;
 C BOOL *active;
 int id;
 BOOL query;
 BOOL array;
 enum dtype d_type;
{
 struct item *add, *last;

 assert(id > 0);	/* menu package must identify stuff internally */
 assert(menu);
 add = (struct item *)malloc(sizeof(*add));
 if(!add)
	return FALSE;
 assert(format);
 for(last=menu->first;last&&last->next;last=last->next)
	;               /* last is the last filled menu item */
 add->format = formatcheck(format);
 if(!add->format.printfmt || !add->format.readfmt) {
	if(add->format.readfmt)
		free(add->format.readfmt);
	if(add->format.printfmt)
		free(add->format.printfmt);
	free(add);
	return FALSE;
 	}
 add->Xactive = *(add->active = active);
 add->id = id;
 add->base = menu;
 add->next = 0;
 add->underneath = (char *)0;
 add->Strarray = 0;
 add->xi = menu->xi;
 add->yi = menu->yi;
 add->foregnd = menu->foregnd;
 add->backgnd = menu->backgnd;
 add->fifmouse = menu->fifmouse;
 add->bifmouse = menu->bifmouse;
 add->fnotactive = menu->fnotactive;
 add->bnotactive = menu->bnotactive;
 add->yf = add->yi + 1;
 add->xf = add->xi + menu->width;
 add->qpos.x = add->xi;
 add->qpos.y = add->yi;

#ifdef CPP_String_def
 if(d_type==CPP_String && add->format.d_type==C_String)
	add->format.d_type = d_type;
#else
 assert(d_type != CPP_String);
#endif
 if(d_type==C_String && add->format.d_type==Char)
	add->format.d_type = d_type;
 else if((d_type==Int && add->format.d_type==Pot) ||
	 (d_type==Double && add->format.d_type==DPot) ||
	 d_type==Unknown)
	d_type = add->format.d_type;
 else if(array && add->format.d_type==C_String)	{
	assert(d_type==Int || (d_type==None && !value));
	d_type = add->format.d_type = StrArray;
	}
 assert(d_type==add->format.d_type);
 assert(!(add->format.d_type==None && query));
 assert(!(d_type==None && value));
 if(add->format.d_type!=None && add->format.d_type!=StrArray)
	assert(value);
 add->value = value;
 add->query = query;
 if(query) {
	assert(add->format.d_type != None);
	add->qpos.x = add->format.q_print + add->xi;
	add->qpos.y = add->yi;
	}
 else {
	add->qpos.x = add->xi;
	add->qpos.y = add->yi;
	}
 if(!menu->first)
	menu->first = add;
 else
	last->next = add;

 menu->xi = !(menu->popdir&POP_RIGHT) ? add->xf: add->xi;
 menu->yi = !(menu->popdir&POP_DOWN) ? add->yf : add->yi;

 return TRUE;
}

int itemcount(menu)
 C MENU *menu;
{
 FAST C struct item *p;
 int count;

 for(count=0,p=menu->first;p;p=p->next)
 	count++;
 return count;
}

/* special case if value is zero, *value is assumed to be zero */
/* this is useful to pass pointers to pointers to strings, to allow menu
   items to be changed easily */
BOOL xaddstrarray(menu, value, format, active, array, id, d_type)
 MENU *menu;
 C unsigned *value;
 C char *format;
 C BOOL *active;
 C char *C*array;
 int id;
 enum dtype d_type;
{
 struct item *i;

 if(!addiq(menu, (void *)value, format, active, id, FALSE, TRUE, d_type))
 	return FALSE;
 i = finditem(menu, id);
 if(value != 0)	{
	 char **r;
	 C char *C *q;

	 for(q=array;*q;q++)	/* count number of elements in array */
		;
	 i->Strarray = r = (char **)malloc(sizeof(*r) * (q-array+1));
	 if(!r)	{deleteiq(i); return FALSE;}
	 for(q=array;*q;q++)	{	/* copy them one at a time */
		*(r++) = strcpy((char *)malloc(strlen(*q)+1), *q);
		*r = 0;
		if(!r[-1])	{deleteiq(i);	return FALSE;}
		}
	}
 else
	i->Strarray = array;

 return showid(menu, id);
}

BOOL xaddstrquery(menu, value, format, active, array, id, d_type)
 MENU *menu;
 unsigned *value;
 C char *format;
 C BOOL *active;
 C char *C*array;
 int id;
 enum dtype d_type;
{
 if(!xaddstrarray(menu, value, format, active, array, id, d_type))
 	return FALSE;
 finditem(menu, id)->query = TRUE;
 return showid(menu, id);
}

LOCAL void shownear(m)
 MENU *m;
{
 struct item *p, *moused;
 PT pos;

 pos = mousecpos();
 moused = m->moused;
 for(p=m->first;p;p=p->next)
	if(pos.x>=p->xi && pos.x<p->xf && pos.y>=p->yi && pos.y<p->yf) {
		if(p != moused)
			showitem(p, pos);
		break;
		}
 if(p != moused)
	showitem(moused, pos);
}


void changeactive(mu)
 MENU *mu;
{
 struct item *p;
 PT pos;

 pos = mousecpos();
 for(p=mu->first;p;p=p->next) {
 	if(p->active && (*p->active?TRUE:FALSE)!=p->Xactive)
		showitem(p, pos);
	}
 shownear(mu);
}


void popup(menu, nohide)
 MENU *menu;
 BOOL nohide;
{
 FAST struct item *p;
 struct item * firstactive = (struct item *)0;
 struct item * sitting_on;
 static int popped_up = 0;    /* should this be local of static */
 BOOL already_up = menu->nohide;

 (void)mousecur(FALSE);
 sitting_on = selecteditem(menu, mousecpos());
 if(menu->parent && nohide)
 	activate(menu->parent->base, FALSE);
 menu->nohide = nohide;
 for(p=menu->first;p;p=p->next)	{
	if(nohide && !p->underneath) {   /* first time up */
		p->underneath = save_screen(p->xi, p->yi, p->xf, p->yf);
		assert(p->underneath);
		showg(p);
		}
	else
		if(nohide)
			showg(p);   /* putting up more than once */
		else
			if(!nohide && p->underneath) {   /* first time down */
				restore_screen(p->xi, p->yi, p->xf, p->yf, p->underneath);
				p->underneath = 0;
				}
	if(!firstactive && (!p->active || *p->active))
		firstactive = p;
	}

 if(nohide && firstactive)
 	mousecput(firstactive->qpos);	/* put cursor on first active item */
 else
	if(!nohide && menu->parent) {
		if(sitting_on) /* i.e. you're on the menu that's being wiped... */
			mousecput(menu->parent->qpos);
		activate(menu->parent->base, TRUE);
		}

 popped_up += (nohide&&!already_up ? 1 : 0)+(!nohide&&already_up ? (-1) : 0);
 if(popped_up <= 0)	{
 	popped_up = 0;
	(void)mousecur(FALSE);
	}
 else {
 	(void)mousecur(TRUE);
	}
}

void refresh(menu)
 MENU *menu;
{
 struct item *p;

 for(p=menu->first;p;p=p->next)
 	showg(p);
}

struct button_s selectbutton(menu)
 MENU *menu;
{
 struct button_s rv;
 extern int mousebuttons;
 struct item *p;

 shownear(menu);
 for(rv.button=FirstB;rv.button<mousebuttons;rv.button++) {
	C PT clickpos = mousecclick(rv.button);
 	if((p=selecteditem(menu, clickpos)) != 0)	{
		/* If it is a query, ask questions here.  Return ID only if the
			query changes anything */
		if(p->query && !query(p, rv.button, clickpos)) {
			rv.idnum = ID_NOCLICK;
			rv.button = NoB;
			}
		else
			rv.idnum = p->id;
		return rv;
		}
	}

 rv.idnum = ID_NOCLICK;
 rv.button = NoB;
 return rv;
}

LOCAL MENU *xmakepopup(rv, m, width)	/* C++ constructor */
 MENU *rv;
 struct item *m;
 int width;
{
 MENU *r;
 int xi, yi;

 if(!m)
 	return (MENU *)0;

 xi = (m->base->popdir&POP_RIGHT) ? m->xf+1 : m->xi;
 if(xi+width >= DISPLAY_COLS)
	xi = DISPLAY_COLS-width;
 if(xi < 0)
	xi = 0;
 yi = (m->base->popdir&POP_DOWN) ? m->yf+1 : m->yi;
 if(yi+2 >= DISPLAY_ROWS)
	yi = DISPLAY_ROWS-2;
 if(yi < 0)
	yi = 0;

 r = xmakemenu(rv, xi, yi, width,m->foregnd, m->backgnd, m->fifmouse,
				m->bifmouse, m->fnotactive, m->bnotactive);
 if(r)
	r->parent = m;
 return r;
}

MENU *makepopup(m, width)
 struct item *m;
 int width;
{
 MENU *rv;
 rv = (MENU *)malloc(sizeof(MENU));
 return xmakepopup(rv, m, width);
}

LOCAL BOOL query(mm, b, pos)
 struct item *mm;
 enum whichbutton b;
 PT pos;
{
 int key;
 char p0[100], *p;
 BOOL changed;
 BOOL quit = FALSE;
 struct fgbg cursorcolor;

 assert(mm->query);

 while(kb_hit())        /* eat characters in type-ahead buffer */
	(void)get_a_key();

 cursorcolor = find_color(mm);

 cursor_set(mm->qpos.y, mm->qpos.x);
 scattrib(cursorcolor.fg, cursorcolor.bg, ' ', 1);

 /* handle string arrays */
 if(mm->format.d_type==StrArray && mm->value) {
 	unsigned tmp = *(unsigned *)(mm->value);
	*(unsigned *)(mm->value) =
						b>FirstB ? present_options(mm) : next_option(mm);
	showg(mm);
	return *(unsigned *)(mm->value)!=tmp;
 	}
else if(mm->format.d_type==Pot && mm->value)	{
	if(pos.y>=mm->yi && pos.y<mm->yf && pos.x>=mm->xi && pos.x<mm->xf)	{
		*(int *)(mm->value) = pos.x-mm->xi;
		showg(mm);
		return TRUE;
		}
	return FALSE;
	}
else if(mm->format.d_type==DPot && mm->value)	{
	assert(mm->xf > mm->xi);
	if(pos.y>=mm->yi && pos.y<mm->yf && pos.x>=mm->xi && pos.x<mm->xf)	{
		*(double *)(mm->value) = (pos.x-mm->xi)/(double)(mm->xf-mm->xi);
		showg(mm);
		return TRUE;
		}
	return FALSE;
	}

 /* handle all other querys */
 (void)mousecur(FALSE);
 p = p0;
 key = '\0';
 do	{
 	pos = mousecpos();
	if(kb_hit()) {
		key = get_a_key();
		if((key==BACKSPACE||key==DELETE) && p>p0) {
			p--;
			cursor_set(mm->qpos.y, mm->qpos.x+(p-p0));
			scattrib(cursorcolor.fg, cursorcolor.bg, ' ', 1);
			}
		else if(key == ESC) {
			p = p0;
			utsound(3000, 1);
			quit = TRUE;
			}
		else if(!(key&EXTENDED_CHAR) && isprint(key) && p-p0<sizeof(p0)) {
			cursor_set(mm->qpos.y, mm->qpos.x+(p-p0));
			scattrib(cursorcolor.fg, cursorcolor.bg, (char)key, 1);
			*p++ = (char)key;
			cursor_set(mm->qpos.y, mm->qpos.x+(p-p0));
			scattrib(cursorcolor.fg, cursorcolor.bg, ' ', 1);
			}
		else if(key!=CR && key!=LF)
			utsound(100, 4);
		else if(key==CR || key==LF)
			quit = TRUE;
		}
	} while(!quit && pos.x<mm->xf && pos.x>=mm->xi &&
				pos.y<mm->yf && pos.y>=mm->yi);

 while(kb_hit())			/* empty KB buffer */
	get_a_key();

 changed = TRUE;
 *p++ = '\0'; 
 if(p > (p0+1))	{
	short int shorttmp;
 	int inttmp;
	long longtmp;
	double doubtmp;
	float floattmp;

	assert(mm->format.d_type != None);
	assert(mm->format.d_type != StrArray);
	switch(mm->format.d_type)	{
	case Int:
		if(sscanf(p0, mm->format.readfmt, &inttmp)==1)
			*(int *)(mm->value) = inttmp;
		break;
	case Short:
		if(sscanf(p0, mm->format.readfmt, &shorttmp)==1)
			*(short *)(mm->value) = shorttmp;
		break;
	case Long:
		if(sscanf(p0, mm->format.readfmt, &longtmp)==1)
			*(long *)(mm->value) = longtmp;
		break;
	case Double:
		if(sscanf(p0, mm->format.readfmt, &doubtmp)==1)
			*(double *)(mm->value)= doubtmp;
		break;
	case Float:
		if(sscanf(p0, mm->format.readfmt, &floattmp)==1)
			*(float *)(mm->value) = floattmp;
		break;
	case Char:
		*(char *)(mm->value) = *p0;
		break;
	case C_String:
		(void)strcpy((char *)(mm->value), p0);
		break;
	case CPP_String:
#ifdef CPP_String_def
		*(String *)(mm->value) = p0;
		break;
#endif
	case Pot:
	case DPot:
	case StrArray:
	case None:
	case Unknown:
	default:
		assert(0);
		}
 	}
 else
	changed = FALSE;

 (void)mousecur(TRUE);
 showg(mm);
 return changed;
}

struct item *finditem(m, id)
 MENU *m;
 int id;
{
 struct item *p;
 assert(m);
 assert(id >= 0);

 if(id == 0)	/* id == 0 -> nonfindable & nonclickable item (display only) */
	return 0;

 for(p=m->first;p;p=p->next)
 	if(p->id == id)
		break;
 return p;
}

void menufree(m)
 MENU *m;
{
struct item *p;

if(m->nohide)
	popup(m, FALSE);
for(p=m->first;p;p=p->next) {
	deleteiq(p);
	}
free(m);
}

LOCAL void limit_and_fill(buf, length, fill)
 FAST char *buf;
 int length;
 char fill;
{
 char *stop = buf + length;

 assert(length > 0);
 for(;*buf;buf++)
	;		/* buf points to the null char. */
 if(buf > stop)
	*stop = '\0';
 for(;buf<stop;buf++)
	*buf = fill;
 *buf = '\0';
}

/* moves an item to a specified position.  Moves only that one item, with
   redisplay if necessary.  If items are added after this move, however, they
   will appear under the new position of this item. */
BOOL itemmove(p, x, y)
 struct item *p;
 int x, y;
{
 if(!p)
	return FALSE;

 assert(!(!p->base->nohide && p->underneath));
 /* get rid of old image if it is not already hidden*/
 if(p->base->nohide)
 	restore_screen(p->xi, p->yi, p->xf, p->yf, p->underneath);

 /* move stuff */
 {
 C int dx = x-p->xi;
 p->xf += dx;
 p->qpos.x += dx;
 p->base->xi += dx;
 p->xi += dx;
 }

 {
 C int dy = y-p->yi;
 p->yf += dy;
 p->qpos.y += dy;
 p->base->yi += dy;
 p->yi += dy;
 }

 if(p->base->nohide) {
 	p->underneath = save_screen(p->xi, p->yi, p->xf, p->yf);
	showg(p);				/* put it up in new position */
	}

 return TRUE;
}

LOCAL void activate(m, active)
 MENU *m;
 BOOL active;
{
 struct item *p;
 if(m->actG != active) {
 	m->actG = active;
	for(p=m->first;p;p=p->next)
		showg(p);
	}
}

LOCAL int present_options(mm)
 struct item *mm;
{
 MENU *select;
 struct button_s bb;
 int i, maxlng, strcount;
 unsigned tmp = *(unsigned *)(mm->value);

 for(strcount=0,maxlng=0;mm->Strarray[strcount];strcount++)
	if(maxlng < strlen(mm->Strarray[strcount]))
		maxlng = strlen(mm->Strarray[strcount]);

 select = makepopup(mm, maxlng+2);
 if(!select) {
	utsound(1000, 2);
	return tmp;
	}
 if(!additem(select, (C void *)0, "<CANCEL>", (C BOOL *)0, 1)) {
	menufree(select);
	utsound(1000, 2);
	return tmp;
	}
 for(i=0;i<strcount;i++)
	if(!additem(select, mm->Strarray[i], "<%s>", (C BOOL *)0, i+2)) {
		menufree(select);
		utsound(1000, 2);
		return tmp;
		}
 popup(select, TRUE);
 while(bb=selectbutton(select),bb.idnum==ID_NOCLICK)
	;
 menufree(select);
 return bb.idnum>1 ? bb.idnum-2 : tmp;
}

BOOL showvar(m, q)
 MENU *m;
 void *q;
{
 struct item *p;
 BOOL found = FALSE;

 for(p=m->first;p;p=p->next)
	if(q == p->value) {
		found |= TRUE;
		showg(p);
		}
 return found;
}

LOCAL int next_option(mm)
 struct item *mm;
{
 int strcount;
 for(strcount=0;mm->Strarray[strcount];strcount++)
	;
 return *(unsigned *)(mm->value)>=strcount-1 ? 0 : *(unsigned *)(mm->value)+1;
}

LOCAL void deleteiq(struct item *p)
{
 free(p->format.readfmt);
 free(p->format.printfmt);
 if(p->Strarray)	{
	 C char *C* q;
	 for(q=p->Strarray;*q;q++)
		 free((char *)*q);
	 free((char **)(p->Strarray));
	 }
 free(p);
}

void makefirst(MENU *m, int id)
{
 struct item *p, *mi;
 BOOL nohidden = m->nohide;
 if(nohidden)	popup(m, FALSE);
 if(m->first->id != id)	{
 	for(p=m->first;p->next && p->next->id!=id;p=p->next)
		itemmove(p, p->xi, p->yi+1);

	assert(p->next->id == id);
	p->next = (mi=p->next)->next;
	}
 else mi = m->first;

 mi->next = m->first;
 m->first = mi;
 itemmove(mi, m->xi, m->yi);
 if(nohidden)	popup(m, TRUE);
}










speechresearch/gpklib/menu/menu_List.c


#include <std.h>        /* must be first inclusion */
#include <stdio.h>
#include <ctype.h>
#include <string.h>
#include <mouse.h>
#include <menu.h>
#include "stmutil.h"	/* for basic interface functions */
#if defined(__ZTC__) || defined(__STDC__)
# include <stdlib.h>
#endif

BOOL addstrquery(MENU *menu, unsigned *data, C char *format,
				C BOOL *active, /*C*/ List(String)& selections, int id)
{
 char **p = new char * [selections.length()+1];
 if(!p)	return FALSE;
 Listiter(String) i(selections);
 char **q;
 for(q = p;!i.at_end();i.step_next(),q++)	{
	*q = new char[i.peek_next().length()];
	if(!*q)		{
		for(;p<q;p++)
			delete *p;
		return FALSE;
		}
	strcpy(*q, i.peek_next());
	}
 *q = 0;
 BOOL rv = addstrquery(menu, data, format, active, p, id);
 q = p;
 for(;p<q;p++)
	delete *p;
 delete q;

 return rv;
}

BOOL addstrarray(MENU *menu, C unsigned *data, C char *format,
				C BOOL *active, /*C*/ List(String)& selections, int id)
{
 if(!addstrquery(menu, (unsigned *)data, format, active, selections, id))
	return FALSE;
 finditem(menu, id)->query = FALSE;
 return showid(menu, id);
}










speechresearch/gpklib/menu/menu_assert.c


#include <menu.h>
#include <libc.h>	/* for abort() */
#include <iostream.h>

LOCAL int
print_n_punt(C char * x)
{
 cerr << x << endl;
 abort();
 return 0;
}

Objection Menu::no_mem(print_n_punt);
Objection Menu::bad_arg(print_n_punt);
Objection button_s::error(print_n_punt);










speechresearch/gpklib/menu/menu_cxx.c


#include <menu.h>
#include <libc.h>	/* for abort() */

BOOL
button_s::operator==(C button_s& x) C
{
 return (idnum==x.idnum || idnum==ID_ANYITEM || x.idnum==ID_ANYITEM) &&
		(button==x.button || button==AnyB || x.button==AnyB);
}

Menu::operator MENU *()
{
if(!menu && !bad_arg.raise("null ptr: op MENU *")) abort();
return menu;
}

C Menu&
Menu::operator=(C Menu& x)
{
 if(menu)	menufree(menu);
 if(!x.menu && bad_arg.raise("copy of null menu: op="))	abort();
 menu = x.menu;
 return *this;
}

Menu::Menu(struct item *menuitem, int width)
{
 menu = makepopup(menuitem, width);
 if(!menu && !no_mem.raise("make popup menu")) abort();
}

Menu::Menu(int x, int y, int width, int fg, int bg, int fgm,
								int bgm, int fgna, int bgna)
{
menu = makemenu(x, y, width, fg, bg, fgm, bgm, fgna, bgna);
if(!menu && !no_mem.raise("make top-level menu")) abort();
}

button_s::button_s(enum whichbutton b)
{
 idnum = get_next_id(b); button = b;
}

button_s::button_s()
{
 idnum = get_next_id(AnyB); button = AnyB;
}

C int Smallestcomputer = 1000;
int button_s::next_id = Smallestcomputer;
BITS button_s::b_used = 0;

int
button_s::get_next_id(enum whichbutton x)
{
 BITS use = 0;
 if(x == AnyB)	{
	int i;
	for(i=FirstB;i<LastB;i++)
		use |= 1<<(i-FirstB+1);
	}
 else if(x != NoB)	use |= 1<<(x-FirstB+1);

 if(b_used & use)	{next_id++;	b_used = 0;}
 b_used |= use;

 return next_id;
}

button_s
button_s::operator|(C button_s& x) C
{
 if(idnum!=x.idnum && error.raise("operator| : unequal idnum")==0)
	abort();
 if((button==NoB || x.button==NoB || button==x.button ||
		button==AnyB || x.button==AnyB) &&
		error.raise("operator|: conflicting buttons")==0)
	abort();
 return *this;
}

button_s::operator int() C
{
 if(error.raise("op int: NoButton")==0)
	abort();
 return idnum;
}

int
button_s::operator-(C button_s &x) C
{
  return button-x.button;
}

button_s
button_s::operator+(int x) C
{
 return button_s(idnum+x, button);
}

C BOOL MENU::false = FALSE;

struct item *
Menu::operator[](void *q)
{
 MENU *C m = menu;
 struct item *p;

 for(p=m->first;p;p=p->next)
	if(q == p->value)
		return p;

 return 0;
}











speechresearch/gpklib/menu/refresh_all.c


#include <menu.h>

void
refresh_all(menu)
 MENU *menu;
{
 int i, numpars;
 MENU *tmp;

 tmp = menu;
 for( numpars=0; tmp->parent != NULL; numpars++)
	tmp=tmp->parent->base;

 while(numpars>0){
	refresh(tmp);
	numpars--;
	tmp = menu;
	for( i=0; i<numpars; i++)
		tmp=tmp->parent->base;
	}
 refresh(menu);
}










speechresearch/gpklib/menu/menu.h


#ifndef MENU_H
#include "mouse.h"
#ifndef STD_H
# include "std.h"
#endif
#ifdef __cplusplus
# include <Objection.h>
# include <String.h>
# ifndef Listdeclare
#  include <List.h>
# endif
#endif

#define ID_ERROR (-2)
#define ID_NOCLICK	0	/* Idnum returned if no mouse click since last call */
#define ID_ANYITEM	(-1)
/* Struct button stores data returned from selectbutton().    */
struct button_s {
	int idnum;				/* Menu item # selected     */
	enum whichbutton button;				/* Button pressed <L or R>  */
# ifdef __cplusplus
	private:
	static int next_id;
	static BITS b_used;
	int get_next_id(enum whichbutton x);
	public:
	button_s();
	button_s(int id, enum whichbutton b=AnyB)
		{idnum = id; button = b;}
	button_s(enum whichbutton b);
	button_s operator|(C button_s& x) C;
	int operator-(C button_s& x) C;
	button_s operator+(int x) C;
	BOOL operator==(C button_s& x) C;
	operator int() C;
	BOOL clicked() C {return idnum!=ID_NOCLICK;}
	static Objection error;
# endif
	};

/******************************** Struct Item *******************************/
/* Tells where to make pop_up menu.  See element popdir.*/
/* Default is POP_RIGHT.  May be ored together.*/
#define POP_DOWN	01
#define POP_RIGHT	02


enum dtype	{None, Int, Double, Float, C_String, Char, Long, Short, StrArray,
				CPP_String, Pot, DPot, Unknown};

typedef struct	{
	TBOOL nohide;			/* Is item visible on screen?	    */
	TBOOL actG;			/* Is this menu active?		    */
	struct item *parent;	/* for pop-up menus only */
	struct item *first;		/* first item in this menu */
	struct item *moused;	/* which one was the mouse on last? */
	int xi, yi, width;
	int foregnd, backgnd;		/* Foreground & background colors: 
						default			    */
	int fifmouse, bifmouse;		/* Fgnd & bckgnd colors if moused   */
	int fnotactive, bnotactive;	/* Fgnd & bckgnd colors if inactive */
	TBITS popdir;		/* where to put popup menu (SEE POP_*) */
#ifdef __cplusplus
	C static BOOL false;	// for unclickable items
#endif
	} MENU;


struct format_s {char *printfmt, *readfmt; enum dtype d_type;
				int q_print;};

struct item {
	/* private: */
	TBOOL Xactive;			/* Is item active?		    */
	PT qpos;			/* Where to put cursor for queries  */
	int xi, yi, xf, yf;			/* Upper left, lower right corners
								of menu	item		    */
	void *underneath;	/* whatever used to be underneath the menu item */
	struct item *next;	/* next item in the menu */
	MENU *base;				/* which menu is this a part of ? */
	/* public below: */
             		/* Struct item stores many kinds of data which
				   refer to each individual menu item.  A
				   pointer to a item structure can also be
				   used as a pointer to an entire menu.	    */


	struct format_s format;
	int foregnd, backgnd;		/* Foreground & background colors: 
						default			    */
	int fifmouse, bifmouse;		/* Fgnd & bckgnd colors if moused   */
	int fnotactive, bnotactive;	/* Fgnd & bckgnd colors if inactive */
	int id;				/* ID number for menu item	    */
	C BOOL *active;		/* Where to look to determine if item is active */
	TBOOL free_fmt;		/* should the format string be freed by menufree? */
	TBOOL query;			/* Does item accept user input?	    */
	C char *C*Strarray;		/* Stores arrays for strquery	    */
	void * value;		/* Stores pointer to data	    */
#ifdef __cplusplus
	int width() C {return xf-xi;}
#endif
	};

/* module MENU */
#if defined(__cplusplus)
#if 0
BOOL additem(MENU *menu, C void *data, C char *format,
				C BOOL *active= &MENU::false, int id = ID_NOCLICK);
BOOL addquery(MENU *menu, void *data, char *format, C BOOL *active,
						int id);
BOOL addstrarray(MENU *menu, void *data, char *format, C BOOL *active,
					C char *C*selections, int id = ID_NOCLICK);
BOOL addstrquery(MENU *menu, void *data, char *format, C BOOL *active,
					C char *C*selections, int id);
#endif
#else
# if defined(__STDC__)
BOOL additem(MENU *menu, C void *data, C char *format, C BOOL *active,
						int id);
BOOL addquery(MENU *menu, void *data, char *format, C BOOL *active,
						int id);
BOOL addstrarray(MENU *menu, void *data, char *format, C BOOL *active,
					C char *C*selections, int id);
BOOL addstrquery(MENU *menu, void *data, char *format, C BOOL *active,
					C char *C*selections, int id);
# endif
#endif
#if defined(__STDC__) || defined(__cplusplus)
void changeactive(MENU *menu);
MENU *makemenu(int x, int y, int width, int fg, int bg, int fgm,
								int bgm, int fgna, int bgna);
MENU *makepopup(struct item *menuitem, int width);
struct item *finditem(MENU * menu, int id);
void refresh(MENU *menu);
void refresh_all(MENU *menu);
BOOL showid(MENU *menu, int id_to_show);
struct button_s selectbutton(MENU *menu);
int itemcount(C MENU *menu);
void menufree(MENU *menu);
BOOL itemmove(struct item *menuitem, int x, int y);
BOOL showvar(MENU *m, void *q);
# ifdef __cplusplus
void popup(MENU *menu, BOOL show_noshow = TRUE);
# else
void popup(MENU *menu, BOOL show_noshow);
# endif

/* DO NOT USE THE x... functions! (Except at your own risk). */
BOOL xadditem(MENU *menu, C void *data, C char *format, C BOOL *active,
						int id, enum dtype dtype);
BOOL xaddquery(MENU *menu, void *data, C char *format, C BOOL *active,
						int id, enum dtype dtype);
BOOL xaddstrarray(MENU *menu, C unsigned *data, C char *format, C BOOL *active,
					C char *C*selections, int id, enum dtype dtype);
BOOL xaddstrquery(MENU *menu, unsigned *data, C char *format, C BOOL *active,
					C char *C*selections, int id, enum dtype dtype);
#else
BOOL additem();
BOOL addquery();
BOOL addstrarray();
BOOL addstrquery();
void changeactive();
MENU *makemenu();
MENU *makepopup();
struct item *finditem();
void popup();
void refresh();
void refresh_all();
BOOL showid();
struct button_s selectbutton();
int itemcount();
void menufree();
BOOL itemmove();
BOOL showvar();

/* DO NOT USE THE x... functions! (Except at your own risk). */
BOOL xadditem();
BOOL xaddquery();
BOOL xaddstrarray();
BOOL xaddstrquery();
#endif

#if !defined(__cplusplus) && !defined(c_plusplus)
/* below is messiness  to allow extra c++ features */
# define additem(m,d,f,a,i)	xadditem(m,d,f,a,i,Unknown)
# define addquery(m,d,f,a,i)	xaddquery(m,d,f,a,i,Unknown)
# define addstrarray(m,d,f,a,s,i) xaddstrarray(m,(C unsigned *)d,f,a,s,i,Unknown)
# define addstrquery(m,d,f,a,s,i) xaddstrquery(m,(unsigned *)d,f,a,s,i,Unknown)
#else
/* These inline function calls allow strict type checking of menu items. */
/* A type mismatch yields a runtime abort. */
inline BOOL additem(MENU *menu, C void *data, C char *format,
					C BOOL *active = &MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, None);}
inline BOOL additem(MENU *menu, C int *data, C char *format,
						C BOOL *active = &MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, Int);}
inline BOOL addquery(MENU *menu, int *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, Int);}
inline BOOL additem(MENU *menu, C double *data, C char *format,
					C BOOL *active=&MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, Double);}
inline BOOL addquery(MENU *menu, double *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, Double);}
inline BOOL additem(MENU *menu, C short *data, C char *format,
					C BOOL *active=&MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, Short);}
inline BOOL addquery(MENU *menu, short *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, Short);}
inline BOOL additem(MENU *menu, C long *data, C char *format,
					C BOOL *active=&MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, Long);}
inline BOOL addquery(MENU *menu, long *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, Long);}
inline BOOL additem(MENU *menu, C float *data, C char *format,
					C BOOL *active=&MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, Float);}
inline BOOL addquery(MENU *menu, float *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, Float);}
inline BOOL additem(MENU *menu, C char *data, C char *format,
					C BOOL *active=&MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, C_String);}
inline BOOL addquery(MENU *menu, char *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, C_String);}

inline BOOL additem(MENU *menu, C String *data, C char *format,
					C BOOL *active=&MENU::false, int id=ID_NOCLICK)
		{return xadditem(menu, data, format, active, id, CPP_String);}
inline BOOL addquery(MENU *menu, String *data, C char *format, C BOOL *active,
						int id)
		{return xaddquery(menu, data, format, active, id, CPP_String);}

#ifndef LISTDECLARE_STRING
# define LISTDECLARE_STRING
Listdeclare(String)
#endif

BOOL addstrarray(MENU *menu, C unsigned *data, C char *format,
				C BOOL *active, /*C*/ List(String)& selections,
				int id=ID_NOCLICK);
BOOL addstrquery(MENU *menu, unsigned *data, C char *format,
				C BOOL *active, /*C*/ List(String)& selections, int id);
inline BOOL addstrarray(MENU *menu, C int *data, C char *format,
						C BOOL *active, /*C*/ List(String)& selections,
						int id=ID_NOCLICK)
	{return addstrarray(menu, (C unsigned *)data, format, active,
					selections, id);}

inline BOOL addstrquery(MENU *menu, int *data, C char *format,
				C BOOL *active, /*C*/ List(String)& selections, int id)
		{return addstrquery(menu, (unsigned *)data, format, active,
					selections, id);}

inline BOOL addstrarray(MENU *menu, C unsigned *data, C char *format,
						C BOOL *active, C char *C*selections, int id=ID_NOCLICK)
	{return xaddstrarray(menu, data, format, active, selections, id, C_String);}

inline BOOL addstrquery(MENU *menu, unsigned *data, C char *format,
				C BOOL *active, C char *C*selections, int id)
		{return xaddstrquery(menu, data, format, active,
					selections, id, C_String);}

inline BOOL addstrarray(MENU *menu, C int *data, C char *format,
						C BOOL *active, C char *C*selections,
						int id=ID_NOCLICK)
	{return xaddstrarray(menu, (C unsigned *)data, format, active,
					selections, id, C_String);}

inline BOOL addstrquery(MENU *menu, int *data, C char *format,
				C BOOL *active, C char *C*selections, int id)
		{return xaddstrquery(menu, (unsigned *)data, format, active,
					selections, id, C_String);}
# endif

# ifdef __cplusplus

class Menu	{
	MENU *menu;
	Menu(C Menu& x);	// no copy-initializer
	public:
	Menu()	{menu=0;}
	Menu(int x, int y, int width, int fg, int bg, int fgm,
								int bgm, int fgna, int bgna);
	Menu(struct item *menuitem, int width);
	~Menu()	{menufree(menu);}
	C Menu& operator=(C Menu& x);
	operator MENU *();
	static Objection no_mem;
	static Objection bad_arg;
	struct item *operator[](C struct button_s &id);
	struct item *operator[](C void * x);	// find item with specified data.
	struct button_s selectbutton() {return ::selectbutton(menu);}
	void popup(BOOL show_noshow=TRUE)	{::popup(menu, show_noshow);}
	BOOL showvar(void *q) {return ::showvar(menu, q);}
	int width() C	{return menu?menu->width:0;}
	};




struct item *
Menu::operator[](C struct button_s& id)
{
 return finditem(menu, id.idnum);
}
# endif
#define MENU_H	1
#endif /* MENU_H */










speechresearch/gpklib/menu/makefile



CC=CCC -c
CFLAGS = -O
C_OPT=-O
MYLIBA = mylib.a
MYLIB=/usr1a/1116/gpk/mylib
HDRS=/usr1a/1116/gpk/headers

OBJS = newmenu.o refresh_all.o

$(MYLIB)/$(MYLIBA)	:	$(OBJS)
	ar r $(MYLIB)/$(MYLIBA) $? && empty $? && ranlib $(MYLIB)/$(MYLIBA)

MENU_H=$(HDRS)/menu.h $(HDRS)/mouse.h
newmenu.o	:	newmenu.c $(MENU_H)
refresh_all.o	:	refresh_all.c $(MENU_H)










speechresearch/gpklib/menu/l_s.c


#include <String.h>
#include <List.h>

Listdeclare(String)
Listimplement(String)










speechresearch/gpklib/util_alliant.c













speechresearch/gpklib/expint/blib/lib/auto/expint/autosplit.ix


# Index created by AutoSplit for blib/lib/expint.pm
#    (file acts as timestamp)
1;










speechresearch/gpklib/expint/blib/lib/expint.pm


package expint;

use strict;
use vars qw($VERSION @ISA @EXPORT @EXPORT_OK);

require Exporter;
require DynaLoader;
require AutoLoader;

@ISA = qw(Exporter DynaLoader);
# Items to export into callers namespace by default. Note: do not export
# names by default without a very good reason. Use EXPORT_OK instead.
# Do not simply export all your public functions/methods/constants.
@EXPORT = qw();
$VERSION = '0.01';

bootstrap expint $VERSION;

# Preloaded methods go here.

# Autoload methods go after =cut, and are processed by the autosplit program.

1;
__END__
# Below is the stub of documentation for your module. You better edit it!

=head1 NAME

expint - Perl extension for blah blah blah

=head1 SYNOPSIS

  Here's how you integrate exp(f(x)) from $a to $b
  use expint;

  my @xy;
  my $x;
  for($x=...)	{
  	push @xy [$x, f($x)];
  }
  my @s = sort {$a->[0] <=> $b->[0];} @xy;
  my $i;
  my $sum = 0;
  for($i=1; $i<$#s; $i++)	{
	$sum += expint($xy[$i-1]->[0], $xy[$i-1]->[1], $xy[$i]->[0], $xy[$i]->[1],
			$xy[$i+1]->[0], $xy[$i+1]->[1]);
  }
  $sum += expend($a, $xy[$i-1]->[0], $xy[$i-1]->[1], $xy[$i]->[0], $xy[$i]->[1],
			$xy[$i+1]->[0], $xy[$i+1]->[1]);
  $sum -= expend($b, $xy[$i+1]->[0], $xy[$i+1]->[1], $xy[$i]->[0], $xy[$i]->[1],
			$xy[$i-1]->[0], $xy[$i-1]->[1]);

=head1 DESCRIPTION

Stub documentation for expint was created by h2xs. It looks like the
author of the extension was negligent enough to leave the stub
unedited.

Blah blah blah.

=head1 AUTHOR

G. P. Kochanski gpk@bell-labs.com

=head1 SEE ALSO

perl(1).

=cut










speechresearch/gpklib/expint/blib/man3/expint.3


.rn '' }`
''' $RCSfile: expint.3,v $$Revision: 136 $$Date: 2006-03-27 06:20:29 -0500 (Mon, 27 Mar 2006) $
'''
''' $Log: expint.3,v $
''' Revision 1.1.1.1  2000/07/17 14:35:38  gpk
''' Initial import.  Just post crash  This is state as of 4/18/2000.
'''
'''
.de Sh
.br
.if t .Sp
.ne 5
.PP
\fB\\$1\fR
.PP
..
.de Sp
.if t .sp .5v
.if n .sp
..
.de Ip
.br
.ie \\n(.$>=3 .ne \\$3
.el .ne 3
.IP "\\$1" \\$2
..
.de Vb
.ft CW
.nf
.ne \\$1
..
.de Ve
.ft R

.fi
..
'''
'''
'''     Set up \*(-- to give an unbreakable dash;
'''     string Tr holds user defined translation string.
'''     Bell System Logo is used as a dummy character.
'''
.tr \(*W-|\(bv\*(Tr
.ie n \{\
.ds -- \(*W-
.ds PI pi
.if (\n(.H=4u)&(1m=24u) .ds -- \(*W\h'-12u'\(*W\h'-12u'-\" diablo 10 pitch
.if (\n(.H=4u)&(1m=20u) .ds -- \(*W\h'-12u'\(*W\h'-8u'-\" diablo 12 pitch
.ds L" ""
.ds R" ""
'''   \*(M", \*(S", \*(N" and \*(T" are the equivalent of
'''   \*(L" and \*(R", except that they are used on ".xx" lines,
'''   such as .IP and .SH, which do another additional levels of
'''   double-quote interpretation
.ds M" """
.ds S" """
.ds N" """""
.ds T" """""
.ds L' '
.ds R' '
.ds M' '
.ds S' '
.ds N' '
.ds T' '
'br\}
.el\{\
.ds -- \(em\|
.tr \*(Tr
.ds L" ``
.ds R" ''
.ds M" ``
.ds S" ''
.ds N" ``
.ds T" ''
.ds L' `
.ds R' '
.ds M' `
.ds S' '
.ds N' `
.ds T' '
.ds PI \(*p
'br\}
.\"	If the F register is turned on, we'll generate
.\"	index entries out stderr for the following things:
.\"		TH	Title 
.\"		SH	Header
.\"		Sh	Subsection 
.\"		Ip	Item
.\"		X<>	Xref  (embedded
.\"	Of course, you have to process the output yourself
.\"	in some meaninful fashion.
.if \nF \{
.de IX
.tm Index:\\$1\t\\n%\t"\\$2"
..
.nr % 0
.rr F
.\}
.TH expint 3 "perl 5.005, patch 02" "22/Feb/99" "User Contributed Perl Documentation"
.UC
.if n .hy 0
.if n .na
.ds C+ C\v'-.1v'\h'-1p'\s-2+\h'-1p'+\s0\v'.1v'\h'-1p'
.de CQ          \" put $1 in typewriter font
.ft CW
'if n "\c
'if t \\&\\$1\c
'if n \\&\\$1\c
'if n \&"
\\&\\$2 \\$3 \\$4 \\$5 \\$6 \\$7
'.ft R
..
.\" @(#)ms.acc 1.5 88/02/08 SMI; from UCB 4.2
.	\" AM - accent mark definitions
.bd B 3
.	\" fudge factors for nroff and troff
.if n \{\
.	ds #H 0
.	ds #V .8m
.	ds #F .3m
.	ds #[ \f1
.	ds #] \fP
.\}
.if t \{\
.	ds #H ((1u-(\\\\n(.fu%2u))*.13m)
.	ds #V .6m
.	ds #F 0
.	ds #[ \&
.	ds #] \&
.\}
.	\" simple accents for nroff and troff
.if n \{\
.	ds ' \&
.	ds ` \&
.	ds ^ \&
.	ds , \&
.	ds ~ ~
.	ds ? ?
.	ds ! !
.	ds /
.	ds q
.\}
.if t \{\
.	ds ' \\k:\h'-(\\n(.wu*8/10-\*(#H)'\'\h"|\\n:u"
.	ds ` \\k:\h'-(\\n(.wu*8/10-\*(#H)'\`\h'|\\n:u'
.	ds ^ \\k:\h'-(\\n(.wu*10/11-\*(#H)'^\h'|\\n:u'
.	ds , \\k:\h'-(\\n(.wu*8/10)',\h'|\\n:u'
.	ds ~ \\k:\h'-(\\n(.wu-\*(#H-.1m)'~\h'|\\n:u'
.	ds ? \s-2c\h'-\w'c'u*7/10'\u\h'\*(#H'\zi\d\s+2\h'\w'c'u*8/10'
.	ds ! \s-2\(or\s+2\h'-\w'\(or'u'\v'-.8m'.\v'.8m'
.	ds / \\k:\h'-(\\n(.wu*8/10-\*(#H)'\z\(sl\h'|\\n:u'
.	ds q o\h'-\w'o'u*8/10'\s-4\v'.4m'\z\(*i\v'-.4m'\s+4\h'\w'o'u*8/10'
.\}
.	\" troff and (daisy-wheel) nroff accents
.ds : \\k:\h'-(\\n(.wu*8/10-\*(#H+.1m+\*(#F)'\v'-\*(#V'\z.\h'.2m+\*(#F'.\h'|\\n:u'\v'\*(#V'
.ds 8 \h'\*(#H'\(*b\h'-\*(#H'
.ds v \\k:\h'-(\\n(.wu*9/10-\*(#H)'\v'-\*(#V'\*(#[\s-4v\s0\v'\*(#V'\h'|\\n:u'\*(#]
.ds _ \\k:\h'-(\\n(.wu*9/10-\*(#H+(\*(#F*2/3))'\v'-.4m'\z\(hy\v'.4m'\h'|\\n:u'
.ds . \\k:\h'-(\\n(.wu*8/10)'\v'\*(#V*4/10'\z.\v'-\*(#V*4/10'\h'|\\n:u'
.ds 3 \*(#[\v'.2m'\s-2\&3\s0\v'-.2m'\*(#]
.ds o \\k:\h'-(\\n(.wu+\w'\(de'u-\*(#H)/2u'\v'-.3n'\*(#[\z\(de\v'.3n'\h'|\\n:u'\*(#]
.ds d- \h'\*(#H'\(pd\h'-\w'~'u'\v'-.25m'\f2\(hy\fP\v'.25m'\h'-\*(#H'
.ds D- D\\k:\h'-\w'D'u'\v'-.11m'\z\(hy\v'.11m'\h'|\\n:u'
.ds th \*(#[\v'.3m'\s+1I\s-1\v'-.3m'\h'-(\w'I'u*2/3)'\s-1o\s+1\*(#]
.ds Th \*(#[\s+2I\s-2\h'-\w'I'u*3/5'\v'-.3m'o\v'.3m'\*(#]
.ds ae a\h'-(\w'a'u*4/10)'e
.ds Ae A\h'-(\w'A'u*4/10)'E
.ds oe o\h'-(\w'o'u*4/10)'e
.ds Oe O\h'-(\w'O'u*4/10)'E
.	\" corrections for vroff
.if v .ds ~ \\k:\h'-(\\n(.wu*9/10-\*(#H)'\s-2\u~\d\s+2\h'|\\n:u'
.if v .ds ^ \\k:\h'-(\\n(.wu*10/11-\*(#H)'\v'-.4m'^\v'.4m'\h'|\\n:u'
.	\" for low resolution devices (crt and lpr)
.if \n(.H>23 .if \n(.V>19 \
\{\
.	ds : e
.	ds 8 ss
.	ds v \h'-1'\o'\(aa\(ga'
.	ds _ \h'-1'^
.	ds . \h'-1'.
.	ds 3 3
.	ds o a
.	ds d- d\h'-1'\(ga
.	ds D- D\h'-1'\(hy
.	ds th \o'bp'
.	ds Th \o'LP'
.	ds ae ae
.	ds Ae AE
.	ds oe oe
.	ds Oe OE
.\}
.rm #[ #] #H #V #F C
.SH "NAME"
expint \- Perl extension for blah blah blah
.SH "SYNOPSIS"
.PP
.Vb 2
\&  Here's how you integrate exp(f(x)) from $a to $b
\&  use expint;
.Ve
.Vb 16
\&  my @xy;
\&  my $x;
\&  for($x=...)   {
\&        push @xy [$x, f($x)];
\&  }
\&  my @s = sort {$a->[0] <=> $b->[0];} @xy;
\&  my $i;
\&  my $sum = 0;
\&  for($i=1; $i<$#s; $i++)       {
\&        $sum += expint($xy[$i-1]->[0], $xy[$i-1]->[1], $xy[$i]->[0], $xy[$i]->[1],
\&                        $xy[$i+1]->[0], $xy[$i+1]->[1]);
\&  }
\&  $sum += expend($a, $xy[$i-1]->[0], $xy[$i-1]->[1], $xy[$i]->[0], $xy[$i]->[1],
\&                        $xy[$i+1]->[0], $xy[$i+1]->[1]);
\&  $sum -= expend($b, $xy[$i+1]->[0], $xy[$i+1]->[1], $xy[$i]->[0], $xy[$i]->[1],
\&                        $xy[$i-1]->[0], $xy[$i-1]->[1]);
.Ve
.SH "DESCRIPTION"
Stub documentation for expint was created by h2xs. It looks like the
author of the extension was negligent enough to leave the stub
unedited.
.PP
Blah blah blah.
.SH "AUTHOR"
G. P. Kochanski gpk@bell-labs.com
.SH "SEE ALSO"
\fIperl\fR\|(1).

.rn }` ''
.IX Title "expint 3"
.IX Name "expint - Perl extension for blah blah blah"

.IX Header "NAME"

.IX Header "SYNOPSIS"

.IX Header "DESCRIPTION"

.IX Header "AUTHOR"

.IX Header "SEE ALSO"











speechresearch/gpklib/expint/expint.xs


#ifdef __cplusplus
extern "C" {
#endif
#include "EXTERN.h"
#include "perl.h"
#include "XSUB.h"
#ifdef __cplusplus
}
#endif

# undef LOCAL

double expint_local(double x, double ym, double x0, double y0, double xp, double yp);
double expint_end(double low, double x, double ym, double x0, double y0,
			double xp, double yp);

struct parab_t	{
	double xctr, yctr, coef;
	double slope, value;
	};

struct parab_t expint_parab(double xm, double ym, double x0, double y0, double xp, double yp);


MODULE = expint		PACKAGE = expint		PREFIX=expint_
PROTOTYPES: ENABLE


double
expint_localint(xm, ym, x0, y0, xp, yp)
	INPUT:
	double xm;
	double ym;
	double x0;
	double y0;
	double xp;
	double yp;
	CODE:
	RETVAL = expint_local(xm, ym, x0, y0, xp, yp);
	OUTPUT:
	RETVAL


double
expint_endint(low, xm, ym, x0, y0, xp, yp)
	INPUT:
	double low;
	double xm;
	double ym;
	double x0;
	double y0;
	double xp;
	double yp;
	CODE:
	RETVAL = expint_end(low, xm, ym, x0, y0, xp, yp);
	OUTPUT:
	RETVAL


double
expint_parabx(xm, ym, x0, y0, xp, yp)
	INPUT:
	double xm;
	double ym;
	double x0;
	double y0;
	double xp;
	double yp;
	PREINIT:
	struct parab_t tmp;
	CODE:
	tmp = expint_parab(xm, ym, x0, y0, xp, yp);
	RETVAL = tmp.xctr;
	OUTPUT:
	RETVAL

double
expint_paraby(xm, ym, x0, y0, xp, yp)
	INPUT:
	double xm;
	double ym;
	double x0;
	double y0;
	double xp;
	double yp;
	PREINIT:
	struct parab_t tmp;
	CODE:
	tmp = expint_parab(xm, ym, x0, y0, xp, yp);
	RETVAL = tmp.yctr;
	OUTPUT:
	RETVAL










speechresearch/gpklib/expint/expint.pm


package expint;

use strict;
use vars qw($VERSION @ISA @EXPORT @EXPORT_OK);

require Exporter;
require DynaLoader;
require AutoLoader;

@ISA = qw(Exporter DynaLoader);
# Items to export into callers namespace by default. Note: do not export
# names by default without a very good reason. Use EXPORT_OK instead.
# Do not simply export all your public functions/methods/constants.
@EXPORT = qw();
$VERSION = '0.01';

bootstrap expint $VERSION;

# Preloaded methods go here.

# Autoload methods go after =cut, and are processed by the autosplit program.

1;
__END__
# Below is the stub of documentation for your module. You better edit it!

=head1 NAME

expint - Perl extension for blah blah blah

=head1 SYNOPSIS

  Here's how you integrate exp(f(x)) from $a to $b
  use expint;

  my @xy;
  my $x;
  for($x=...)	{
  	push @xy [$x, f($x)];
  }
  my @s = sort {$a->[0] <=> $b->[0];} @xy;
  my $i;
  my $sum = 0;
  for($i=1; $i<$#s; $i++)	{
	$sum += expint($xy[$i-1]->[0], $xy[$i-1]->[1], $xy[$i]->[0], $xy[$i]->[1],
			$xy[$i+1]->[0], $xy[$i+1]->[1]);
  }
  $sum += expend($a, $xy[$i-1]->[0], $xy[$i-1]->[1], $xy[$i]->[0], $xy[$i]->[1],
			$xy[$i+1]->[0], $xy[$i+1]->[1]);
  $sum -= expend($b, $xy[$i+1]->[0], $xy[$i+1]->[1], $xy[$i]->[0], $xy[$i]->[1],
			$xy[$i-1]->[0], $xy[$i-1]->[1]);

=head1 DESCRIPTION

Stub documentation for expint was created by h2xs. It looks like the
author of the extension was negligent enough to leave the stub
unedited.

Blah blah blah.

=head1 AUTHOR

G. P. Kochanski gpk@bell-labs.com

=head1 SEE ALSO

perl(1).

=cut










speechresearch/gpklib/expint/MANIFEST


Changes
MANIFEST
Makefile.PL
expint.pm
expint.xs
test.pl










speechresearch/gpklib/expint/Makefile.PL


use ExtUtils::MakeMaker;
# See lib/ExtUtils/MakeMaker.pm for details of how to influence
# the contents of the Makefile that is written.
WriteMakefile(
    'NAME'	=> 'expint',
    'VERSION_FROM' => 'expint.pm', # finds $VERSION
    'LIBS'	=> [''],   # e.g., '-lm' 
    'DEFINE'	=> '',     # e.g., '-DHAVE_SOMETHING' 
    'INC'	=> '-I/home/gpk/headers',     # e.g., '-I/usr/include/other' 
    'OBJECT'	=> 'expint.o /home/gpk/mylib/mylib.a',
);










speechresearch/gpklib/expint/Changes


Revision history for Perl extension expint.

0.01  Mon Feb 22 11:51:09 1999
	- original version; created by h2xs 1.18











speechresearch/gpklib/expint/expint.c


/*
 * This file was generated automatically by xsubpp version 1.9507 from the 
 * contents of expint.xs. Do not edit this file, edit expint.xs instead.
 *
 *	ANY CHANGES MADE HERE WILL BE LOST! 
 *
 */

#line 1 "expint.xs"
#ifdef __cplusplus
extern "C" {
#endif
#include "EXTERN.h"
#include "perl.h"
#include "XSUB.h"
#ifdef __cplusplus
}
#endif

# undef LOCAL

double expint_local(double x, double ym, double x0, double y0, double xp, double yp);
double expint_end(double low, double x, double ym, double x0, double y0,
			double xp, double yp);

struct parab_t	{
	double xctr, yctr, coef;
	double slope, value;
	};

struct parab_t expint_parab(double xm, double ym, double x0, double y0, double xp, double yp);


#line 35 "expint.c"
XS(XS_expint_localint)
{
    dXSARGS;
    if (items != 6)
	croak("Usage: expint::localint(xm, ym, x0, y0, xp, yp)");
    {
	double	xm = (double)SvNV(ST(0));
	double	ym = (double)SvNV(ST(1));
	double	x0 = (double)SvNV(ST(2));
	double	y0 = (double)SvNV(ST(3));
	double	xp = (double)SvNV(ST(4));
	double	yp = (double)SvNV(ST(5));
	double	RETVAL;
#line 39 "expint.xs"
	RETVAL = expint_local(xm, ym, x0, y0, xp, yp);
#line 51 "expint.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

XS(XS_expint_endint)
{
    dXSARGS;
    if (items != 7)
	croak("Usage: expint::endint(low, xm, ym, x0, y0, xp, yp)");
    {
	double	low = (double)SvNV(ST(0));
	double	xm = (double)SvNV(ST(1));
	double	ym = (double)SvNV(ST(2));
	double	x0 = (double)SvNV(ST(3));
	double	y0 = (double)SvNV(ST(4));
	double	xp = (double)SvNV(ST(5));
	double	yp = (double)SvNV(ST(6));
	double	RETVAL;
#line 55 "expint.xs"
	RETVAL = expint_end(low, xm, ym, x0, y0, xp, yp);
#line 74 "expint.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

XS(XS_expint_parabx)
{
    dXSARGS;
    if (items != 6)
	croak("Usage: expint::parabx(xm, ym, x0, y0, xp, yp)");
    {
	double	xm = (double)SvNV(ST(0));
	double	ym = (double)SvNV(ST(1));
	double	x0 = (double)SvNV(ST(2));
	double	y0 = (double)SvNV(ST(3));
	double	xp = (double)SvNV(ST(4));
	double	yp = (double)SvNV(ST(5));
#line 70 "expint.xs"
	struct parab_t tmp;
#line 95 "expint.c"
	double	RETVAL;
#line 72 "expint.xs"
	tmp = expint_parab(xm, ym, x0, y0, xp, yp);
	RETVAL = tmp.xctr;
#line 100 "expint.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

XS(XS_expint_paraby)
{
    dXSARGS;
    if (items != 6)
	croak("Usage: expint::paraby(xm, ym, x0, y0, xp, yp)");
    {
	double	xm = (double)SvNV(ST(0));
	double	ym = (double)SvNV(ST(1));
	double	x0 = (double)SvNV(ST(2));
	double	y0 = (double)SvNV(ST(3));
	double	xp = (double)SvNV(ST(4));
	double	yp = (double)SvNV(ST(5));
#line 87 "expint.xs"
	struct parab_t tmp;
#line 121 "expint.c"
	double	RETVAL;
#line 89 "expint.xs"
	tmp = expint_parab(xm, ym, x0, y0, xp, yp);
	RETVAL = tmp.yctr;
#line 126 "expint.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

#ifdef __cplusplus
extern "C"
#endif
XS(boot_expint)
{
    dXSARGS;
    char* file = __FILE__;

    XS_VERSION_BOOTCHECK ;

        newXSproto("expint::localint", XS_expint_localint, file, "$$$$$$");
        newXSproto("expint::endint", XS_expint_endint, file, "$$$$$$$");
        newXSproto("expint::parabx", XS_expint_parabx, file, "$$$$$$");
        newXSproto("expint::paraby", XS_expint_paraby, file, "$$$$$$");
    XSRETURN_YES;
}











speechresearch/gpklib/expint/test.pl


# Before `make install' is performed this script should be runnable with
# `make test'. After `make install' it should work as `perl test.pl'

######################### We start with some black magic to print on failure.

# Change 1..1 below to 1..last_test_to_print .
# (It may become useful if the test is moved to ./t subdirectory.)

BEGIN { $| = 1; print "1..1\n"; }
END {print "not ok 1\n" unless $loaded;}
use expint;
$loaded = 1;
print "ok 1\n";

######################### End of black magic.

# Insert your test code below (better if it prints "ok 13"
# (correspondingly "not ok 13") depending on the success of chunk 13
# of the test code):



my $Pi = 3.1415926535;
my $ans0 = sqrt($Pi);
my $tmp0 = expint::localint(-10, -100, 0, 0, 10, -100);
print "$tmp0\n";

if(abs($tmp0-$ans0) > 1e-6)	{
	die "Bad ans 0=$tmp0, should be $ans0";
	}


my $ans1 = sqrt($Pi)/sqrt(2);
my $tmp1 = expint::localint(-10, -200, 0, 0, 10, -200);
print "$tmp1\n";

if(abs($tmp1-$ans1) > 1e-6)	{
	die "Bad ans 1=$tmp1, should be $ans1";
	}


my $ans2 = 0.683;
my $tmp2 = expint::localint(-2, -2, 0, 0, 2, -2)
		/ expint::localint(-10, -50, 0, 0, 10, -50);
print "$tmp2\n";

if(abs($tmp2-$ans2) > 1e-2)	{
	die "Bad ans 2";
	}

my $ans25 = -$ans2/2;
my $tmp25 = expint::endint(0, -2, -2, 0, 0, 2, -2)
		/ expint::localint(-10, -50, 0, 0, 10, -50);
print "$tmp25\n";

if(abs($tmp25-$ans25) > 1e-2)	{
	die "Bad ans 25";
	}


my $ans3 = exp(0.5)-exp(-0.5);
my $tmp3 = expint::localint(-1, -1, 0, 0, 1, 1);
print "$tmp3\n";

if(abs($tmp3-$ans3) > 1e-6)	{
	die "Bad ans 3";
	}


my $ans4 = 1;
my $tmp4 = expint::localint(-2, -2, 0, 0, 2, -2)
		/ expint::localint(-1, -2, 1, 0, 3, -2);
print "$tmp4\n";

if(abs($tmp4-$ans4) > 1e-7)	{
	die "Bad ans 4";
	}


my $ans5 = 2*exp(-1);
my $tmp5 = expint::localint(-2, -1, 0, -1, 2, -1);
print "$tmp5\n";

if(abs($tmp5-$ans5) > 1e-7)	{
	die "Bad ans 4";
	}


print "ok\n";










speechresearch/gpklib/thr_channel.c


#include <thread.h>
#include <synch.h>
#include <string.h>
#include <gpk_channel.h>


template <class T>
class channel : private generic_channel	{
	public:
	void write(const T *p)	{ generic_channel::write((const void *)p, sizeof(T));}
	void read(T *p)	{ generic_channel::read((void *)p, sizeof(T));}
	};










speechresearch/gpklib/util_gnu.c


#include <stmutil.h>
#include <pc.h>



int
kb_hit(void)
{
 return kbhit();
}


int
get_a_key()
{
 return getkey();
}

#if 0
void wait(double);

void
utsound(unsigned int freq, unsigned int duration)
{
 sound(freq);
 wait(duration/(double)18.2);
 sound(0);
}

#define NBUF    30

/* -1 means keep default colors */
void
scattrib(int fg, int bg, char ch, unsigned count)
{
 int i;
 char s[NBUF+1];
 long oldbg;
 int oldfg;
 struct rccoord tpos;

 if(bg > 0) {
	 oldbg = _getbkcolor();
	 _setbkcolor((long)bg);
	}
 if(fg > 0) {
	 oldfg = _getcolor();
	 _settextcolor(fg);
	 }
 tpos = _gettextposition();
 for(i=0;i<NBUF;i++)
		s[i] = ch;
 s[i] = '\0';
 for(i=0;i<count/NBUF;i++)
	_outtext(s);
 s[count%NBUF] = '\0';
 if(count%NBUF != 0)
	 _outtext(s);
 _settextposition(tpos.row, tpos.col);
 if(fg > 0)
	 _settextcolor(oldfg);
 if(bg > 0)
	 _setbkcolor(oldbg);
}

/* -1 means keep default colors */
void
output_string(char *buf, int fg, int bg)
{
 long oldbg;
 int oldfg;

 if(bg > 0) {
	 oldbg = _getbkcolor();
	 _setbkcolor((long)bg);
	}
 if(fg > 0) {
	 oldfg = _getcolor();
	 _settextcolor(fg);
	 }
 _outtext(buf);
 if(fg > 0)
	 _settextcolor(oldfg);
 if(bg > 0)
	 _setbkcolor(oldbg);
}

void
cursor_set(int row, int col)
{
 _settextposition(row+1, col+1);
}

void
sccurpos(int *row, int *col)
{
 struct rccoord xy;
 xy = _gettextposition();
 *row = xy.row-1;
 *col = xy.col-1;
}

int kb_hit(void);        /* is there a keystroke in the buffer? <conio.h> */


void
scclear()
{
 _clearscreen(_GCLEARSCREEN);
}

#define SCREEN_ROWS	25
#define SCREEN_COLS 80

struct winblk{                  /* my own window block */
	int ncols;                  /* number of columns in image */
	int nrows;                  /* number of rows in image */
	unsigned char *image;   /* the actual image */
	};

void *
save_screen(int xi, int yi, int xf, int yf)
{
 unsigned r_len, nrows;           /* row length and number of rows*/
 static unsigned lbytes = 2*SCREEN_COLS;    /* number of bytes in whole line*/
 int row;
 unsigned ri;
 struct winblk * ret;

 xf -= 1; yf -= 1;                /* fixes error in gregs addressing */
 assert(xi<=xf&&yi<=yf);          /* checks to see if ranges are valid */
 assert(xi>=0&&yi>=0&&xf<SCREEN_COLS&&yf<SCREEN_ROWS);
 ret = (struct winblk *)malloc(sizeof(struct winblk));
 assert( ret);
 r_len = xf - xi + 1;
 nrows = yf - yi + 1;
 ret->ncols = r_len;
 ret->nrows = nrows;
 ret->image = (unsigned char *)malloc((unsigned)nrows*r_len*2*sizeof(char));
 assert(ret->image != NULL);
 for(row=yi;row <= yf; row++){
	ri = row-yi;
	movedata(0xb800,(unsigned)(row*lbytes+2*xi),FP_SEG(ret->image),
			(unsigned)(FP_OFF(ret->image)+r_len*2*ri), (unsigned)r_len*2);
	}
 return (void *)ret;
}

/* puts stuff back onto the screen (see save_screen ) */
/* restore_screen MUST free the space it is passed */
void
restore_screen(int xi, int yi, int xf, int yf, void *underneath)
{
 struct winblk *under;
 unsigned r_len, nrows;        /* row length and number of rows in window */
 static unsigned lbytes = 2*SCREEN_COLS; /* number of bytes in whole line*/
 int row;
 unsigned char att, sp;
 unsigned char *b_row;
 unsigned ri;

 xf -= 1; yf -= 1;
 assert(xi<=xf&&yi<=yf);          /* checks to see if ranges are valid */
 assert(xi>=0&&yi>=0&&xf<SCREEN_COLS&&yf<SCREEN_ROWS);
 if ( underneath == (void *)0 ){
	att = (unsigned char)7<<4+(unsigned char)0;
	sp = ' ';
	r_len = xf - xi + 1;
	b_row = (unsigned char *)malloc((unsigned)(r_len)*sizeof(char)*2);
	assert(b_row != NULL);
	for(row=0;row<=xf-xi;row++){
		b_row[2*row] = sp;
		b_row[2*row+1] = att;
		}
	for (row = yi; row <= yf; row++){
		ri = row - yi;
		movedata(FP_SEG(b_row), FP_OFF(b_row), (unsigned)0xB800,
				(unsigned)(row*lbytes+2*xi),(unsigned)(r_len*2));
		}
	free(b_row);
	return;
	}
 else{
	under = (struct winblk *) underneath;
	assert( under->image );/* check exists */
	r_len = xf - xi + 1;
	nrows = yf - yi + 1;
	assert( under->nrows == nrows);                 /* same height */
	assert( under->ncols == r_len);                 /* same width */
	for (row = yi; row <= yf; row++){
	   ri = row - yi;
	   movedata(FP_SEG(under->image),
			   (unsigned)(FP_OFF(under->image)+r_len*2*ri), (unsigned)0xB800,
			   (unsigned)(row*lbytes+2*xi), (unsigned)(r_len*2));
	   }
	}
 free(under->image);
 free(under);
}

#endif










speechresearch/gpklib/gpkerr.c


#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <unistd.h>
#include "gpk_std.h"
#include "err.h"

LOCAL void err(C char *front, C char *prgm, C char *a, C char *b, FILE *where)
{
 BOOL hasspace = strchr(a, ' ')!=0;
 fputs(front, where);
 fputc(hasspace ? ' ' : '_', where);
 fputs(prgm, where);
 fputs(hasspace ? ": " : ":_", where);
 fputs(a, where);
 if(b) fputs(b, where);
 putc('\n', where);
}

void gpk_hidden_err(C char *prgm, C char *a, C char *b)
{
 err("ERR:", prgm, a, b, stdout);
 fflush(stdout);
 err("ERR:", prgm, a, b, stderr);
 fflush(stderr);
 fsync(fileno(stdout));
 fsync(fileno(stderr));
 exit(2);
}

void gpk_hidden_warn(C char *prgm, C char *a, C char *b)
{
 err("#WARN:", prgm, a, b, stdout);
 fflush(stdout);
 err("#WARN:", prgm, a, b, stderr);
 fflush(stderr);
 fsync(fileno(stdout));
 fsync(fileno(stderr));
}

void gpk_hidden_abort(C char *prgm, C char *a, C char *b)
{
 err("ERR:", prgm, a, b, stdout);
 fflush(stdout);
 err("ERR:", prgm, a, b, stderr);
 fflush(stderr);
 fsync(fileno(stdout));
 fsync(fileno(stderr));
 abort();
}










speechresearch/gpklib/Block.c


#include <Block.h>
# include <assert.h>

template<class T>
void Block<T>::check(int i) const
{
 assert(i>=0);
 assert(i<n);
}

template<class T>
unsigned Block<T>::size(unsigned k)
{
	if (k != n)
		move(new T[k], k);
	return n;
}

template<class T>
Block<T>::~Block()
{
	delete[] p;
}

template<class T>
Block<T>& Block<T>::operator=(const Block<T>& b)
{
	delete[] p;
	copy(b);
	return *this;
}

/* Clear k elements starting at v */
template<class T>
void Block<T>::clear(T* v, unsigned k)
{
	register T* p = v;
	register T* lim = v + k;
	T* valptr = default_value();
	while (p < lim-4) {
		*p++ = *valptr;
		*p++ = *valptr;
		*p++ = *valptr;
		*p++ = *valptr;
		}
	while (p < lim)
		*p++ = *valptr;
}

void Block<char>::clear(char *v, unsigned k) {bzero(v, k);}

/* Make this a copy of b */
template<class T>
void Block<T>::copy(const Block<T>& b)
{
	// assert (p is 0 or garbage)
	p = new T[b.n];
	if (p) {
		n = b.n;
		transfer(b.p, n);
	} else
		n = 0;
}

/* Grow this Block by 1.5 until it can contain at least k+1 */
template<class T>
unsigned Block<T>::grow(unsigned k)
{
	unsigned nn = n;
	if (nn == 0)
		nn++;
	while (nn <= k)
		nn += (nn >> 1) + 1;
	T* np = new T[nn];
	if (!np) {
		nn = k+1;
		np = new T[nn];
	}
	move(np, nn);
	return n;
}

/* Transfer len (or fewer) elements into this Block. */
template<class T>
void Block<T>::transfer(T* source, unsigned len)
{
	register T* plim;
	register T* pp = p;
	register T* q = source;

	if (n > len) {
		plim = p + len;
		clear(plim, n - len);
	} else
		plim = p + n;

	while (pp < plim-4)	{
		*pp++ = *q++;
		*pp++ = *q++;
		*pp++ = *q++;
		*pp++ = *q++;
		}
	while (pp < plim)
		*pp++ = *q++;
}

void Block<char>::transfer(char *source, unsigned len)
{ if(n>len)	bzero(p+len, n-len); bcopy(source, p, n);}
/*
 * The contents of this Block now live in memory starting at np
 * If np is 0, null out this Block.
 */
template<class T>
void Block<T>::move(T* np, unsigned nn)
{
	T* oldp = p;
	unsigned oldn = n;
	p = np;
	if (np) {
		n = nn;
		transfer(oldp, oldn);
	} else
		n = 0;
	delete[] oldp;
}

/* Exchange the contents of this Block with another Block */
template<class T>
void Block<T>::swap(Block<T>& b)
{
	T* bp = b.p;
	unsigned bn = b.n;
	b.p = p;
	b.n = n;
	p = bp;
	n = bn;
}

template<class T>
T* Block<T>::default_value() {
	static T default_item;
	return(&default_item);
}










speechresearch/gpklib/mydb.c


#include <gpk_std.h>
#include <stdio.h>
#include <assert.h>
#include <sys/types.h>
#include <unistd.h>

C static char fileheadermagic[] = "MYDB1gpk";
struct filehdr	{
	char magic[16];
	long tree_head;
	long branch_free_list;
	long leaf_free_list;
	};

C static long LEAFFREE =  30341437L;
C static long LEAFMAGIC =  34343431L;
struct leaf	{
	long leafmagic;
			/* key recycled as next item in free list */
	long key, time, seqn;
	long ahash, vhash;
	/* Value goes here... */
	};


struct leafptr	{
	long loc, len;
	short isleaf;	/* 0 for branch, 1 for leaf */
	};


#define NFS	8
#define NLEAF	10

C static long BRANCHFREE = 2723623L;
C static long BRANCHMAGIC = 2323621L;
struct branch	{
	long branchmagic;
	long n;			/* Number of filled slots. */
					/* Recycled as ptr to next in free list. */
	char fs[NFS];		/* First few chars of first leaf node. */
	char ls[NFS];		/* First few chars of last leaf node. */
	struct leafptr lp[NLEAF];
	};


struct rtn_leaf	{
	long key, time, seqn;
	long leafloc, lastbranchloc;
	char *av;
	};


enum cmp_e	{TOOSMALL=-1, MATCH=0, TOOBIG=1, NOTTHERE};

static enum cmp_e ckleaf(char *av, long avn, int fd, long loc, long len,
						long brloc, int ofd)
{
 assert(ofd >= 0);
 assert(fd >= 0);
 assert(loc >= 0);
 assert(len >= sizeof(leaf));

 int ok = lseek(fd, loc, SEEK_SET)!=(-1);
 assert(ok);

 char *buf = new char[len+sizeof(leaf)+1];
 ok = read(fd, buf, len+sizeof(leaf)))==len+sizeof(leaf);
 assert(ok);
 struct leaf lf;
 memcpy(&lf, buf, sizeof(leaf));

 if(lf.leafmagic == LEAFFREE)
	return NOTTHERE;

 assert(lf.leafmagic == LEAFMAGIC);

 C long l = avn<len ? avn : len;
 int cmp = 0;

 if(l != 0)
	cmp = memcmp(&buf[sizeof(leaf)], av, l);

 if(cmp==0 && avn==len)	{
	char *b = new char[1000 + len];
	assert(b);
	buf[sizeof(leaf)+len] = '\0';
	int bl = sprintf(b, "*key=%ld *time=%ld *seqn=%ld *brloc=%ld",
						lf.key, lf.time, lf.seqn, brloc);
	strncat(b, &buf[sizeof(leaf)], len+1);
	strncat(b, "\n");
	bl += len+1;
	ok = write(ofd, b, bl)==bl;
	assert(ok);
	return MATCH;
	}
 return cmp>0||avn>len ? TOOBIG : TOOSMALL;
}


static enum cmp_e find(char *av, long avn, int fd, long loc, int ofd)
{
 enum cmp_e rv = NOTTHERE;
 assert(fd >= 0);
 assert(loc >= 0);

 int ok = lseek(fd, loc, SEEK_SET)!=(-1);
 assert(ok);

 struct branch br;
 ok = read(fd, &br, sizeof(br))==sizeof(br);
 assert(ok);

 if(br.branchmagic == BRANCHFREE)
	return NOTTHERE;

 assert(br.branchmagic == BRANCHMAGIC);

 if(memcmp(br.fs, av, avn<FSN ? avn : fsn) > 0)
	return TOOBIG;
 if(memcmp(br.ls, av, avn<FSN ? avn : fsn) < 0)
	return TOOSMALL;

 int i;
 for(i=0; i<n; i++)	{
	enum cmp_e tmp;

	if(br.lp[i].isleaf)	{
		tmp = ckleaf(av, avn, fd, br.lp[i].loc, br.lp[i].len, loc, ofd);
	else
		tmp = find(av, avn, fd, br.lp[i].loc, ofd);

	if(tmp == TOOSMALL)
		rv = TOOSMALL;
	if(tmp == TOOBIG)
		break;
	}

 return rv;
}

int 


int mdb_delete(int fd, long leafloc, long brloc, int ofd)
{
}










speechresearch/gpklib/gpkieee754_RH73Linux.c


#define _GNU_SOURCE
#include <math.h>

#undef isnormal

#include "gpkieee754_Linux.h"



double quiet_nan(long z)
{
	return NAN;
}


float quiet_nanf(long z)
{
	return NAN;
}



double infinity()
{
	return INFINITY;
}



float infinityf()
{
	return INFINITY;
}


int isnormal(double x)
{
	return (fpclassify (x) == FP_NORMAL);
}


#if 0
int finite(double x)
{
	return __finite(x);
}


int finitef(float x)
{
	return __finitef(x);
}
#endif

int isnanf(float x)
{
	return __isnanf(x);
}

#if 0
int isnan(double x)
{
	return __isnan(x);
}
#endif










speechresearch/gpklib/innerloop4.h


#define INNERLOOP(j, s, n, x)	{	\
			const int np_ = (n);	\
			int j = (s);		\
			while(j+4 <= np_)	{	\
				{ x; } j++;	\
				{ x; } j++;	\
				{ x; } j++;	\
				{ x; } j++;	\
				}		\
			for(;j<np_; j++)	{	\
				x;		\
				}		\
			}










speechresearch/gpklib/gpkerr.h


#ifndef GPK_ERR_H
# define GPK_ERR_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif

void gpk_hidden_abort(C char *prgm, C char *a, C char *b=0);
void gpk_hidden_err(C char *prgm, C char *a, C char *b=0);
void gpk_hidden_warn(C char *prgm, C char *a, C char *b=0);

# define gpk_abort(a,b)	gpk_hidden_abort(__FILE__, (a), (b))
# define gpk_err(a,b)	gpk_hidden_err(__FILE__, (a), (b))
# define gpk_warn(a,b)	gpk_hidden_warn(__FILE__, (a), (b))

#endif










speechresearch/gpklib/Block.h


#ifndef BLOCK_H
#define BLOCK_H

template<class T>
class Block	{
public:
	unsigned size() const { return n; }
	unsigned size(unsigned);
	Block() { n = 0; p = 0; }
	Block(unsigned k) { n = 0; p = 0; size(k); }
	Block(const Block<T>& b) { copy(b); }
	~Block();
	Block<T>& operator=(const Block<T>&);
	operator T*() { return p; }
	operator const T*() const { return p; }
	T* end() { return p + n; }
	const T* end() const { return p + n; }
	T& operator[](int i) { check(i); return p[i]; }
	const T& operator[](int i) const { check(i); return p[i]; }
	int reserve(unsigned k) { return k<n || grow(k); }
	void swap(Block<T>& b);
private:
	void check(int i) const ;
	T* p;
	unsigned n;
	void move(T*, unsigned);
	void transfer(T*, unsigned);
	void clear(T*, unsigned);
	void copy(const Block<T>&);
	unsigned grow(unsigned);
	static T* default_value();
};
#endif










speechresearch/gpklib/gpkieee754_RH73Linux.h


double quiet_nan(long z);
float quiet_nanf(long z);
double infinity();
float infinityf();
#if 0
int isnormal(double);
int isnan(double);
extern "C" int finitef(float);
extern "C" int finite(double);
#endif
int isnanf(double);










speechresearch/gpklib/make.cygwin.inc




# This is the root of the installation directory.
# GPKlib stuff get installed into $(BASE)/lib and $(BASE)/include .
BASE=/usr/local

# Program for object-code archives.  Normally 'ar' on unix.
AR=ar

# Compiler flags:
CFLAGS= -D__USE_GNU -Wall -g -x c++ -g3 -Wshadow -Wpointer-arith -Wcast-align -Wcast-qual -Wwrite-strings -O3

# Extra compiler flags for building shared libraries:
CFLAG_LIB = -fpic -shared

#Libraries used by gpklib
LIBS=-lgpk -lm

# How to build a shared .so  library
LDSHARE=g++ -shared
# LDSHARE=g++ -G

# Compiler for  .c to .o
COMPILER=g++

# Linker for executables
LD = g++

MYLIBD=$(BASE)/lib
INC=$(BASE)/include
INCLUDES=-I$(INC) -I$(INC)/gpklib
# CC=$(COMPILER) -D$(OS) $(INCLUDES)
CC=$(COMPILER) $(INCLUDES)
# CCLIB=$(COMPILER) -D$(OS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
CCLIB=$(COMPILER) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
LPATH=-L $(BASE)/lib










speechresearch/gpklib/a_x.c


#include <stdlib.h>
#include <math.h>
#include <stdio.h>
#include <assert.h>
#include <string.h>
#include <float.h>
#include "gpkieee754.h"
#include "gpk_std.h"
#include "numerics.h"
#include "gpklib.h"
#include "gpkerr.h"
#include "innerloop2.h"
#include "m22/v2.h"
#include "m22/m22.h"
#include "m22/m22v2.h"
#include "nfold_vec.h"

#ifdef _REENTRANT
#include <thread.h>
#include <signal.h>
#endif

LOCAL C int num_for_decr = 6;
LOCAL C double exploredFac = 2.0;
LOCAL C double exploredFac_notrust = 0.10;
LOCAL C double SpreadFac = 0.6;
LOCAL C double SpreadDecr = 2.0;
LOCAL C int AFew = 5;

inline double xx(double x) {return x*x;}

inline double max(double a, double b)	{ return a>b  ? a : b;}
inline double min(double a, double b)	{ return a<b  ? a : b;}
inline int imin(int a, int b)	{ return a<b  ? a : b;}
static double max(double a, double b, double c)	{ return max(a, max(b, c));}

static double minmax(double mn, double x, double mx)
{ return max(mn, min(x, mx)); }

#define D if(0)
#define DD if(0)

C BOOL DEBUG_DIRSET = 0;

void boom(int);
#define BOOM	boom(__LINE__+30000)


#ifdef _REENTRANT

unsigned intrand(int r)
{
 static mutex_t m;
 
 mutex_lock(&m);
 double tmp = ran1(0);
 mutex_unlock(&m);

 return (int)(r*tmp);
}

#else

unsigned intrand(int r)
{
 double tmp = ran1(0);

 return (int)(r*tmp);
}

#endif


double unirand()
{
 double t = intrand(1048576)/1048576.0;
 t += intrand(1048576)/1e9;
 if(t >= 1)
	t -= 1;
 return t;
}


LOCAL double logrand()
{
 C double rv =  -log(unirand());
 return rv;
}


LOCAL double normalrand()
{
 C static double qn = quiet_nan(0);
 static double extra = qn;
 if(!isnan(extra))	{
	C double tmp = extra;
	extra = qn;
	return tmp;
	}

 C double t1 = sqrt(-2*log(unirand()));
 C double angle = 2*M_PI*unirand();
 extra = t1 * sin(angle);
 return t1 * cos(angle);
}




LOCAL void copya(double *to, C double *from, int n)
{
 memcpy(to, from, n*sizeof(double));
}


LOCAL double dot(C double *x, C double *y, int n)
{
 double dotsum = 0;
 BOOM;
 INNERLOOP(i, 0, n, dotsum += x[i]*y[i]);
 return dotsum;
}





vector2 scale(C vector2& a, C vector2& b) { return vector2(a(0)/b(0), a(1)/b(1)); }
// BOOL operator==(C vec& a, C vec& b) { return a.x0==b.x0 && a.x1==b.x1; }
// BOOL operator!=(C vec& a, C vec& b) { return a.x0!=b.x0 || a.x1!=b.x1; }



vector2 perp_to(C vector2& a)	{ return vector2(a(1), -a(0)); }
double hypot(C vector2& a) { return a.norm();}




LOCAL double *calc_combo(C double *d1, C double *d2, int n, C vector2& x)
{
 assert(finite(x));
 double *tmp = double1alloc(n);
 assert(tmp);

 INNERLOOP(i, 0, n, tmp[i] = d1[i]*x(0) + d2[i]*x(1));

 boom(302);
 return tmp;
}


double * calc_combo(C double *pc, C double *d1, C double *d2, int n, C vector2& x)
{
 double *tmp = double1alloc(n);
 assert(tmp);
 assert(finite(x));

 INNERLOOP(i, 0, n, tmp[i] = pc[i] + d1[i]*x(0) + d2[i]*x(1));

 boom(302);
 return tmp;
}



void print_pc(C double *pc, int n, FILE *fp, C char *prefix = 0)
{
 boom(2000);
 if(fp)	{
	int i;
	if(prefix)
		fprintf(fp, "%s", prefix);
	for(i=0;i<n;i++)
		fprintf(fp, "%g%c", pc[i], i==n-1 ? '\n' : ' ');
	fflush(fp);
	}
}


LOCAL double hypot(C double *x, int n)
{
 double s = 0;
 INNERLOOP(i, 0, n, s += xx(x[i]));
 return sqrt(s);
}


void summarize_dir(C char *prefix, FILE *fp, C double *pi, C double *sz, int n, int nshow)
{
 int j;
 int nn = imin(n, nshow);
 int *tmp = int1alloc(nn);
 assert(tmp);
 for(j=0; j<nn; j++)
	tmp[j] = -1;

 for(j=0; j<n; j++)	{
	int k;
	for(k=nn-1; k>=0  &&  (tmp[k]==-1 || fabs(pi[j])>fabs(pi[tmp[k]])); k--)	
			;
	int m = k+1;
	for(k=nn-2; k>=m; k--)
		tmp[k+1] = tmp[k];
	if(m < nn)
		tmp[m] = j;
	}
 fprintf(fp, "%s", prefix);
 for(j=0; j<nn && pi[tmp[j]]!=0; j++)	{
	if(sz)
		fprintf(fp, "p%d= %g*%g ", tmp[j], pi[tmp[j]], sz[tmp[j]]);
	else
		fprintf(fp, "p%d= %g*sz ", tmp[j], pi[tmp[j]]);
	}
 if(fabs(hypot(pi, n)-1) > 0.0001)
	fprintf(fp, j<n ? "...(hypot=%g)\n" : "(hypot=%g)\n",
			hypot(pi, n));
 else
	fprintf(fp, j<n ? "...\n" : "\n");
 int1free(tmp);
}



LOCAL BOOL orthonormalize(double *pdi, C double *p_last, int n)
{
 assert(pdi != p_last);
 if(!(fabs(hypot(pdi, n) - 1) < 0.001))	{
	fprintf(stderr, "INFO: hypot(pdi)=%g\n", hypot(pdi, n));
	summarize_dir("INFO: pdi is:", stderr, pdi, 0, n, 10);
	return FALSE;
	}
 assert(fabs(hypot(pdi, n) - 1) < 0.001);
 assert(fabs(hypot(p_last, n) - 1) < 0.001);
 C double fac = dot(pdi, p_last, n)/dot(p_last, p_last, n);
 BOOM;
 assert( finite(fac));

 /* Subtract out part of pdi in direction of p_last. */
 INNERLOOP(i, 0, n, pdi[i] -= fac*p_last[i]);

 C double pd = hypot(pdi, n);
 INNERLOOP(i, 0, n, pdi[i] /= pd);
 D if(pd < 0.99)
	fprintf(stderr, "#Fac for orthogonalization=%g = length_ratio=%g\n",
			fac, sqrt(pd));

 if(!(pd > 0.001))	{
	D fprintf(stderr,
		"# loss of orthogonality: pd=%g, fac=%g\n",
		pd, fac);
	print_pc(p_last, n, stderr, "#p_last: ");
	return FALSE;
	}

 return TRUE;
}



#define MAXPARAM	6

LOCAL BOOL
invert(double ainv[MAXPARAM][MAXPARAM], int Np)		/* Invert matrix */
{
	int kx,im[MAXPARAM],jm[MAXPARAM];
	double bx[MAXPARAM],c[MAXPARAM];
	C double eps = 1e-31;


boom(100);
/*
* zero out the indices marking the pos of the max for each param
* (finding the max helps precision of final ans)
*/
	{
	int j;
	for(j=0; j<Np; ++j)
		im[j] = jm[j] = 0;
	}

/* find location of max for each param- here called pivot */
	for(kx=0; kx<Np; ++kx) {
		/*determination of pivot element*/
		double pivot = 0;

		/* fprintf(stderr, "Gjr1.%d\n", kx); */
		/* start at 'kx' bec only have to do param's once */
		{
		int i;
		double fabs_pivot = 0;
		for(i=kx; i<Np; ++i) {
			int j;

			for(j=kx; j < Np; ++j) {
				if(fabs(ainv[i][j]) > fabs_pivot) {
					pivot = ainv[i][j];
					fabs_pivot = fabs(pivot);
					jm[kx] = i;
					im[kx] = j;
					}
				}
			}
		}

		/* if max val is tiny,  something's wrong */
		if(fabs(pivot) < eps) {
			fprintf(stderr, "Singular Matrix, kx=%d, im,jm=%d,%d:\n",
									kx, im[kx], jm[kx]);
			int iq;
			for(iq=0;iq<Np;iq++)	{
				int jq;
				for(jq=0;jq<Np;jq++)
					fprintf(stderr, "%g ", ainv[iq][jq]);
				fprintf(stderr, "\n");
				}

			return FALSE;
			}

		/* if max is not on diag, move it there */
		if(jm[kx] != kx)	{	/* row swap */
			int j;

			for(j=0; j< Np; ++j) {
				C int l = jm[kx];
				C double z = ainv[l][j];

				ainv[l][j] = ainv[kx][j];
				ainv[kx][j] = z;
				}
			}

		if(im[kx] != kx)	{	/* column swap*/
			int ii;

			for(ii=0; ii<Np; ++ii) {
				C int l = im[kx];
				C double z = ainv[ii][l];

				ainv[ii][l] = ainv[ii][kx];
				ainv[ii][kx] = z;
				}
			}

		{
		int i;
		/*Gauss-Jordan method to manip matrix I/A to get invA */
		for(i=0; i<Np; ++i) {
			if(i == kx)	{	/* diag elem must be div by self2*/
				bx[i] = 1./ pivot;
				c[i] = 1.;
				}
			else	{	/* others by diag, then frac made up
						* of col elems of the 'kx' col(saved as bx)
						*sub'd from self (saved in 'c'*/
				bx[i] = (-ainv[kx][i])/pivot;
				c[i] = ainv[i][kx];
				}
			ainv[kx][i] = ainv[i][kx] = 0.;
			}

		/* fprintf(stderr, "Gjr6.%d\n", kx); */
		for(i=0; i<Np; ++i)	{
			int j;

			for(j=0; j<Np; ++j)
				ainv[i][j] += c[i]*bx[j];
			}
		}
	}

	/*reordering the matrix - undo the swap for max */
	{
	int m;
	/* fprintf(stderr, "Gjr7\n"); */
	for(m=0; m<Np; ++m) {
		kx = Np-m -1;	
		/* fprintf(stderr, "Gjr7.%d\n", kx); */
		if(jm[kx] != kx) {
			int i;

			for(i=0; i<Np; ++i) {
				C int l = jm[kx];
				C double z=ainv[i][l];

				ainv[i][l] = ainv[i][kx];
				ainv[i][kx] = z;
				}
			}
		if(im[kx] != kx) {
			int j;
			for(j=0; j<Np; ++j) {
				C int l = im[kx];
				C double z = ainv[l][j];

				ainv[l][j] = ainv[kx][j];
				ainv[kx][j] = z;
				}
			}
		}
	}
 return TRUE;
}



class stuff	{
	int magic;
	public:
	vector2 v;
	double y;
	stuff() : v(quiet_nan(0), quiet_nan(0)), y(quiet_nan(0)) {;}
	stuff(double xx0, double xx1, double yy)
	: v(xx0, xx1), y(yy) {;}
	stuff(C vector2& x, double yy) : v(x), y(yy) {;}
	operator int() C	{return finite(v) && !isnan(y);}
	int operator !() C	{return !finite(v) || isnan(y);}
	};


typedef C stuff *Cstuffp;
class sortedstuff	{
	stuff *p;
	int nn, nalloc;
	double T;

	public:

	sortedstuff(int n_alloc, double T_)
		: p(new stuff[n_alloc]), nn(0), nalloc(n_alloc), T(T_) { assert(p);}
	~sortedstuff()	{delete [] p;}
	stuff add(C stuff& tmp);
	void add(C sortedstuff& x);
	int n() C	{return nn;}
	operator Cstuffp() C	{return p;}
	stuff operator[](int i) C {return p[i];}
	};


stuff sortedstuff::add(C stuff& tmp)
{			/* Crude insertion sort, with energies uncertain by T. */
 int i;
 boom(200);
 if(isnan(tmp.y))
	return tmp;

 for(i=0; i<nn; i++)
	if(hypot(tmp.v - p[i].v) < 1e-6)
		return p[i];	/* Already entered. */

 C double tmpy = tmp.y + 0.5*T*normalrand();
 assert(nalloc>0 && nn>=0);
 if(nn >= nalloc)
	nn--;

 for(i=0;i<nn && !(p[i].y>=tmpy); i++)
	;
 {
 int j;
 for(j=nn-1;j>=i;j--)
	p[j+1] = p[j];
 }
 nn++;
 p[i] = tmp;
 return p[i];
}
 

void sortedstuff::add(C sortedstuff& x)
{
 int i;
 for(i=0; i<x.n(); i++)
	add(x[i]);
}


struct min_xf {
	double est_min;
	double xf;
	min_xf(double ssa, double xxf) : est_min(ssa), xf(xxf) {;}
	};


LOCAL  stuff Try(double (*funk)(C double *, int, void *, int, int, int),
					void *c, int nc, int copy, int iter,
					C double *pc, C double *d0, C double *d1, int n,
					C vector2& x)
{
 assert(finite(x));
 double *tmp = calc_combo(pc, d0, d1, n, x);
 boom(400);
 C double ytmp = (*funk)(tmp, n, c, nc, copy, iter);
 D fprintf(stderr, "\t[copy=%1d]Try(%g,%g){pc=%g... tmp=%g...} = %g\n",
					copy, x(0), x(1), pc[0], tmp[0], ytmp);
 double1free(tmp);
 return stuff(x, ytmp);
}



LOCAL BOOL lowest_point_on_edge(C sortedstuff &s)
{
 int i;
 for(i=2; i<s.n(); i++)	{
	int j;
	for(j=1; j<i; j++)
		if(dot(s[i].v-s[0].v, s[j].v-s[0].v) < 0)
			return FALSE;	/* There is a point opposite to s[i].v */
	}

 /* There is some point which doesn't
	have an opposite.  Therefore, s[0]
	must be on the edge of the distribution. */
 return TRUE;
}



LOCAL double estimate_min(C sortedstuff& s, C vector2& expdir, C vector2& startpt)
{
 return dot(expdir, (s[0].v-startpt)*3
			+(s[1].v-startpt)*2
			+(s[2].v-startpt)*1)
			/(expdir.norm() * (3+2+1));
}



#define LOTS	100

/* expdir sets the exploration direction, startpt sets the starting point. */
LOCAL min_xf explore_inner(sortedstuff *ss,
				double (*funk)(C double *, int, void *, int, int, int),
				void *c, int nc, int copy, int iter,
				C double *pc , C double *d0, C double *d1, int n,
				double dely, double T,
				C vector2& expdir, C stuff& startpt)
{
 assert(finite(expdir));
 assert(finite(startpt));
 boom(500);
 double xf = 1;
 sortedstuff s(3+LOTS, T);
 if(finite(startpt.y))
	s.add(startpt);

 double y1 = s.add(Try(funk, c, nc, copy, iter,
							pc, d0, d1, n, expdir*xf+startpt.v)).y;
 boom(600);
 while(y1-s[0].y>2*dely && fabs(xf)>0.03)	{
	xf /= -2;
	y1 = s.add(Try(funk, c, nc, copy, iter, pc, d0, d1, n, expdir*xf+startpt.v)).y;
	}
 while(xf>=1 && xf<20 && y1-s[0].y<0.5*dely)	{
	C double os0y = s[0].y;
	xf *= 2;
	y1 = s.add(Try(funk, c, nc, copy, iter, pc, d0, d1, n, expdir*xf+startpt.v)).y;
	if(y1 > os0y)
		xf *= -1;
	}

 boom(700);
 if(s.n()<3 || !finite(s[2]))	{
	if(y1-s[0].y>dely || xf<1)
		s.add(Try(funk, c, nc, copy, iter,
								pc, d0, d1, n, expdir*(-0.6*xf)+startpt.v));
	else
		s.add(Try(funk, c, nc, copy, iter,
								pc, d0, d1, n, expdir*(1.7*xf)+startpt.v));
	}

 if(s.n()>1 && lowest_point_on_edge(s))	{
	fprintf(stderr, "\t[copy=%d] lowest point at end in explore_inner(): extend.\n", copy);
	s.add(Try(funk, c, nc, copy, iter, pc, d0, d1, n, s[0].v*2.0-s[1].v));
	}

 if(s.n()==2 || !finite(s[2]))	{
	fprintf(stderr, "\t[copy=%d] having trouble finding enough finite data: explore_inner()\n", copy);
	s.add(Try(funk, c, nc, copy, iter, pc, d0, d1, n, (s[0].v+s[1].v)*0.5));
	}

 ss->add(s);

 return min_xf(estimate_min(s, expdir, startpt.v), xf);
}




LOCAL double go_accept_step(C sortedstuff& s, double *pc,
							C double *d0, C double *d1, int n,
							double T)
{
 if(s.n()<2 || !finite(s[0].y))
	return quiet_nan(0);

 C double zero = s[0].y - 0.5*(finite(s[1].y) ? 0.5*(s[1].y-s[0].y) : 0)
						- 0.5*T/s.n();
 C double E = zero + T*logrand();
 int chosen = -1;
 {
 double diff = infinity();
 int i;
 for(i=0; i<s.n(); i++)	{
	/* We probably take the measurement that has its energy
	   closest to E.  Measurements that differ by only T/s.n() are
	   considered interchangeable. */

	C double tmp = fabs(s[i].y - E) - (T/s.n())*logrand();
	if(tmp < diff)	{
		diff = tmp;
		chosen = i;
		}
	}
 }
 assert(chosen >= 0);
 assert(finite(s[chosen].v));

 D fprintf(stderr, "\tgo_accept_step [%d] (%g,%g)=%g, target E=%g, zero=%g, T=%g\n",
					chosen, s[chosen].v(0), s[chosen].v(1), s[chosen].y, E, zero, T);
 
 double *tmp = calc_combo(pc, d0, d1, n, s[chosen].v);
 copya(pc, tmp, n);
 double1free(tmp);
 return s[chosen].y;
}




struct vecpair	{
	vector2 v0, v1;
	vecpair(C vector2& a, C vector2& b) : v0(a), v1(b) {;}
	vecpair() : v0(), v1() {;}
	};


LOCAL BOOL finite(C vecpair & x)
{ return finite(x.v0) && finite(x.v1); }


LOCAL double sign(double x) { return x>0 ? 1 : (x<0 ? -1 : 0); }


/* See Numerical Recipies. */
LOCAL void jacobi_step(C matrix22& c, vector2 *ev1, vector2 *ev2)
{
 C double theta = (c(1,1)-c(0,0))/(c(0,1)+c(1,0));
 if(!finite(theta) || theta>1e10)	{
	*ev1 = vector2(1.0, 0.0);
	*ev2 = vector2(0.0, 1.0);
	}
 C double cc = 1 / sqrt(theta*theta + 1);
 C double t = (theta>0 ? 1 : -1) / (fabs(theta) + sqrt(theta*theta + 1));
 *ev1 = vector2(cc, -t*cc);  /* reverse? */
 *ev2 = vector2(t*cc, cc);
}



int rank_r(C sortedstuff& s, int which, C vector2& ctr)
{
 int i, rank = 0;
 assert(s.n() > 0);
 C double r = hypot(s[which].v - ctr);
 BOOM;
 for(i=0; i<s.n(); i++)
	if(hypot(s[i].v-ctr) < r)
		rank++;
 return rank;
}


int rank_y(C sortedstuff& s, int which)
{
 int i, rank = 0;
 assert(s.n() > 0);
 C double y = s[which].y;
 BOOM;
 for(i=0; i<s.n(); i++)
	if(s[i].y < y)
		rank++;
 return rank;
}



LOCAL double move_toward_axis(double num, double cf)
{
 int sign = num>0 ? 1 : -1;
 double tgt = fabs(num)>sqrt(0.5) ? sign : 0;
 return cf*num + (1-cf)*tgt;
}


LOCAL vector2 move_toward_axes(vector2 a, double cf)
{
 fprintf(stderr, "move_toward_axes: cf=%g\n", cf);
 assert(cf>=0 && cf<=1);
 a = normalize(a);
 assert(fabs(hypot(a) - 1) < 0.1);
 vector2 tmp(move_toward_axis(a(0), cf), move_toward_axis(a(1), cf));
 return normalize(tmp);
}



LOCAL vecpair get_nonparab_dirs(C sortedstuff& s, double dely, vector2 *maybe_dir = 0)
{
 boom(1100);
 vector2 sum1(0.0, 0.001), sum2(0.0, 0.001), sump(0.0, 0.0);
 N2foldVec up_dir(0.0, 0.001);
 double sw1 = 0.01, sw2 = 0.01;
 int i, saw = 0;

 if(s.n() <= 2)
	return vecpair();

 /* Accumulate info on steep direction: */
 for(i=1; i<s.n(); i++)	{
	C int w = rank_y(s, i) - rank_r(s, i, s[0].v);
	C double ew = exp(w);
	C vector2 n = normalize(s[i].v - s[0].v);
	assert(finite(n));
	sum1 += n * ew;
	sum2 += n * (1/ew);
	sump += n;	 /* Find out where most exploration was: */
	up_dir += N2foldVec(n) * w;
	saw += abs(w);
	sw1 += ew;
	sw2 += 1/ew;
	}


 /* Point away from worst points: */
 vector2 updir(up_dir.pos(0));
 /* Aim the steep direction as much as possible away
	from high points, toward low points, and away from points in general: */
 if(dot(updir, sum1)/sw1
		- dot(updir, sum2)/sw2
		+ dot(updir, sump)/(s.n()-1) > 0)
	updir *= -1;
 assert(finite(updir));
 assert(hypot(updir) > 0.00000001);

 C double confidence = saw/(double)(saw + s.n());
 /* If you're not confident in the directions, leave them close to the axes: */
 fprintf(stderr, "hypot(updir)[%g,%g] = %g\n", updir(0), updir(1), hypot(updir));
 updir = move_toward_axes(updir, confidence);
 assert(finite(updir));

 vector2 shallow = perp_to(updir);
 /* Aim the shallow direction as much as possible away
	from high points, toward low points, and away from points in general: */
 if(dot(shallow, sum1)/sw1
		- dot(shallow, sum2)/sw2
		+ dot(shallow, sump)/(s.n()-1) > 0)
	shallow *= -1;

 if(maybe_dir)
 	*maybe_dir = sum1 * (-1/sw1);

 {
 /* Now, find out a typical distance in the steep direction:
	how far can you go and still be at low altitude. */
 double sm = 0, smw = 0;
 for(i=1;i<s.n();i++)
	if(hypot(s[i].v-s[0].v)>1e-4 && (i==1 || finite(s[i].y)))	{
		double f = sqrt(dely/fabs(s[i].y-s[0].y));
		if(!(f<4))	f = 4;
		if(!(f>0.25))	f = 0.25;
			/* f is sort of an extrapolant to estimate how far you'd
				go until things increase by dely. */
		C double dotp = dot(updir, s[i].v-s[0].v);
		C double w = exp(fabs(dotp)/hypot(s[i].v-s[0].v));
			/* w is a weight; it's big for points nearly along updir. */
		sm += fabs(dotp)*f * w;
		smw += w;
		}
 updir *= smw!=0 ? sm/smw : 0.01;
 }

 {
 /* Now, find out a typical distance in the shallow direction:
	how far can you go and still be at low altitude. */
/* We emphasize the longest distance, relative to the calculation for the
	steep direction. */
 double sm = 0, smw = 0;
 for(i=1;i<s.n();i++)
	if(hypot(s[i].v-s[0].v)>1e-4 && (i==1 || finite(s[i].y)))	{
		double f = sqrt(dely/fabs(s[i].y-s[0].y));
		if(!(f<10))	f = 10;
		if(!(f>0.1))	f = 0.1; /* f is sort of an extrapolant to
									estimate how far you'd
									go until things increase by dely. */
		C double dotp = dot(shallow, s[i].v-s[0].v);
		C double w = exp(2*fabs(dotp)/hypot(s[i].v-s[0].v));
			/* w is a weight; it's big for points nearly along shallow. */
		sm += xx(dotp*f) * w;
		smw += w;
		}
 shallow *= smw!=0 ? sqrt(sm/smw) : 0.1;
 }
 BOOM;

 D fprintf(stderr, "\tnonparabolic up direction=(%f,%f), shallow=(%g,%g)\n",
				updir(0), updir(1), shallow(0), shallow(1));

 /* Swap, if necessary so that directions are rotated less than pi/4: */
 if(fabs(atan(shallow(1)/shallow(0))) > M_PI/4)	{
	C vector2 tmp = shallow;
	shallow = updir;
	updir = tmp;
	}
 return vecpair(shallow, updir);
}


LOCAL int in_line2(C vector2& a, C vector2& b, C vector2& c)
{	/* Is b near the line between a and c ? */
 boom(1200);
 C double tmp = hypot((b-a) - (c-a)*(dot(b-a, c-a)/dot(c-a, c-a)));
 DD fprintf(stderr, "\t\tin_line2 (0,0) (%g,%g) (%g,%g) = %g\n",
			(b-a)(0), (b-a)(1), (c-a)(0), (c-a)(1), tmp);
 return tmp<sqrt(min(hypot(c-a), 1)) ? 1 : 0;
}


LOCAL int in_line(C vector2& a, C vector2& b, C vector2& c)
{	/* Put them into order... */
 boom(1300);
 C double ac = hypot(a-c);
 C double ab = hypot(a-b);
 C double bc = hypot(b-c);
 if(ac>bc && ac>ab)
	return in_line2(a, b, c);
 else if(bc>ac && bc>ab)
	return in_line2(b, a, c);
 return in_line2(b, c, a);
}


LOCAL BOOL four_in_line(C vector2& a, C vector2& b, C vector2& c, C vector2& d, C vector2& sz)
{	/* This is a component-by-component division */
 boom(1400);
 DD fprintf(stderr, "\tFIL (%g,%g), (%g,%g), (%g,%g), (%g,%g)\n",
			scale(a, sz)(0), scale(a, sz)(1),
			scale(b, sz)(0), scale(b, sz)(1),
			scale(c, sz)(0), scale(c, sz)(1),
			scale(d, sz)(0), scale(d, sz)(1));
 C int ntrip = in_line(scale(a, sz), scale(b, sz), scale(c, sz))
		+ in_line(scale(a, sz), scale(b, sz), scale(d, sz))
		+ in_line(scale(a, sz), scale(c, sz), scale(d, sz))
		+ in_line(scale(b, sz), scale(c, sz), scale(d, sz));
 DD fprintf(stderr, "\t\t\t\t%d triplets are in line\n", ntrip);
 return ntrip>2;
}


/* Finds a region. centered around ss_ctr, that includes most
of the interesting measurements.  nss is a hint, only, about
how many points should be considered. */
LOCAL vector2 find_ss_box(C sortedstuff& ss, int nss, C vector2& ss_ctr)
{
 boom(1500);
 int i, j;
 double max0 = 0.01, max1 = 0.01;
 for(j=i=0; j<nss && i<ss.n(); i++)
	if(finite(ss[i].y))	{
		C double t0 = fabs(ss[i].v(0) - ss_ctr(0));
		C double t1 = fabs(ss[i].v(1) - ss_ctr(1));
		if(t0 > max0)	max0 = t0;
		if(t1 > max1)	max1 = t1;
		j++;
		}
 return vector2(max0, max1);
}


/* Find points that are not in a line of four */
LOCAL int *select_not_in_line(C sortedstuff& s)
{
 C vector2 sz = find_ss_box(s, 8, s[0].v);
 int *good = int1alloc(s.n());
 assert(good);
 int i;
 boom(1600);
 for(i=0; i<s.n(); i++)	{
	good[i] = TRUE;
	int j;
	for(j=0; j<i; j++)
	  if(good[j])	{
		if(hypot(scale(s[i].v-s[j].v, sz)) < 0.001)	{
			good[i] = FALSE;
			break;
			}
		int k;
		for(k=0; k<j && good[i]; k++)
		  if(good[k])	{
			int l;
			for(l=0; l<k; l++)
			  if(good[l]
				 && four_in_line(s[i].v, s[j].v, s[k].v, s[l].v, sz*0.01))	{
					good[i] = FALSE;
					break;
					}
			}
		}
	}

 return good;
}




LOCAL int count_not_in_line(C sortedstuff& s)
{
 boom(1700);
 int *good = select_not_in_line(s);
 if(!good)
	return -1;
 int i, count;
 for(count=i=0;i<s.n() && count<6;i++)
	if(good[i])
		count++;
 int1free(good);
 return count>=6 ? i : -1;
}




struct maybe_s	{
	vector2 x;
	BOOL trustworthy;
	double y0;
	vector2 x0;
	matrix22 curv;
	vector2 slope;
	double y() C;
	maybe_s();
	};

maybe_s::maybe_s()
 : y0(quiet_nan(0))
{
}


double maybe_s::y() C
{
 C vector2 dx = x-x0;
 return quadratic_form(dx, curv) + dot(dx, slope) + y0;
}



/* returns a vecpair of NaNs if a parabolic approximation is non useful. */
LOCAL vecpair fit_dir_parab(C sortedstuff& s,
							double dely, double T,
							maybe_s *maybe)
{
 boom(1800);
 double m[6][6], beta[6];
 if(s.n() < 6)	{
	D fprintf(stderr, "\tNot 6 points!!! n=%d\n", s.n());
	return vecpair();
	}
 C int count = count_not_in_line(s);
 if(count < 0)	{
	D fprintf(stderr, "\tNot 6 good!!!: %d\n", count);
	return vecpair();
	}

 int i;
 {
 int j;
 for(j=0; j<6; j++)	{
	int k;
	for(k=0; k<6; k++)
		m[j][k] = 0;
	beta[j] = 0;
	}
 }
 int used = 0;
 double big = -infinity();
 for(i=0; i<s.n(); i++)	{
	if(!finite(s[i].y))
		continue;
	if(i>=count && used>6 && !(s[i].y<big+T*logrand()))
		continue;
	if(s[i].y > big)
		big = s[i].y;

	double x[6];
	x[0] = xx(s[i].v(0)-s[0].v(0));
	x[1] = 2*(s[i].v(0)-s[0].v(0))*(s[i].v(1)-s[0].v(1));
	x[2] = xx(s[i].v(1)-s[0].v(1));
	x[3] = (s[i].v(0)-s[0].v(0));
	x[4] = (s[i].v(1)-s[0].v(1));
	x[5] = 1/dely;
	int j;
	for(j=0; j<6; j++)	{
		int k;
		for(k=0; k<6; k++)
			m[j][k] += x[j]*x[k];
		beta[j] += x[j]*(s[i].y-s[0].y);
		}
	used++;
	}
 if(used < 6)	{
	fprintf(stderr, "Not 6 good!  Used=%d, count=%d, s.n()=%d\n",
		used, count, s.n());
	return vecpair();
	}

 if(!invert(m, 6))	{
	fprintf(stderr, "\tInvert fails!.   Points follow:\n");
	return vecpair();
	}

 double abcdef[6];
 for(i=0;i<6;i++)	{
	int k;
	abcdef[i] = 0;
	for(k=0;k<6;k++)
		abcdef[i] += m[i][k]*beta[k];
	}
 D fprintf(stderr, "\tsolution (%g, %g, %g)^2 + (%g,%g) + %g + %g\n",
					abcdef[0], abcdef[1], abcdef[2],
					abcdef[3], abcdef[4], abcdef[5],
					s[0].y);

 matrix22 curv(abcdef[0], abcdef[1], abcdef[1], abcdef[2]);

 vector2 evec1, evec2;
 jacobi_step(curv, &evec1, &evec2);
 C double eval1 = quadratic_form(evec1, curv);
 C double eval2 = quadratic_form(evec2, curv);

 vector2 downhill(-abcdef[3], -abcdef[4]);
 D fprintf(stderr, "\t\t\tdownhill= %g %g\n", downhill(0), downhill(1));

 if(eval1+2*eval2<0 || eval2+2*eval1<0)	{
	/* The eigenvalues are far from positive definite.  We cannot
		trust any parabolic approximation. */
	return vecpair();
	}

 if(dot(downhill, evec1) < 0)
	evec1 *= -1;

 if(dot(downhill, evec2) < 0)
	evec2 *= -1;

 evec1 *= sqrt(fabs(dely/eval1));	/* vectors have length to change chi-squared by about dely. */
 evec2 *= sqrt(fabs(dely/eval2));

 D fprintf(stderr, "\t\t\tevec=(%g, %g) (%g, %g)\n",
			evec1(0), evec1(1), evec2(0), evec2(1));

 /* Down here, there is some reason to believe that the
 eigenvalues mean *something*... */
 matrix22 invc;
 {
 C double min_eval = min(eval1, eval2);
 if(min_eval < 0)	{		/* Force the matrix to be positive definite, in an arbitrary manner. */
	curv -= 2 * min_eval * matrix22::identity();
	/* The minimum is probably wrong, so beware... */
	maybe->trustworthy = FALSE;
	}
 else	maybe->trustworthy = TRUE;

 fprintf(stderr, "curv="); m22print(stderr, curv);
 double det;
 invc = inverse(curv, &det);

	/* Strong cancellations - minimum is doubtful: */
 if(det < 0.1*curv(0,0)*curv(1,1))
	maybe->trustworthy = FALSE;
 }

 C vector2 randvec = evec1 * normalrand() * sqrt(T/dely)
				+ evec2 * normalrand() * sqrt(T/dely);
 /* Calculate where the minimum ought to be, if the surface were
		truly parabolic. Add in a random jiggle (r1&r2) so
	that we explore the region with temperature T. */
 maybe->x = invc*downhill*0.5 + s[0].v + randvec;

 maybe->slope = vector2(abcdef[3], abcdef[4]);
 maybe->y0 = abcdef[5] + s[0].y;
 maybe->curv = curv;
 maybe->x0 = s[0].v;

 D fprintf(stderr, "\t\tmaybe=(%g, %g) incl rand=(%g, %g)\n",
			maybe->x(0), maybe->x(1), randvec(0), randvec(1));
 DD fprintf(stderr, "\t\ticurv=((%g, %g),(%g, %g))\n", invc(0,0), invc(0,1),
								invc(1,0), invc(1,1));

 return vecpair(evec1, evec2);
}





LOCAL double restrict_scalar(double x, double ctr, double sz, double efac)
{
 assert(efac > 0);
 BOOM;
 return fabs((x-ctr)/(sz*efac));
}


LOCAL BOOL restrict_vector(vector2 *v, C vector2& ctr, C vector2& ss_sz, double efac)
{
 boom(1900);
 C double lfac = max(restrict_scalar((*v)(1), ctr(0), ss_sz(1), efac),
 					 restrict_scalar((*v)(0), ctr(0), ss_sz(0), efac));
 if(lfac < 1)
	return FALSE;

 *v = ctr + (*v-ctr)*(1.0/lfac);
 return TRUE;
}



int is_repeat_point(C sortedstuff& ss, C vector2& maybe_min, double howclose)
{
 C vector2 ss_sz = find_ss_box(ss, 6, ss[0].v);
 int i;
 int overlaps = 0;
 BOOM;
 for(i=0; i<ss.n(); i++)
	if(hypot(scale(maybe_min-ss[i].v, ss_sz)) < howclose)
		overlaps++;
 return overlaps;
}


double *expandout(C double * pr, C double *sz, int n, double er)
{
 double *d = double1alloc(n);
 assert(d);
 int i;
 for(i=0; i<n; i++)	{
	d[i] = pr[i]*sz[i]*er;
	}

 return d;
}



struct explore_ret	{
	double initial;
	double result;
	double dely_inc;
	float how_interesting;
	matrix22 m;

	explore_ret(): result(quiet_nan(0)), initial(quiet_nan(0)),
					dely_inc(0), how_interesting(0) {};
	explore_ret(C double r, double init, int inc, float h_i,
				C matrix22& mm);
	};

explore_ret::explore_ret(C double r, double init, int inc, float h_i,
							C matrix22& mm)
: result(r), initial(init), dely_inc(inc), how_interesting(h_i),
 m(mm)
{}



struct w_explore_t	{
	double *pc;
	double *d0, *d1;
	int n;
	double (*funk)(C double *, int, void *, int, int, int);
	void *c;
	int nc;
	int copy;
	double dely, T;
	int iteration;

	public:
	w_explore_t();
	~w_explore_t();
	w_explore_t(double *pc_, double *d0_, double *d1_,
						C double *sz,
						int n_,
						double (*funk_)(C double *, int, void *, int, int, int),
						void *c_, int nc_, int copy_, double dely_,
						double T_, int iter_);
	explore_ret *go();
	};

w_explore_t::~w_explore_t()
{ double1free(d0); double1free(d1); }



w_explore_t::w_explore_t()
: pc(0), d0(0), d1(0), n(0), funk(0), c(0), nc(0), copy(-1),
  dely(quiet_nan(0)), T(quiet_nan(0)), iteration(-1)
{;}

w_explore_t::w_explore_t(double *pc_, double *d0_, double *d1_,
				C double *sz, int n_,
				double (*funk_)(C double *, int, void *, int, int, int),
						void *c_, int nc_, int copy_, double dely_,
						double T_, int iter_)
:pc(pc_), d0(expandout(d0_, sz, n_, 1.0)),
	d1(expandout(d1_, sz, n_, 1.0)), n(n_), funk(funk_),
	c(c_), nc(nc_), copy(copy_),
	dely(dely_), iteration(iter_), T(T_)
{
 assert(pc && d0 && d1);
 assert(n > 0);
 assert(funk);
 assert(copy >= 0);
 assert(finite(dely));
 assert(d0 && d1);
 assert(fabs(hypot(d0_, n) - 1) < 0.001);
 assert(fabs(hypot(d1_, n) - 1) < 0.001);
 assert(dot(d0_, d1_, n) < 0.01);
 assert(T > 0);
}


void *w_explore(void *p)
{
 w_explore_t *a = (w_explore_t *)p;
 assert(a);
#ifdef _REENTRANT
 sigset_t mask;
 sigemptyset(&mask);
 sigaddset(&mask, SIGALRM);
 thr_sigsetmask(SIG_BLOCK, &mask, 0);
#endif
 return (void *)(a->go());
}



double high_value(C sortedstuff& ss, int nss, double T)
{
 double big = -infinity();
 int used = 0;
 int i;
 for(i=0; i<ss.n() && used<nss; i++)
	if(finite(ss[i].y) && ss[i].y>big)	{
		big = ss[i].y;
		used++;
		}

 return big + 0.3*T;
}




LOCAL double eval_scramble(C matrix22& x)
{
 return (x - matrix22::identity()).norm_2();
}


/* Get as close to an identity matrix as you can by renaming vectors or
 by reversing their direction.
 These operations make no difference in the final result. */
LOCAL matrix22 unscramble_matrix(C matrix22& x)
{
 C matrix22 op_np = matrix22(-1, 0, 0, 1);	/* Negate the top row. */
 C matrix22 op_pn = matrix22(1, 0, 0, -1);	/* Negate the bottom row. */
 C matrix22 op_swap = matrix22(0, 1, 1, 0);	/* Swap rows */
 double best = infinity();
 matrix22 bestmat;
 int i;
 for(i=0; i<(1<<3); i++) {
	matrix22 q = x;
	if(i & 1)
		q = op_np * q;
	if(i & (1<<1))
		q = op_pn * q;
	if(i & (1<<2))
		q = op_swap * q;
	C double howgood = eval_scramble(q);
	if(howgood < best) {
		best = howgood;
		bestmat = q;
		}
	}
 return bestmat;
}





explore_ret *w_explore_t::go()
{
 int dely_inc = -1;
 boom(1);
 sortedstuff ss(6+LOTS, T);
 assert(double1test(d0) == 0);
 assert(double1test(d1) == 0);

 C double initial = ss.add(Try(funk, c, nc, copy, iteration,
				pc, d0, d1, n, vector2(0.0, 0.0))).y;

 if(ss.n() == 0)
	return 0;

 C min_xf a = explore_inner(&ss, funk, c, nc, copy, iteration,
				pc, d0, d1, n, dely, T, vector2(1, 0.0), ss[0]);
 if(!finite(a.xf) || !finite(a.est_min) || ss.n()==0)
	return 0;

 /* Start from best result of first explore_inner() */
 C stuff cross = ss[0];
 C min_xf b = explore_inner(&ss, funk, c, nc, copy, iteration,
				pc, d0, d1, n, dely, T, vector2(0.0, 1), cross);
 if(!finite(b.xf) || !finite(b.est_min) || ss.n()==0)
	return 0;

 boom(6);
 /* Now, we work relative to the best result of the second explore_inner(). */
 {
 /* The fancy stuff in setting diag is to assure that it is not on one of the
   lines that has already been searched. */
 C vector2 diag(minmax(a.est_min-0.1, -a.est_min, a.est_min-3),
			fabs(b.est_min)>0.1
				? b.est_min :
				0.5*b.xf*(intrand(2) ? 1 : (-1)));
 C stuff ssdiag = ss.add(Try(funk, c, nc, copy, iteration, pc, d0, d1, n, diag));
 if(!(ssdiag.y < ss[0].y+30*dely))	{
	C vector2 newdiag = perp_to(diag-ss[0].v)*0.5 + ss[0].v;
	ss.add(Try(funk, c, nc, copy, iteration, pc, d0, d1, n, newdiag));
	}
 }
 boom(7);


 /* Now, we calculate where the minimum ought to be.
	We then go in that direction.  If things improve, we
	make use of the new information, and keep stepping
	towards our improving estimate of the minimum. */

 int cost = 0;
 BOOL again = FALSE;
 maybe_s testpoint;
 vecpair newdirs;
 double efac = exploredFac;
 BOOL do_nonparab = TRUE, had_success = FALSE;
 int parab_tries = 0, parab_success = 0;
 do	{
	again = FALSE;
	boom(2);

	vecpair tmpdirs = fit_dir_parab(ss, dely, T, &testpoint);
	BOOL been_there = is_repeat_point(ss, testpoint.x, 0.03);
	DD fprintf(stderr, "\t[copy=%1d]flags: f(t):%d, f(mm):%d, tm:%d, bt:%d\n",
				copy, finite(tmpdirs), finite(testpoint.x),
						testpoint.trustworthy, been_there);
	if(finite(tmpdirs) && finite(testpoint.x)
			&& (!been_there || had_success && testpoint.trustworthy))	{

		/* Don't let it go too far outside the area that has been explored: */
		C vector2 ss_sz = find_ss_box(ss, 8, ss[0].v);
		BOOL restricted = restrict_vector(&testpoint.x, ss[0].v, ss_sz,
											efac*(testpoint.trustworthy ? 1.0 : exploredFac_notrust));
		D fprintf(stderr, "\t[copy=%1d]maybe_min = (%g,%g)%s\n",
						copy, testpoint.x(0), testpoint.x(1),
						restricted ? "(restricted)" : "");

		C double lowest = ss[0].y;
		C double highest = high_value(ss, 6, T);

		stuff sstmp = Try(funk, c, nc, copy, iteration, pc, d0, d1, n, testpoint.x);
		cost++;
		parab_tries++;
		boom(8);

		if(isnan(sstmp.y))	{
			fprintf(stderr, "WARN: a_x.c: NaN when exploring parabolic prediction\n");
			break;
			}

		if(sstmp.y < ss[0].y + 0.1*T)	{
			D fprintf(stderr, "\t[copy=%1d]Success!!(%g -> %g)\n", copy, ss[0].y, sstmp.y);
			had_success = TRUE;
			parab_success++;
			}

		if(sstmp.y < ss[0].y + 0.01*(highest-lowest) + 0.1*T)
			dely_inc += 0.5/cost;


		do_nonparab = fabs(sstmp.y - testpoint.y()) > 0.1*T+0.03*(highest-lowest);
		fprintf(stderr, "[copy=%1d iter=%1d] y=%g vs. prediction=%g; do_nonparab=%d\n",
			copy, iteration,
							sstmp.y, testpoint.y(), do_nonparab);

		if(!do_nonparab)	{	/* Was the last fit successful? */
			D fprintf(stderr,
						"\t[copy=%1d iter=%d]parabolic directions: (%g,%g),(%g,%g)\n",
							copy, iteration,
							tmpdirs.v0(0), tmpdirs.v0(1),
							tmpdirs.v1(0), tmpdirs.v1(1));
			newdirs = tmpdirs;			/* if so, adopt the result. */
			efac += exploredFac;
			dely_inc += 0.7/cost;
			}
		else
			efac /= 2;

		ss.add(sstmp);

		if(sstmp.y<lowest - 0.01*(highest-lowest) - 0.01*dely
						|| restricted && sstmp.y < lowest + 0.1*(highest-lowest)
								&& cost<=3
						|| hypot(ss[0].v-vector2(0,0))<1e-6
							&& sstmp.y < 0.3*highest+0.7*lowest
							&& cost<=3)	{

			DD fprintf(stderr, "\t[copy=%1d]Promising... Again.\n", copy);
			again = TRUE;
			}

	if(been_there > 1)
		break;
	}
	else if(!had_success)	do_nonparab = TRUE;

 boom(3);
 /* If we haven't tried a parabolic minimization, or if it has failed badly... */
	if(do_nonparab)	{
		C double lowest = ss[0].y;
		C double highest = ss[5].y;

		D fprintf(stderr, "\t[copy=%1d]nonparabolic L@(%g,%g)=%g, H@(%g,%g)=%g\n",
						copy,
						ss[0].v(0), ss[0].v(1), ss[0].y,
						ss[5].v(0), ss[5].v(1), ss[5].y);
		boom(9);
		stuff sstmp;
		vector2 maybe_dir;
		C vecpair tmp = get_nonparab_dirs(ss, dely, &maybe_dir);
		C vector2 mm = ss[0].v
				+ maybe_dir*logrand()
				+ (tmp.v0*normalrand()
					+ tmp.v1*normalrand())*sqrt(T/dely);
		sstmp = ss.add(Try(funk, c, nc, copy, iteration, pc, d0, d1, n, mm));
		cost++;

		if(sstmp.y < lowest + 0.3*T)	{
			D fprintf(stderr, "\t[copy=%d]success: %g->%g at (%g,%g)\n",
								copy, lowest, sstmp.y, sstmp.v(0), sstmp.v(1));
			had_success = TRUE;
			}

		again = TRUE;
		}
	} while(again && cost<6);
 BOOM;

 if(!finite(newdirs))	{
	D fprintf(stderr, "\t[copy=%1d]Need nonparabolic directions.\n", copy);
	newdirs = get_nonparab_dirs(ss, dely);
	D fprintf(stderr, "\t[copy=%1d iter=%d]nonparab directions: (%g,%g) (%g,%g)\n",
					copy, iteration,
					newdirs.v0(0), newdirs.v0(1),
					newdirs.v1(0), newdirs.v1(1));
	}

 if(ss.n()>0 && hypot(ss[0].v) > 0.5)
	dely_inc++;
 if(ss.n()>6 && !finite(ss[ss.n()-2].y))	/* Infinite... */
	dely_inc--;
 if(ss.n()>0 && dely < fabs(ss[0].y)*sqrt(DBL_EPSILON))
	dely_inc++;

 C double ynext = go_accept_step(ss, pc, d0, d1, n, T);

 {
 matrix22 m(newdirs.v0(0), newdirs.v0(1), newdirs.v1(0), newdirs.v1(1));
 C double annealfudge = dely/(dely + 10*T);
	/* Annealfudge is small when in simulated annealing mode. */
 /* One generally wants to visit different parameters: things are less
	interesting after they have been visited: */
 float how_i = -3;
 if(finite(newdirs))	{

	/* Parameters that were strongly rotated (mixed) are interesting... */
	/* If directions change size dramatically, they are interesting... */
	/* Note that an exchange of the two directions is not interesting:
	m is uninteresting if it is an identity matrix or the transpose of one. */
	how_i += eval_scramble(unscramble_matrix(m));

	/* Things that move a lot are interesting... */
	if(finite(ss[0].v))
		how_i += annealfudge*asinh(quadratic_form(ss[0].v, m)/T);
	}

	/* Things that decrease y a lot are interesting... */
 if(finite(initial) && finite(ss[0].y))	{
	C float tmp = asinh((initial-ss[0].y)/T) * annealfudge;
	how_i += tmp;
	}

 if(parab_tries >0)	/* Nonparabolic directions need more attention. */
	how_i += (parab_tries - parab_success)/(double)parab_tries;

 return new explore_ret(ynext, initial, dely_inc, how_i, m);
 }
}













class avgd_thing	{
	double sum;
	double wt;

	public:
	double decay_fac;
	double weight() C	{return wt;}
	double val() C {return sum/wt;}
	operator double() C	{return val();}
	avgd_thing(double value, double w, double r=1.0)
		: sum(value*w), wt(w), decay_fac(r) {;}
	avgd_thing(): sum(0.0), wt(0.0), decay_fac(quiet_nan(0)) {;}
	double update(double nv, double nw=1.0);
	};

/* Deemphasize the unusual values: */
class robust_avgd_thing : public avgd_thing	{
	public:
	robust_avgd_thing(double value, double w, double r=1.0)
		: avgd_thing(value, w, r)	{;}
	robust_avgd_thing()	{;}
	robust_avgd_thing(C avgd_thing& a) : avgd_thing(a.val(), a.weight(), a.decay_fac)	{;}
	double update(double nv, double nw = 1.0);
	};


double robust_avgd_thing::update(double nv, double nw)
{
 C double old = val();
 if(nv>2*old || nv<0.5*old)
	nw /= 10;
 return avgd_thing::update(nv, nw);
}


double avgd_thing::update(double nv, double nw)
{
 sum += nv*nw;
 wt += nw;
 sum *= decay_fac;
 wt *= decay_fac;
 return val();
}






class interest_s	{
	int n;
	avgd_thing avg;
	BOOL free_int;
	float *interest, *adder;

	public:
	void print(FILE *fp) C;
	void update(C double *pi, int n_, float val);
	interest_s(float *interest_, int n_);
	~interest_s();
	void make_boring(int i);
	float operator[](int i) C { return interest[i]+adder[i];}
	double of_col(C double *p, int n_) C;
	BOOL at_least_some(C double *p, int n_) C;

	int check() C;

	private:
	interest_s(C interest_s&);
	interest_s();
	};


int interest_s::check() C
{
 if(float1test(adder) != 0)	{
	fprintf(stderr, "ERR: a_x.c: bad adder array: %d\n", float1test(adder));
	return 0;
	}
 if(free_int)	{
	if(float1test(interest) != 0)	{
		fprintf(stderr, "ERR: a_x.c: bad interest array: %d\n", float1test(interest));
		return 0;
		}
	}
 int i;
 for(i=0; i<n; i++)	{
	if(isnanf(interest[i]) || isnanf(adder[i]))	{
		fprintf(stderr, "ERR: a_x.c: fails interest consistency check: %g %g\n", interest[i], adder[i]);
		return 0;
		}
	}
 return 1;
}


double interest_s::of_col(C double *p, int n_) C
{
 int j;
 double x = 0;
 assert(n == n_);

 for(j=0; j<n; j++)	{
	assert(!isnanf(interest[j]));
	assert(!isnanf(adder[j]));
	if(p[j] != 0)	/* We need 0*Inf == 0 */
		x += (interest[j]+adder[j]) * xx(p[j]);
	}

 return x;
}



BOOL interest_s::at_least_some(C double *p, int n_) C
{
 int j;
 assert(n == n_);
 C float minf = -infinityf();

 for(j=0; j<n; j++)	{
	assert(!isnanf(interest[j]));
	assert(!isnanf(adder[j]));
	if(p[j]!=0 && !finite(interest[j]+adder[j]))
		return FALSE;
	}

 return TRUE;
}


void interest_s::make_boring(int i)
{ interest[i] = -infinityf(); adder[i] = -infinityf(); }


interest_s::~interest_s()
{
 float1free(adder);
 if(free_int)
	float1free(interest);
}


interest_s::interest_s(float *interest_, int n_)
 : interest(interest_), n(n_), free_int(FALSE),
	avg(0.0, 1.0, exp(-1.0/n)),
	adder(float1alloc(n_))
{
 int i;
 if(!interest)	{
	interest = float1alloc(n);
	free_int = TRUE;
	float1set(interest, 0.0);
	}

 assert(adder);
 for(i=0; i<n; i++)	{
	if(isnanf(interest[i]))	{
		fprintf(stderr, "ERR: a_x.c: interest[%d]==NaN.  "
				"Uninteresting things should be -Inf.\n", i);
		exit(3);
		}
	adder[i] = interest[i]/100.0;
	assert(!isnanf(adder[i]));
	}
}


void interest_s::print(FILE *fp) C
{
 int i;
 if(!fp)
	return;
 for(i=0; i<n; i++)
	fprintf(fp, "%.3f ", interest[i]);
 fprintf(fp, "\n");
 fflush(fp);
}


void interest_s::update(C double *pi, int n_, float val)
{
 int i;
 assert(n == n_);
 assert(n > 0);
 D fprintf(stderr, "Updating interest: val=%g n=%d avg=%g\n",
						val, n, avg.val());
 avg.update(val);
 val -= avg.val() + 1;	/* The +1 means we avoid previously tried pairs. */

 float norm = 0;
 INNERLOOP(j, 0, n, norm += xx(pi[j]));
 assert(norm > 0);

 for(i=0; i<n; i++)	{
	C float frac = 0.5 * xx(pi[i])/norm + 0.5/n;
 	interest[i] *= 1-frac;
 	interest[i] += frac * val;
	assert(!isnanf(interest[i]));
	}
}




void print_dirset(double **p, C double *sz, int n, FILE *fp, int iter, double dely)
{
 boom(2300);
 assert(double2test(p) == 0);
 if(fp)	{
	fprintf(fp, "Dely= %g\n", dely);
	fprintf(fp, "# sizes (typical variations in each parameter):\n");
	{
	int j;
	for(j=0;j<n;j++)
		fprintf(fp, "%.3g%c", sz[j], j==n-1 ? '\n' : ' ');
	}


	fprintf(fp, "# Direction set.  Parameters across,\n");
	fprintf(fp, "# different vectors down.  iter=%d\n", iter);
	int i;
	for(i=0;i<n;i++)	{
		int j;
		for(j=0;j<n;j++)
			fprintf(fp, "%.4f%c", p[i][j], j==n-1 ? '\n' : ' ');
		}
	fprintf(fp, "\n");
	fflush(fp);
	}
}



void points_to_dirset(double **p, C double *pc, C double *sz,
				C interest_s& interest, int n)
{
 assert(interest.check());
 assert(double2test(p) == 0);
 assert(pc);

 int ii;
 for(ii=0; ii<n; ii++)
    if(finite(interest[ii]))	{
	int jj;
	for(jj=0; jj<n; jj++)	{
		if(!finite(p[ii][jj]) || !finite(pc[jj]) || !finite(sz[jj]))	{
			fprintf(stderr, "WARN: points_to_dirset: non-finite input[%d][%d]: %g %g %g %g\n",
					ii, jj, p[ii][jj], pc[jj], sz[jj]);
			exit(1);
			}

		/* We implicitly assume that sz[jj]==0 implies p[ii][jj]==pc[jj]. */
		p[ii][jj] = sz[jj]!=0 ? (p[ii][jj] - pc[jj])/sz[jj] : 0.0;
		if(fabs(p[ii][jj]) < 0.01)	{
			if(!(p[ii][jj] == 0))
				fprintf(stderr, "Setting p[%d][%d] = 0, "
						"was %g sz=%g\n", ii, jj,
						p[ii][jj], sz[jj]);
			p[ii][jj] = 0.0;
			}
		}
	}

 for(ii=0; ii<n; ii++)
    if(finite(interest[ii]))	{
	int jj;
	C double norm = hypot(p[ii], n);
	if(!(norm > 0))	{
		char buf[512];
		sprintf(buf, "zero(or NaN) length input vector %d, l=%g", ii, norm);
		print_pc(p[ii], n, stderr, "Vector: ");
		gpk_err(buf, 0);
		}

	for(jj=0; jj<n; jj++)
		p[ii][jj] /= norm;
	assert(norm>0 && finite(norm));
	assert(fabs(hypot(p[ii], n) - 1) < 0.001);

	for(jj=0; jj<ii; jj++)
		if(finite(interest[jj]))	{	/* Uninteresting things don't have to be orthonormalizable. */
			BOOL ok = orthonormalize(p[ii], p[jj], n);
			if(!ok)	{
				char buf[512];
				sprintf(buf, "ERR: cannot orthogonalize two input vectors %d and %d", ii, jj);
				gpk_err(buf, 0);
				}
			}
	}

 {
 int i;
 C double qn = quiet_nan(0);
 for(i=0; i<n; i++)
	p[n][i] = qn;
 }
}



void dirset_to_points(double **p, C double *pc, C double *sz, int n, double f)
{
 boom(2500);
 int ii;
 for(ii=n-1;ii>=0;ii--)	{
	int j;
	for(j=0;j<n;j++)
		p[ii+1][j] = pc[j] + sz[j]*p[ii][j]*f;
	}
 copya(p[0], pc, n);
}



avgd_thing calc_spread(double **p, C double *pc, C double *sz, int n,
						double (*funk)(C double *, int, void *, int, int, int),
						void *c, int nc, int Nproc,
						C interest_s& interest)
{
 assert(interest.check());
 boom(2600);
 int n_finite, ntried;
 assert(double2test(p) == 0);
 double *y = double1alloc(n+1);
 assert(y);
 int i;
 double *tmp = double1alloc(n);
 assert(tmp);

 for(ntried=n_finite=i=0; i<n && n_finite<num_for_decr; i++)	{
	if(interest.at_least_some(p[i], n))	{
		int k;
		for(k=0; k<n; k++)
			tmp[k] = pc[k] + sz[k]*p[i][k];
		fprintf(stderr, "INFO: checking spread of y values be exploring in the %d direction:", i);
		D print_pc(tmp, n, stderr, "SPREAD DIRECTION:");
 		y[i] = (*funk)(tmp, n, c, nc, 0, 0);

		if(finite(y[i]))
			n_finite++;
		ntried++;
		}
	else	y[i] = quiet_nan(0);
	}
 for(; i<=n; i++)
	y[i] = quiet_nan(0);
 if(ntried == 0)
	gpk_err("calc_spread: All parameters seem uninteresting.\n", 0);


 double1free(tmp);

 double yc = infinity();
 for(i=0; i<=n; i++)	{
	if(y[i] < yc)	{ yc = y[i]; }
	}
 if(!finite(yc))	{
	fprintf(stderr, "#WARN: cannot find finite starting values: P may be too widely spread (yc=%g, nfinite=%d).\n",
		yc, n_finite);
	print_pc(y, n, stderr, "#y: ");
	return avgd_thing();
	}

 double typdecr;
 for(n_finite=0,typdecr=0.0,i=0;i<n;i++)	{
	if(finite(y[i]))	{
		typdecr += sqrt(y[i]-yc);
		n_finite++;
		}
	/* We do a square of average of root to emphasize typical small changes
	at the expense of one huge difference. */
	D fprintf(stderr, "#y[%d]=%g, yc=%g, n=%d, typdecr=%g\n",
						i, y[i], yc, n, typdecr);
	}
 if(n_finite <= 0)
	gpk_err("can't find finite starting values", 0);

 C double spreadwt = 1-exp(-SpreadDecr*n_finite/(double)(n*n+AFew));

 D fprintf(stderr, "#Typdecr=%g, initially, with wt=%g, decay_fac=%g\n",
			xx(typdecr/n_finite), spreadwt, exp(-SpreadDecr/(n*n+AFew)));


 double1free(y);
 return avgd_thing(xx(typdecr/n_finite), spreadwt, exp(-SpreadDecr/(n*n+AFew)));
}



class itpair	{
	public:
	int left, right;
	itpair(int xxl, int xxr) : left(xxl), right(xxr) {;}
	itpair() : left(-1), right(-1) {;}
	BOOL unused() C	{return left<0 || right<0; }
	};

/* This makes a ordered list of which pairs to explore. */
class itlist	{
	int i, c, spread, n0, incr;

	int newinc( int dd);

	public:
	itlist(int nn);
	void first() { i = c = 0; spread = 1; incr = newinc(spread); }
	C itpair next();
	};

int itlist::newinc(int newspread)
{
 int x;
 for(x=(int)(sqrt(n0)); x>1; x--)	{
	/* X is not a factor of n0.  Then, either x is
	not a factor of newspread, or it takes a lot
	of hops to get across. */
		
	if(n0%x != 0  &&  (newspread%x != 0  ||  newspread/x > 4))
		return x;
	}
 return 1;
}


C itpair itlist::next()
{
 assert(incr>0 && incr<n0);
 C itpair rv(c, (c+spread)%n0);
 C int tc = (c+incr)%n0;
 BOOM;
 if(++i >= n0)	{
	i = 0;
	c = 0;
	spread = 1 + spread%(n0-1); 
	incr = newinc(spread);
	}
 else	c = tc;

 return rv;
}



itlist::itlist(int nn)
: n0(nn)
{ first(); }



LOCAL BOOL is_not_duplicate(int test, C itpair *pair, int np)
{
 int i;
 BOOM;
 for(i=0; i<np; i++)	{
	if(test==pair[i].left || test==pair[i].right)	{
		DD fprintf(stderr, "npd: %d duplicates pair[%d]=(%d,%d)\n", test, i,
						pair[i].left, pair[i].right);
		return FALSE;
		}
	}
 DD fprintf(stderr, "npd: %d is ok\n", test);
 return TRUE;
}



LOCAL BOOL is_not_duplicate(C itpair& x, C itpair *pair, int np)
{
 return is_not_duplicate(x.left, pair, np)
		&& is_not_duplicate(x.right, pair, np);
}



LOCAL itpair find_interesting_pair(double **p, int n,
				itlist& test, int ntry,
				C itpair *pair, int nprocessors,
				C interest_s& interest)
{
 assert(double2test(p) == 0);
 double bgst = -infinity();
 double x = quiet_nan(0), *xi = double1alloc(n);
 itpair best;
 int i, ii, nninf = 1;
 C double qn = quiet_nan(0);
 BOOM;
 assert(xi);
 INNERLOOP(j, 0, n, xi[j]=qn);
 for(ii=0,i=0; i<n*n && ii<=nninf && ii<ntry; i++)	{
	C itpair ti = test.next();
	assert(!ti.unused());
	if(!is_not_duplicate(ti, pair, nprocessors))
		continue;

	if(isnan(xi[ti.left]))	{
		xi[ti.left] = interest.of_col(p[ti.left], n);
		assert(!isnan(xi[ti.left]));
		C BOOL notboring = finite(xi[ti.left]);
		if(interest.at_least_some(p[ti.left], n) != notboring)	{
			fprintf(stderr, "ERR: xi[%d]=%g nb=%d als=%d\n",
						ti.left, xi[ti.left], notboring, interest.at_least_some(p[ti.left], n));
			interest.print(stderr);
			print_pc(p[ti.left], n, stderr, "p[ti.left]:");
			abort();
			}
		nninf += finite(xi[ti.left]) || xi[ti.left]>0;
		}
	if(isnan(xi[ti.right]))	{
		xi[ti.right] = interest.of_col(p[ti.right], n);
		assert(!isnan(xi[ti.right]));
		C BOOL notboring = finite(xi[ti.right]);
		assert(interest.at_least_some(p[ti.right], n) == notboring);
		nninf += finite(xi[ti.right]) || xi[ti.right]>0;
		}
	x = xi[ti.left] + xi[ti.right];

	DD fprintf(stderr, "Ipair: [%d,%d] score=%g\n",
					ti.left, ti.right, x);
	if(x > bgst)	{
		bgst = x;
		best = ti;
		assert(!best.unused());
		/*
		fprintf(stderr, "interesting pair: [%d,%d] score=%g\n",
					best.left, best.right, bgst);
		*/
		}

	if(finite(x) || x>0)
		ii++;
	}
 double1free(xi);
 if(best.unused())	{
	fprintf(stderr, "find_interesting_pair(p, %d, test, %d, pair, %d, int)\n",
					n, ntry, nprocessors);
	fprintf(stderr, "bgst=%g, x=%g, i=%d, ii=%d\n", bgst, x, i, ii);
	}
 assert(!best.unused());
 return best;
}



LOCAL void shrink_sz(double *sz, int n, double fac)
{
 int j;
 for(j=0;j<n;j++)
	sz[j] = fac*sz[j];
}


void print_move(C double *newp, C double *oldp, int n, FILE *fp)
{
 double *tmp = double1alloc(n);
 int i;
 assert(tmp);
 for(i=0;i<n;i++)
	tmp[i] = newp[i]-oldp[i];
 print_pc(tmp, n, fp, "#scaled_move: ");
 double1free(tmp);
}





LOCAL void update_Estore(double *Estore, double T, int how_rarely)
{
 if(*Estore>20*T || *Estore<0 || how_rarely*unirand()<1)	{
		/* Now and then, we just completely re-initialize Estore. */
	*Estore = T*logrand();
	}
 else	{
		/* We have a choice of stepping up by 0.5*de, or stepping down by same. */
	C double de = T*logrand()/sqrt(how_rarely);

	C double p1 = 1 / (1 + exp(de/T));	/* Probability of accepting the step up. */

	C double Edel1 = de*(unirand()<p1 ? 0.5 : -0.5);

	if(*Estore+Edel1 > 0)
		*Estore += Edel1;
	}
}







/* Rows of m correspond to the two direction vectors.  I.e.  m(0,0) and m(0,1) are one, and
m(1,0) and m(1,1) are the other. */

LOCAL void update_sz_dirset(C matrix22& mm, double *sz, double *pl, double *pr, int n)
{
 assert(pl != pr);
 D print_pc(pl, n, stderr, "p[l]:");
 D print_pc(pr, n, stderr, "p[r]:");
 assert(dot(pl, pr, n) < 0.01);

 C matrix22 m = unscramble_matrix(mm);

 C double c00 = m(0,0);
 C double c10 = m(1,0);
 C double c01 = m(0,1);
 C double c11 = m(1,1);
 int i;
 double nc00 = 0.0, nc01 = 0.0, nc10 = 0.0, nc11 = 0.0;
 double sl = 0.0, sr = 0.0, slr = 0.0;
 C double sum = 1.0;
 for(i=0; i<n; i++)	{
	C double npl = pl[i]*c00 + pr[i]*c01;
	C double npr = pl[i]*c10 + pr[i]*c11;
	C double nsz = sz[i] * sqrt((xx(npr) + xx(npl) + sum)
				/ (xx(pr[i]) + xx(pl[i]) + sum));
	nc00 += pl[i] * (npl*sz[i]/nsz);
	nc10 += pl[i] * (npr*sz[i]/nsz);
	nc11 += pr[i] * (npr*sz[i]/nsz);
	nc01 += pr[i] * (npl*sz[i]/nsz);
	sl += xx(pl[i]);
	sr += xx(pr[i]);
	slr += pl[i]*pr[i];
	sz[i] = nsz;
	}
 sl = sqrt(sl/n);
 sr = sqrt(sr/n);
 slr /= n;
 assert(slr < 0.1);
 C double ll0 = hypot(nc00, nc01);
 C double ll1 = hypot(nc10, nc11);
 nc00 /= ll0;
 nc01 /= ll0;
 nc10 /= ll1;
 nc11 /= ll1;

 C double slow = 0.5;
 int pass;
 for(pass=0; pass<10; pass++)	{
	/* Now, force orthogonality and normality. */
	C double dotprod = nc00*nc10 + nc01*nc11 + slr*(nc00*nc11+nc01*nc10);
	C double tc00 = nc00 - nc10 * 0.5 * slow * dotprod;
	C double tc10 = nc10 - nc00 * 0.5 * slow * dotprod;
	C double tc01 = nc01 - nc11 * 0.5 * slow * dotprod;
	C double tc11 = nc11 - nc01 * 0.5 * slow * dotprod;
	nc00 = tc00/hypot(tc00, tc01);
	nc10 = tc10/hypot(tc10, tc11);
	nc01 = tc01/hypot(tc00, tc01);
	nc11 = tc11/hypot(tc10, tc11);
	}
 nc00 /= sl;
 nc10 /= sl;
 nc01 /= sr;
 nc11 /= sr;
 for(i=0; i<n; i++)	{
	C double tmpl = pl[i]*nc00 + pr[i]*nc01;
	C double tmpr = pl[i]*nc10 + pr[i]*nc11;
	pl[i] = tmpl;
	pr[i] = tmpr;
	}
 DD print_pc(sz, n, stderr, "size after:");
}



double **amoeba_x_allfree(double **p,
				int n,
				double ftol,
				double (*funk)(C double *p, int n,
								void *c, int nc, int copy,
								int iter),
				int itmax,
				void *c,
				int nc,
				int nprocessors,
				double T,
				float *interest_)
{
#ifdef _REENTRANT
 nprocessors = abs(nprocessors);
#else
 nprocessors = 1;
#endif

 if(n <= 1)	{
	fprintf(stderr, "ERR: a_x.c: algorithm requires 2-D or higher minimization. You have n=%d.\n", n);
	return 0;
	}
 assert(p && *p);
 if(!(ftol >= 0))	{
	fprintf(stderr, "ERR: a_x.c: nonpositive tolerance=%g\n", ftol);
	return 0;
	}
 if(nprocessors <= 0)	{
	fprintf(stderr,
			"WARN: a_x.c: nonpositive number of processors=%d, setting to 1.\n",
			nprocessors);
	nprocessors = 1;
	}
 assert(double2test(p) == 0);

 if(2*nprocessors >= n  && nprocessors>1)	{
	fprintf(stderr, "#WARN: a_x.c: Too many processors.  Using %d.\n", n/2);
	nprocessors = n==2 ? 1 : (n-1)/2;
	}
 if(T < ftol/(2*n))	{
	T = ftol/(2*n);
	fprintf(stderr, "#WARN: a_x.c: T set too low: resetting to %g.\n", ftol/(2*n));
	}

 interest_s interest(interest_, n);

/* First, we find the center point. */
 double *pc = amoeba_center(p, n);
 assert(pc);
 D print_pc(pc, n, stderr, "initial pc:");


 /* Next, we get the size of each parameter's wiggle zone: */
 double *sz = amoeba_spread(p, n);
 assert(sz);

 {
 int i;		/* turn off all parameters with zero range. */
 for(i=0; i<n; i++)
	if(isnanf(interest[i]))	{
		fprintf(stderr, "ERR: a_x.c: interest[%d] is NaN\n", i);
		exit(1);
		}

 for(i=0; i<n; i++)
	if(!finite(sz[i]))	{
		fprintf(stderr, "ERR: a_x.c: sz[%d]=%g is not finite.\n", i, sz[i]);
		exit(1);
		}

 for(i=0; i<n; i++)
	if(!(sz[i] > 0))	{
		if(!interest_)	{
			interest.make_boring(i);
			sz[i] = quiet_nan(0);
			fprintf(stderr, "INFO: making parameter %d unintersting because of zero range.\n", i);
			}
		else if(finite(interest[i]))	{
			char buf[512];
			sprintf(buf,
				"parameter[%d] has nonpositive range(%g), "
				"but interest[%d]=%g is not -infinity.",
				i, sz[i], i, interest[i]);
			gpk_err(buf, 0);
			}
		}

 for(i=0; i<n; i++)	{
	assert(finite(sz[i]));
	assert(!isnanf(interest[i]));
	}
 assert(interest.check());
 } /* Here, we can guarentee that sz[i]>0 if interest!=-infinity.
	sz[i] is always finite, and interest[i] is not NaN.*/

 /* Then we set up the direction set.
	After here, until dirset_to_points(), p is orthonormal and scaled to unity. */
 points_to_dirset(p, pc, sz, interest, n);


 robust_avgd_thing spread;
 {
 int spt = 0;
 do	{
	assert(interest.check());
	spread = calc_spread(p, pc, sz, n, funk, c, nc, nprocessors, interest);
	if(!finite(spread))	{
		fprintf(stderr, "Shrinking p by 0.5\n");
		shrink_sz(sz, n, 0.5);
		}
	} while(!finite(spread) && spt++<5);
 if(!finite(spread))	{
	fprintf(stderr, "ERR: can't find good starting point set after %d tries.\n", spt);
	return 0;
	}
 }
 boom(3000);


 double **tmp_pc = double2alloc(nprocessors, n);
 double *tmp_y = double1alloc(nprocessors);
 assert(tmp_pc && tmp_y);
 {
  int i;
  for(i=0;i<nprocessors;i++)	{
	copya(tmp_pc[i], pc, n);
	tmp_y[i] = quiet_nan(0);
	}
 }

 FILE *afp = 0, *dfp = 0, *ifp = 0;
 afp = fopen("amoeba.tmp", "w");
 dfp = fopen("amoeba.dirset", "w");
 ifp = fopen("amoeba.interest", "w");
 assert(double2test(p) == 0);


 itlist testi(n), testj(n);
 int iter = 0, missed = 0;
 double dely = max(sqrt(SpreadFac*spread.val()*T), 2.5*T);
 C double dely0 = dely;
 C double dely_step = pow(3, 1.0/(n + AFew));
 itpair *pair = new itpair[nprocessors];
 assert(pair);
 int *fails = new int[nprocessors];
 assert(fails);
 {
  int i;
  for(i=0; i<nprocessors; i++)
	fails[i] = 0;
 }

 w_explore_t **w_explore_args = new w_explore_t* [nprocessors];
 double y_pc = infinity();
 double y_last = quiet_nan(0);
 double typ_decr = spread.val();
 double Estore = T;
 C double  coolrate_threshold = 1.0/((n+AFew)*sqrt(nprocessors));
 double coolrate = 1.5*coolrate_threshold;
 unsigned paircount = 0;
#ifdef _REENTRANT
 thread_t *tid = new thread_t[nprocessors];
#endif
 while(1)	{
	dely = max(dely, 1.5*T);
	if(finite(y_pc))
		dely = max(dely, fabs(y_pc)*1000*DBL_EPSILON);

	int copy;
	for(copy=0; copy<nprocessors && iter<itmax; copy++)
		/* Use fails[copy] here... */
		if(pair[copy].unused())	{
			paircount++;
			if(paircount%2 == 0)
				pair[copy] = find_interesting_pair(p, n, testi, n/2, pair, nprocessors,
									interest);
			else
				pair[copy] = find_interesting_pair(p, n, testj, 1, pair, nprocessors,
									interest);

			fprintf(stderr, "======New iter=%d for [copy=%1d] columns=(%d, %d) Dely=%g =====\n",
					iter, copy, pair[copy].left, pair[copy].right, dely);
			summarize_dir("===column.left is ", stderr, p[pair[copy].left], sz, n, 5);
			summarize_dir("===column.right is ", stderr, p[pair[copy].right], sz, n, 5);
			BOOM;



			copya(tmp_pc[copy], pc, n);
			tmp_y[copy] = y_pc;

			assert(pair[copy].left != pair[copy].right);
			assert(pair[copy].left>=0 && pair[copy].right>=0);
			assert(p[pair[copy].left] != p[pair[copy].right]);
			if(!(dot(p[pair[copy].left], p[pair[copy].right], n) < 0.01))	{
				fprintf(stderr, "ERR: pair[%d]=(%d,%d) nonorthogonal: %g\n",
					copy, pair[copy].left, pair[copy].right,
					dot(p[pair[copy].left], p[pair[copy].right], n));
				}
			assert(dot(p[pair[copy].left], p[pair[copy].right], n) < 0.01);

			BOOM;
			w_explore_args[copy] = new w_explore_t(tmp_pc[copy],
								p[pair[copy].left],
								p[pair[copy].right],
								sz,
								n, funk, c, nc, copy,
								dely, T, iter);
#ifdef _REENTRANT
			boom(11210+copy);
			C int cv = thr_create(NULL, 0, w_explore,
						(void *)(w_explore_args[copy]),
						0, &tid[copy]);
			boom(11220+copy);
			if(cv != 0)	{
				char buf[512];
				sprintf(buf, "thr_create fails: %d %s", cv, strerror(cv));
				gpk_err(buf, 0);
				}
#endif
			}
	explore_ret *status = 0;
#ifdef _REENTRANT
	thread_t joined;
	boom(40200);
	C int cv = thr_join((thread_t)0, &joined, (void **)&status);
	if(cv != 0)	{
		fprintf(stderr, "WARN: a_x.c: thr_join: %d, %s\n", cv, strerror(cv));
		break;
		}
	assert(cv==0);
	for(copy=0; copy<nprocessors; copy++)
		if(joined == tid[copy])
			break;
	assert(copy < nprocessors);
	tid[copy] = (thread_t)0;

#else
	status = (explore_ret *)w_explore((void *)(w_explore_args[copy]));
#endif
	delete w_explore_args[copy];
	w_explore_args[copy] = 0;

	if(!status)	{
		fprintf(stderr, "WARN: nil w_explore_t::go() -"
				" FUNK returns NaN {network failure?} [copy=%1d]. Continuing.\n",
				copy);
		pair[copy] = itpair();		/* Mark as a free slot. */
		fails[copy]++;
		continue;
		}
	else	fails[copy] = 0;

	if(dely > T+max(0, typ_decr)*5)
		status->dely_inc--;
	dely *= pow(dely_step, status->dely_inc );
	fprintf(stderr, "Dely updated to %g, inc=%g, T=%g, typ_decr=%g\n",
				dely, status->dely_inc, T, typ_decr);

	if(status->m.ok() && finite(status->m.determinant()))
		update_sz_dirset(status->m, sz, p[pair[copy].left], p[pair[copy].right], n);

	if(finite(status->how_interesting))	{
		interest.update(p[pair[copy].left], n, status->how_interesting);
		interest.update(p[pair[copy].right], n, status->how_interesting);
		}


	pair[copy] = itpair();		/* Mark as a free slot. */
	boom(40000+copy);

	D fprintf(stderr, "explore: [copy=%1d] from %g to %g (last=%g)\n",
						copy, status->initial, status->result, y_last);



	if(isnan(status->result))	{
		fprintf(stderr, "WARN: NaN returned from w_explore_t::go() -"
					" can't improve chi-squared.  Continuing.\n");
		continue;
		}

	tmp_y[copy] = status->result;
	delete status;

	if(finite(y_pc) && finite(tmp_y[copy]))
		coolrate += (asinh((y_pc - tmp_y[copy])/T) - coolrate)/n;
	fprintf(stderr, "coolrate=%g\n", coolrate);

	/* The fudge factor is there to handle the case where the definition of
	   chi-squared changes by more than T.   Bootstrap resampling is one
	   example.  Here, we bring (pc,y_pc) into thermal contact with
	   (tmp_pc[copy], tmp_y[copy]).   If we made a good step, the
	   newly calculated values found in tmp_pc and tmp_y will likely
	   be accepted into pc and y_pc.  */
	C double fudge = 1 + pow(2.0, missed-11);
	if(tmp_y[copy]-Estore*fudge < y_pc)	{
		D fprintf(stderr, "Explore: [copy=%1d] improved-from %g to %g (Estore=%g)\n",
						copy, y_pc, tmp_y[copy], Estore);
		if(nprocessors>1)
			fprintf(stderr, "\t[copy=%d] is the new best\n", copy);
		print_move(tmp_pc[copy], pc, n, afp);
		fprintf(afp, "# E= %g ; dely= %g; iter=%d; Estore=%g; processor=%d\n",
				tmp_y[copy], dely, iter, Estore, copy);
		copya(pc, tmp_pc[copy], n);
		if(finite(y_pc))
			Estore += y_pc - tmp_y[copy];
		y_pc = tmp_y[copy];
		print_pc(pc, n, afp);
		iter++;
		missed = 0;
		}
	else
		missed++;

	update_Estore(&Estore, T, 2*nprocessors);

	if(finite(y_last) && finite(tmp_y[copy]))
		typ_decr = typ_decr*(1-1.0/n) + (y_last - tmp_y[copy])/(double)n;
	if(finite(tmp_y[copy]))
		y_last = tmp_y[copy];

	if(iter%n==n-1 && ftol>0 && typ_decr*n<ftol && coolrate>=0)
		iter = itmax;

	fprintf(stderr, iter>=itmax ? "END!\n" : "\n");

	if((iter+1)%(n/2) == 0 || DEBUG_DIRSET)	{
		print_dirset(p, sz, n, dfp, iter, dely0);
		interest.print(ifp);
		}
	}
 double2free(tmp_pc);
 delete [] pair;
 delete [] fails;
 delete [] w_explore_args;
#ifdef _REENTRANT
 delete [] tid;
#endif
 fprintf(stderr, "Closing files\n");
 if(afp)
	fclose(afp);
 if((iter+1)%(n/nprocessors) > 3)
	print_dirset(p, sz, n, dfp, iter, dely0);
 if(dfp)
	fclose(dfp);
 if(ifp)
	fclose(ifp);


 dirset_to_points(p, pc, sz, n, pow(dely0/dely, 0.25));

 fprintf(stderr, "Freeing spaces\n");
 free(pc);
 free(sz);
 return p;
}












speechresearch/gpklib/longalloc.c


#define RESULT	long int
#define TH_ADD	long3add
#define TH_FREE	long3free
#define TH_ALLOC	long3alloc
#define TH_ADD	long3add
#define TH_TEST	long3test
#define T_ALLOC	long2alloc
#define O_ALLOC	long1alloc
#define T_FREE	long2free
#define O_FREE	long1free
#define O_SIZE	long1size
#define T_SIZE	long2size
#define O_TEST	long1test
#define T_TEST	long2test
#define O_SET	long1set
#define T_SET	long2set
#define TH_SET	long3set

#define FILENAME	"longalloc.cod"

#include "allocate.cod"










speechresearch/gpklib/shortalloc.c


#define RESULT	short
#define TH_ADD	short3add
#define TH_FREE	short3free
#define TH_ALLOC	short3alloc
#define TH_ADD	short3add
#define TH_TEST	short3test
#define T_ALLOC	short2alloc
#define O_ALLOC	short1alloc
#define T_FREE	short2free
#define O_FREE	short1free
#define O_SIZE	short1size
#define T_SIZE	short2size
#define O_TEST	short1test
#define T_TEST	short2test
#define O_SET	short1set
#define T_SET	short2set
#define TH_SET	short3set

#define FILENAME	"shortalloc.cod"

#include "allocate.cod"










speechresearch/gpklib/Objection.c


#include <Objection.h>

int Objection::Default(const char*)	{return 0;}
int Objection::Ignore(const char*)	{return 1;}










speechresearch/gpklib/floatalloc.c


#define RESULT	float
#define T_ALLOC	float2alloc
#define O_ALLOC	float1alloc
#define T_FREE	float2free
#define O_FREE	float1free
#define O_SIZE	float1size
#define T_SIZE	float2size
#define O_TEST	float1test
#define T_TEST	float2test
#define O_SET	float1set
#define T_SET	float2set
#define TH_SET	float3set
#define TH_ALLOC	float3alloc
#define TH_ADD	float3add

#define FILENAME	"floatalloc.cod"

#include "allocate.cod"










speechresearch/gpklib/ieee754/finite.sh




cat >test.c <<ENDEND
#include <math.h>
#include "gpkieee754.h"
int main(int argc, char **argv)
{
 double x = 0;
 return finite(x);
}
ENDEND

if make -f makefile test 1>&2 && test 1>&2
then
  echo "FINITE OK"
else
  cat <<ENDEND
H
H	extern "C" int finite(double);
H
C
C#define _GNU_SOURCE
C#include <math.h>
C
Cextern "C" int finite(double)
C{
C	return __finite(x);
C}
C
ENDEND
fi










speechresearch/gpklib/ieee754/isnormal.sh




cat >test.c <<ENDEND
#include <math.h>
#include "gpkieee754.h"
int main(int argc, char **argv)
{
 double x = 0;
 return !isnormal(x);
}
ENDEND

if make -f makefile test 1>&2 && test 1>&2
then
  echo "FINITE OK"
else
  cat <<ENDEND
H
H	extern "C" int isnormal(double);
H
C
C#define _GNU_SOURCE
C#include <math.h>
C
Cextern "C" int finite(double)
C{
C	return (fpclassify (x) == FP_NORMAL);
C}
C
ENDEND
fi










speechresearch/gpklib/eqn_solve.c


#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include <f2c.h>
#include "gpklib.h"

extern "C"
/* Subroutine */ int dgels_(char *trans, integer *m, integer *n, integer *
	nrhs, doublereal *a, integer *lda, doublereal *b, integer *ldb, 
	doublereal *work, integer *lwork, integer *info);


static double xx(double x) { return x*x; }

/* Solve A[m][n] * X[n][nrhs] = B[m][mrhs], and return X.
   Returns either the LMS solution (if overdetermined),
	or the minimum norm solution (if underdetermined).
   If errs is non-nil,
   it writes the least-squares errors into errs[0 ... nrhs-1]. */

double ** eqn_solve(int m, int n, double **a,
					int nrhs, double **b,
					double *errs)
{
	assert(m>=1 && n>=1 && nrhs>=1);
	double *aa = double1alloc(m*n);
	char trans = 'N';
	int i;
	long lda = m, ldb = max(m, n), lwork = (m+n+nrhs)*8, info;
	long ml = m, nl = n, nrhsl = nrhs;
	double *bb = double1alloc(ldb*nrhs);
	double *work = double1alloc(lwork);
	assert(aa && bb && work);
	for(i=0; i<m; i++) {
		int j;
		for(j=0; j<n; j++)
			aa[i+j*lda] = a[i][j];
	}
	for(i=0; i<m; i++) {
		int j;
		for(j=0; j<nrhs; j++)
			bb[i+j*ldb] = b[i][j];
	}

	dgels_(&trans, &ml, &nl, &nrhsl, aa, &lda, bb, &ldb, work, &lwork, &info);


	double1free(aa);
	double1free(work);

	if(info != 0)
		return 0;

	double **rv = double2alloc(n, nrhs);
	assert(rv);
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<nrhs; j++)
			rv[i][j] = bb[i+j*ldb];
	}
	if(errs) {
		int j;
		for(j=0; j<nrhs; j++) {
			int k;
			errs[j] = 0;
			for(k=n; k<m; k++) {
				errs[j] += xx(bb[j*ldb+k]);
			}
		}
	}
	double1free(bb);
	assert(double2test(rv) == 0);

	return  rv;
}

#if 0

int main(int argc, char **argv)
{
#if 0
	double **a = double2alloc(3, 1);
	a[0][0] = 2;
	a[1][0] = 2;
	a[2][0] = 2;
	double **b = double2alloc(3, 1);
	b[0][0] = 6;
	b[1][0] = 5;
	b[2][0] = 4;
	double *errs = double1alloc(1);
	double **x = eqn_solve(3, 1, a, 1, b, errs);
	printf("x=%g (should be 2.5), and errs=%g (should be 0.5)\n", x[0][0], errs[0]);
	double1free(errs);
	return 1;
#endif
#if 0
	double **a = double2alloc(1, 3);
	a[0][0] = 1;
	a[0][1] = 1;
	a[0][2] = 1;
	double **b = double2alloc(1, 1);
	b[0][0] = 6;
	double *errs = double1alloc(3);
	double **x = eqn_solve(1, 3, a, 1, b, errs);
	printf("x=%g %g %g , and errs=%g\n", x[0][0], x[1][0], x[2][0], errs[0]);
	double1free(errs);
	return 1;
#endif
#if 1
	double **a = double2alloc(2, 2);
	a[0][0] = 1;
	a[0][1] = 0;
	a[1][0] = 1;
	a[1][1] = -1;
	double **b = double2alloc(2, 1);
	b[0][0] = 6;
	b[1][0] = 2;
	double *errs = double1alloc(1);
	double **x = eqn_solve(2, 2, a, 1, b, errs);
	printf("x=%g %g, and errs=%g\n", x[0][0], x[1][0], errs[0]);
	double1free(errs);
	return 1;
#endif
#if 0
	double **a = double2alloc(1, 3);
	a[0][0] = 1;
	a[0][1] = 1;
	a[0][2] = 1;
	double **b = double2alloc(1, 2);
	b[0][0] = 6;
	b[0][1] = 3;
	double *errs = double1alloc(2);
	double **x = eqn_solve(1, 3, a, 2, b, errs);
	printf("x=%g %g %g then %g %g %g, and errs=%g %g\n", x[0][0], x[1][0], x[2][0],
				x[0][1], x[1][1], x[2][1], errs[0], errs[1]);
	double1free(errs);
	return 1;
#endif
#if 0
	double **a = double2alloc(3, 1);
	a[0][0] = 2;
	a[1][0] = 2;
	a[2][0] = 2;
	double **b = double2alloc(3, 2);
	b[0][0] = 6;
	b[1][0] = 5;
	b[2][0] = 4;
	b[0][1] = 3;
	b[1][1] = 2;
	b[2][1] = 1;
	double *errs = double1alloc(2);
	double **x = eqn_solve(3, 1, a, 2, b, errs);
	printf("x=%g %g, and errs=%g %g\n", x[0][0], x[0][1], errs[0], errs[1]);
	double1free(errs);
	return 1;
#endif
}

#endif

extern "C"
int dgbsv_(integer *n, integer *kl, integer *ku, integer *
	nrhs, doublereal *ab, integer *ldab, integer *ipiv, doublereal *b, integer *ldb, 
	integer *info);


static int mx(int a, int b) { return a>b ? a : b;}

#define AA(i,j)		aa[(i)+(j)*ldab]

/* Solve A[n][n] * X[n][nrhs] = B[n][mrhs], and return X.
 * A is a band-diagonal matrix with a diagonal and w extras on each side.
 * It is, however, stored as a full-size matrix, such as you can get
 * from double2alloc().   It depends on the a[i][j] addressing convention.
   */

double ** eqn_solve_band(int n, double **a, int bw,
				int nrhs, double **b)
{
	fprintf(stderr, "eqsb\n");
	assert(n>=1 && nrhs>=1 && bw>=0 && bw<n);
	long kl = bw, ku = bw;
	long ldab = 2*kl+ku+1;
	long ldb = n, info;
	double *aa = double1alloc(n*ldab);
	long nl = n, nrhsl = nrhs;
	int i;
	double *bb = double1alloc(ldb*nrhs);
	long *ipiv = new long[n];
	assert(aa && bb && ipiv);
	fprintf(stderr, "loop1\n");

	for(i=0; i<n; i++) {
		int j;
		for(j=mx(0, i-kl); j<=i+ku && j<n; j++) {
			AA(kl+ku+i-j, j) = a[i][j];
		}
	}
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<nrhs; j++) {
			bb[i+j*ldb] = b[i][j];
		}
	}

	dgbsv_(&nl, &kl, &ku, &nrhsl, aa, &ldab, ipiv, bb, &ldb, &info);


	double1free(aa);
	delete [] ipiv;

	if(info != 0)
		return 0;

	double **rv = double2alloc(n, nrhs);
	assert(rv);
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<nrhs; j++)
			rv[i][j] = bb[i+j*ldb];
	}
	double1free(bb);

	return  rv;
}


#if 0

int main(int argc, char **argv)
{
#if 0
	double **a = double2alloc(2, 2);
	a[0][0] = 1;
	a[0][1] = 0;
	a[1][0] = 1;
	a[1][1] = -1;
	double **b = double2alloc(2, 1);
	b[0][0] = 6;
	b[1][0] = 2;
	double **x = eqn_solve_band(2, a, 1, 1, b);
	printf("x=%g %g\n", x[0][0], x[1][0]);
	return 1;
#endif
#if 0
	double **a = double2alloc(2, 2);
	a[0][0] = 1;
	a[1][1] = -1;
	double **b = double2alloc(2, 1);
	b[0][0] = 6;
	b[1][0] = 2;
	fprintf(stderr, "ready to eqs\n");
	double **x = eqn_solve_band(2, a, 0, 1, b);
	printf("x=%g %g\n", x[0][0], x[1][0]);
	return 1;
#endif
#if 0
	double **a = double2alloc(3, 3);
	a[0][0] = 1;
	a[1][1] = -1;
	a[2][2] = 2;
	double **b = double2alloc(3, 1);
	b[0][0] = 6;
	b[1][0] = 2;
	b[2][0] = 2;
	fprintf(stderr, "ready to eqs\n");
	double **x = eqn_solve_band(3, a, 0, 1, b);
	printf("x=%g %g %g\n", x[0][0], x[1][0], x[2][0]);
	return 1;
#endif
#if 0
	double **a = double2alloc(3, 3);
	a[0][0] = 1;
	a[1][1] = -1;
	a[2][2] = 2;
	a[1][0] = a[0][1] = a[2][1] = a[1][2] = 0;
	double **b = double2alloc(3, 1);
	b[0][0] = 6;
	b[1][0] = 2;
	b[2][0] = 2;
	fprintf(stderr, "ready to eqs\n");
	double **x = eqn_solve_band(3, a, 1, 1, b);
	printf("x=%g %g %g\n", x[0][0], x[1][0], x[2][0]);
	return 1;
#endif
#if 1
	double **a = double2alloc(4, 4);
	a[0][0] = 1;
	a[1][1] = -1;
	a[1][0] = 1;
	a[2][2] = 2;
	a[3][3] = 1;
	a[0][1] = a[2][1] = a[1][2] = 0;
	a[3][2] = a[2][3] = 0;
	a[2][0] = a[0][2] = a[3][1] = a[1][3] = 0;
	double **b = double2alloc(3, 1);
	b[0][0] = 6;
	b[1][0] = 2;
	b[2][0] = 2;
	b[3][0] = 0;
	fprintf(stderr, "ready to eqs\n");
	double **x = eqn_solve_band(4, a, 2, 1, b);
	printf("x=%g %g %g %g\n", x[0][0], x[1][0], x[2][0], x[3][0]);
	return 1;
#endif
}

#endif










speechresearch/gpklib/makefile


OS=__$(shell uname)
BUILD=.

include $(BUILD)/make.inc

LIB_INC=-I$(BUILD)/gpklib -I$(BUILD)
CC=$(CCLIB)


.DELETE_ON_ERROR:

.PRECIOUS: $(MYLIBD)/libgpk.a $(BUILD)/libgpk.a

OBJS= intalloc.o douballoc.o floatalloc.o shortalloc.o round.o split.o \
longalloc.o amoeba.o amoeba_helper.o tboolalloc.o root.o GPK_assert.o \
ran1.o amoeba_anneal.o \
invert.o monotonic.o medianI.o medianF.o median.o gpkerr.o	\
ran2.o proplist.o avparse.o chomp_newline.o nfold_vec.o expint.o	\
print_av.o safe_ato.o dict.o gpkieee754.o avg.o

STATIC_OBJS = eqn_solve.o

HDRFILES1 = gpklib.h gpk_std.h
HDRFILES2 = numerics.h NaN.h allocate.cod innerloop2.h innerloop4.h err.h	\
	assert.h ieee754.h doublet.h avg.h

LHDRS=$(HDRFILES2:%=$(BUILD)/gpklib/%) $(BUILD)/gpklib.h
HEADERS=$(HDRFILES1:%=$(INC)/%) $(HDRFILES2:%=$(INC)/gpklib/%)


SUBDIRS = romberg image m22 bulsto
SBUILD = $(SUBDIRS:%=%/all)
SINSTALL = $(SUBDIRS:%=%/install)

.PHONY: all

all : $(SBUILD) $(LHDRS) $(BUILD)/libgpk.a  $(BUILD)/libgpk.so

# all: $(BUILD)/libgpkmisc.a

install_hdrs : $(HEADERS)

install: install_hdrs $(MYLIBD)/libgpk.a $(INC)/gpklib/make.inc $(SINSTALL)
install: $(MYLIBD)/libgpk.so

$(MYLIBD)/% : $(BUILD)/%
	$(INSTALL) $(BUILD)/$* $(MYLIBD)/$* -m 0444

$(MYLIBD)/libgpk.% : $(BUILD)/libgpk.%
	$(INSTALL) $(BUILD)/libgpk.$* $(MYLIBD)/libgpk.$* -m 0444

$(BUILD)/libgpk.a	:	$(BUILD)/libgpk.a($(OBJS))

$(BUILD)/libgpk.a : $(BUILD)/libgpk.a(misc.o)

$(BUILD)/libgpkmisc.a	:	$(BUILD)/libgpkmisc.a($(STATIC_OBJS))

$(BUILD)/libgpk.so	: $(BUILD)/libgpk.a
	rm -rf tmp; mkdir tmp
	cd tmp; $(AR) x ../$(BUILD)/libgpk.a
	$(LDSHARE) -o $(BUILD)/libgpk.so  tmp/*.o -lm -lc
	rm -rf tmp

$(INC)/%.h : %.h
	$(INSTALL) $*.h $(INC)/$*.h -m 0444

$(INC)/gpklib/%.h : %.h
	$(INSTALL) $*.h $(INC)/gpklib/$*.h -m 0444

$(BUILD)/gpklib/%.h : %.h
	$(INSTALL) $*.h gpklib/$*.h -m 0444

$(INC)/gpklib/%.h : gpk%.h
	$(INSTALL) gpk$*.h $(INC)/gpklib/$*.h -m 0444

$(BUILD)/gpklib/%.h : gpk%.h
	$(INSTALL) gpk$*.h gpklib/$*.h -m 0444

$(INC)/gpklib/%.cod : %.cod
	$(INSTALL) $*.cod $(INC)/gpklib/$*.cod -m 0444

$(BUILD)/gpklib/allocate.cod : allocate.cod
	$(INSTALL) allocate.cod gpklib/allocate.cod -m 0444

$(INC)/gpklib/make.inc : gpklib/make.inc
	$(INSTALL) gpklib/make.inc $(INC)/gpklib/make.inc -m 0444

gpklib/make.inc : make.inc all
	cp -p make.inc gpklib/make.inc && echo BASE=$(BASE) >>gpklib/make.inc


test_root : test_root.o root.o $(BUILD)/libgpk.a
	$(LD) -o test_root test_root.o root.o $(BUILD)/libgpk.a

amoeba%.o : numerics.h
a_x.o : numerics.h

douballoc.o floatalloc.o shortalloc.o intalloc.o : allocate.cod gpklib.h
longalloc.o : allocate.cod gpklib.h

$(OBJS) : gpklib.h
$(OBJS) : numerics.h
dict.o : gpklib/dict.h

misc.o : gpklib.h

misc.c gpklib.h : gpklib.in.h make_misc.sh
	sh ./make_misc.sh


avg.o : $(BUILD)/gpklib/avg.h $(BUILD)/gpklib/ieee754.h


romberg/all: FORCE $(LHDRS)
	echo "ENTERING romberg"
	cd romberg; $(MAKE) all

romberg/install: FORCE
	echo "ENTERING romberg"
	cd romberg; $(MAKE) install

image/all: FORCE
	echo "ENTERING image"
	cd image; $(MAKE) all

image/install: FORCE
	echo "ENTERING image"
	cd image; $(MAKE) install

m22/all: FORCE
	echo "ENTERING m22"
	cd m22; $(MAKE) all

m22/install: FORCE
	echo "ENTERING m22"
	cd m22; $(MAKE) install

bulsto/all: FORCE
	echo "ENTERING bulsto"
	cd bulsto; $(MAKE) all

bulsto/install: FORCE
	echo "ENTERING bulsto"
	cd bulsto; $(MAKE) install


FORCE:


clean:
	-rm *.o */*.o
	-rm *.a *.so
	-rm -rf gpklib










speechresearch/gpklib/median.c


#include <math.h>
#include <stdio.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib/assert.h"
#include "gpklib/innerloop2.h"
#include "gpklib.h"
#include "gpklib/ieee754.h"


LOCAL int d_cmp(C void *a, C void *b)
{
 C double *aa = (C double *)a;
 C double *bb = (C double *)b;

 return *aa>*bb ? 1 : (*aa<*bb ? -1 : 0);
}






double median(C double *xx, int n)
{
 double *x = double1alloc(n);
 assert(x);

 int i = 0;
 INNERLOOP(ii, 0, n, if(!isnan(xx[ii])) x[i++] = xx[ii]);

 if(i == 0)
	return quiet_nan(0);

 qsort(x, i, sizeof(double), d_cmp);
 C double rv =  i%2==1 ? x[i/2] :
			(x[(i-1)/2]==x[i/2] ? x[i/2] : 0.5*(x[(i-1)/2] + x[i/2]));
 double1free(x);

 return rv;
}










speechresearch/gpklib/a_x_nonparabolic.c



prediction_t nonparabolic(C sortedstuff& s, double dely, double T,
				C vector2& restrict_ctr, C vector2& restrict_sz)
/* LOCAL vecpair get_nonparab_dirs(C sortedstuff& s, double dely, vector2 *maybe_dir = 0) */
{
 boom(1100);
 vector2 sum1(0.0, 0.001), sum2(0.0, 0.001), sump(0.0, 0.0);
 N2foldVec up_dir(0.0, 0.001);
 double sw1 = 0.01, sw2 = 0.01;
 int i, saw = 0;

 if(s.n() <= 2)
	return prediction_t();

 /* Accumulate info on steep direction: */
 for(i=1; i<s.n(); i++)	{
	C double w = rank_y(s, i) - rank_r(s, i, s[0].v);
	C double ew = exp(w);
	C vector2 n = normalize(s[i].v - s[0].v);
	assert(finite(n));
	sum1 += n * ew;
	sum2 += n * (1/ew);
	sump += n;	 /* Find out where most exploration was: */
	up_dir += N2fold(n) * w;
	saw += abs(w);
	sw1 += ew;
	sw2 += 1/ew;
	}


 /* Point away from worst points: */
 vector2 updir(up_dir.pos(0));
 /* Aim the steep direction as much as possible away
	from high points, toward low points, and away from points in general: */
 if(dot(updir, sum1)/sw1
		- dot(updir, sum2)/sw2
		+ dot(updir, sump)/(s.n()-1) > 0)
	updir *= -1;
 assert(finite(updir));
 assert(hypot(updir) > 0.00000001);

 C double confidence = saw/(double)(saw + s.n());
 assert(finite(updir));

 vector2 shallow = perp_to(updir);
 /* Aim the shallow direction as much as possible away
	from high points, toward low points, and away from points in general: */
 if(dot(shallow, sum1)/sw1
		- dot(shallow, sum2)/sw2
		+ dot(shallow, sump)/(s.n()-1) > 0)
	shallow *= -1;

 if(maybe_dir)
 	*maybe_dir = sum1 * (-1/sw1);

 {

 /* Now, find out a typical distance in the steep direction:
	how far can you go and still be at low altitude. */
 double sm = 0, smw = 0;
 for(i=1;i<s.n();i++)
	if(s[i].v!=s[0].v && (i==1 || finite(s[i].y)))	{
		double f = sqrt(dely/fabs(s[i].y-s[0].y));
		if(!(f<4))	f = 4;
		if(!(f>0.25))	f = 0.25;
			/* f is sort of an extrapolant to estimate how far you'd
				go until things increase by dely. */
		C double dotp = dot(updir, s[i].v-s[0].v);
		C double w = exp(fabs(dotp)/hypot(s[i].v-s[0].v));
			/* w is a weight; it's big for points nearly along updir. */
		sm += fabs(dotp)*f * w;
		smw += w;
		}
 updir *= smw!=0 ? sm/smw : 0.01;
 }

 {
 /* Now, find out a typical distance in the shallow direction:
	how far can you go and still be at low altitude. */
/* We emphasize the longest distance, relative to the calculation for the
	steep direction. */
 double sm = 0, smw = 0;
 for(i=1;i<s.n();i++)
	if(s[i].v!=s[0].v && (i==1 || finite(s[i].y)))	{
		double f = sqrt(dely/fabs(s[i].y-s[0].y));
		if(!(f<10))	f = 10;
		if(!(f>0.1))	f = 0.1; /* f is sort of an extrapolant to
									estimate how far you'd
									go until things increase by dely. */
		C double dotp = dot(shallow, s[i].v-s[0].v);
		C double w = exp(2*fabs(dotp)/hypot(s[i].v-s[0].v));
			/* w is a weight; it's big for points nearly along shallow. */
		sm += xx(dotp*f) * w;
		smw += w;
		}
 shallow *= smw!=0 ? sqrt(sm/smw) : 0.1;
 }
 BOOM;

 D fprintf(stderr, "\tnonparabolic up direction=(%f,%f), shallow=(%g,%g)\n",
				updir.x0, updir.x1, shallow.x0, shallow.x1);

 /* Swap, if necessary so that directions are rotated less than pi/4: */
 if(fabs(atan(shallow.x1/shallow.x0)) > M_PI/4)	{
	C vector2 tmp = shallow;
	shallow = updir;
	updir = tmp;
	}
 return vecpair(shallow, updir);
}






matrices_t nonlinear_matrix(C sortedstuff& ss, double e)
{
 vector2 sum1(0.0, 0.001), sum2(0.0, 0.001), sump(0.0, 0.0);
 N2foldVec up_dir(0.0, 0.001);
 double sw1 = 0.01, sw2 = 0.01;
 int i, saw = 0;

 if(s.n() <= 2)
	return matrices_t();

 /* Accumulate info on steep direction: */
 for(i=1; i<s.n(); i++)	{
	C double w = rank_y(s, i) - rank_r(s, i, s[0].v);
	C double ew = exp(w);
	C vector2 n = normalize(s[i].v - s[0].v);
	assert(finite(n));
	sum1 += n * ew;
	sum2 += n * (1/ew);
	sump += n;	 /* Find out where most exploration was: */
	up_dir += N2fold(n) * w;
	saw += abs(w);
	sw1 += ew;
	sw2 += 1/ew;
	}

 C double confidence = saw/(double)(saw + s.n());
 vector2 shallow = perp_to(updir);

 double l_steep;
 {
 /* Now, find out a typical distance in the steep direction:
	how far can you go and still be at low altitude. */
 double sm = 0, smw = 0;
 for(i=1;i<s.n();i++)
	if(s[i].v!=s[0].v && (i==1 || finite(s[i].y)))	{
		double f = sqrt(e/fabs(s[i].y-s[0].y));
		if(!(f<4))	f = 4;
		if(!(f>0.25))	f = 0.25;
			/* f is sort of an extrapolant to estimate how far you'd
				go until things increase by e. */
		C double dotp = dot(updir, s[i].v-s[0].v);
		C double w = exp(fabs(dotp)/hypot(s[i].v-s[0].v));
			/* w is a weight; it's big for points nearly along updir. */
		sm += fabs(dotp)*f * w;
		smw += w;
		}
 l_steep = smw!=0 ? sm/smw : 0.01;
 }

 double l_shallow;
 {
 /* Now, find out a typical distance in the shallow direction:
	how far can you go and still be at low altitude. */
/* We emphasize the longest distance, relative to the calculation for the
	steep direction. */
 double sm = 0, smw = 0;
 for(i=1;i<s.n();i++)
	if(s[i].v!=s[0].v && (i==1 || finite(s[i].y)))	{
		double f = sqrt(e/fabs(s[i].y-s[0].y));
		if(!(f<10))	f = 10;
		if(!(f>0.1))	f = 0.1; /* f is sort of an extrapolant to
									estimate how far you'd
									go until things increase by e. */
		C double dotp = dot(shallow, s[i].v-s[0].v);
		C double w = exp(2*fabs(dotp)/hypot(s[i].v-s[0].v));
			/* w is a weight; it's big for points nearly along shallow. */
		sm += xx(dotp*f) * w;
		smw += w;
		}
 l_shallow = smw!=0 ? sqrt(sm/smw) : 0.1;
 }

 C matrix_t stsh(updir.x0, updir.x1, shallow.x0, shallow.x1);
 matrices_t rv;
 rv.curv = stsh * matrix_t(1/xx(l_steep), 0.0, 0.0, 1/xx(l_shallow))
		* transpose(stsh);
 rv.ctr = s[0].v;
 rv.z = s[0].y;
 rv.err = ???;
 return rv;
}














speechresearch/gpklib/a_x_stupid.c




prediction_t stupid(C sortedstuff& ss, double dely, double T,
			C vector2& restrict_ctr, C vector2& restrict_sz)
{
 prediction_t rv;
 rv.xx(normalrand(), normalrand());
 rv.z_predicted = ss[ss.n()/2];
 rv.z_tol = sqrt(T*dely);
 rv.confidence = 0.0;
 rv.restricted = FALSE;
 C matrices_t m = nonlinear_matrix(ss, sqrt(dely*T));
 rv.m = tmp.curv;
 return rv;
}














speechresearch/gpklib/nfold_vec.c


#include "nfold_vec.h"
#include <math.h>
#include "gpkieee754.h"

C int N2foldVec::symmetry = 2;

N2foldVec::N2foldVec()
: x0(quiet_nan(0)), x1(quiet_nan(0))
{}


N2foldVec N2foldVec::operator*(double c) C
{
 return N2foldVec(x0*c, x1*c, 1);
}


N2foldVec& N2foldVec::operator+=(C N2foldVec& a)
{
 x0 += a.x0;
 x1 += a.x1;
 return *this;
}


void N2foldVec::make(double xx0, double xx1)
{
 C double r = hypot(xx0, xx1);
 C double a = r>0 ? atan2(xx1, xx0) : 0.0;
 x0 = r*cos(a*symmetry);
 x1 = r*sin(a*symmetry);
}


N2foldVec::N2foldVec(C vector2& x)
{
 make(x(0), x(1));
}


N2foldVec::N2foldVec(double xx0, double xx1)
{
 make(xx0, xx1);
}


C vector2 N2foldVec::pos(int n) C
{
 C double r = hypot(x0, x1);
 C double a = atan2(x1, x0);
 return vector2(r*cos((a+2*M_PI*n)/symmetry), r*sin((a+2*M_PI*n)/symmetry));
}










speechresearch/gpklib/GPKassert.c


#include <stdio.h>
#include "assert.h"
#include <string.h>

void _GPKassert(const char *s, int l)
{
 fprintf(stderr, "ERR: %s: assertion failed line %d\n", s, l);
 fflush(stderr);
 fflush(stdout);
 abort();
}










speechresearch/gpklib/nfold_vec.h


#ifndef NFOLD_VEC_H
# define NFOLD_VEC_H

#ifndef GPK_STD_H
# include <gpk_std.h>
#endif

#ifndef V2_H
# include "m22/v2.h"
#endif

class N2foldVec	{
	double x0, x1;
	N2foldVec(double xx0, double xx1, int) :x0(xx0), x1(xx1) {}
	void make(double xx0, double xx1);

	public:

	N2foldVec();
	N2foldVec(double xx0, double xx1);
	N2foldVec(C vector2& a);
	N2foldVec operator*(double c) C;
	N2foldVec& operator+=(C N2foldVec& a);
	BOOL operator==(C N2foldVec& a) C {return x0==a.x0 && x1==a.x1;}
	C vector2 pos(int n)	C;

	C static int symmetry;
	};

#endif










speechresearch/gpklib/allocate.cod


#include <stdlib.h>
# include <stdio.h>
#include <assert.h>
#include <stdint.h>
#include <limits.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "innerloop4.h"

/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.

These functions allocate 1, 2, and 3 dimensional arrays.
They provide protection beyond the basic malloc() function
by adding guard words on each side of the data.
Writing immediately outside the bounds of an array is likely
to be detected.   The guard words also allow detection
of data that is freed twice.
   Such problems are noticed when you free the data (with O_FREE(),
   T_FREE(), or TH_FREE()), or when you explicitly check it
   with O_CHECK(), T_CHECK(), or TH_CHECK().

The arrays also carry size information, so you don't have to
hold it seperately.    O_SIZE(), T_SIZE() and TH_SIZE() report
the size of an array.

In the 1-dimensional case, they behave much like malloc(),
except that the functions are specialized to one data type,
so you don't have to multiply by the size of one item, or
cast to the desired type.   That's done automatically.

I the two- and three-dimensional cases, they also allow you the convenience
of addressing data as   x[i][j], instead of the more confusing
and cumbersome   x[i*stride+j] form.
Two-dimensional arrays are allocated as a single chunk,
so that the array has good memory locality, and can
also be handed to programs that expect it in the strided form.

These arrays are to be used as a unit.   It is an error 
to move or replace 1-d arrays inside a 2-d array.

*/


#	define MAGIC0	(size_t)(0x76654391^sizeof(RESULT))		/* Beginning marker. */
#	define MAGIC0F	(size_t)(0x113f2ee3^(sizeof(RESULT)<<6))	/* Marks stuff that has been freed. */
#	define MAGIC1	(size_t)(027451|sizeof(RESULT))		/* End marker. */
#	define MAGIC2	(unsigned)(07036&~sizeof(RESULT))
#	define MAGIC3	(unsigned)(0x37659f&~sizeof(RESULT))
#	define MAGIC4	(uintptr_t)(07317&~sizeof(RESULT))
#	define MAGIC4F	(uintptr_t)(07607&~sizeof(RESULT))


#define QUOTE(s)	QUOTE_GUTS(s)
#define QUOTE_GUTS(s)	#s

#define D if(1)
/* #define D if(0) */

union fi	{RESULT resultalign; void *ptralign; size_t ii;};
union fpi	{RESULT *fp;	int i; uintptr_t m;};
union fppi	{RESULT **fpp;	int i; uintptr_t m; };


static int o_test_guts(const RESULT *q, C char *where)
{
 C union fi *p = (C union fi *)q;
 if(p < &((C union fi*)0)[3])
	 return 1;
 if(p[-1].ii==MAGIC0F && p[-2].ii==0)	{
	fprintf(stderr, "WARN: O_TEST(%s): testing memory that has already been freed (array at %p).\n", where, q);
	return 4;
	}
 {
 C size_t n = p[-1].ii ^ MAGIC0;
 C size_t nfi = (n*sizeof(RESULT)+sizeof(union fi)-1)/sizeof(union fi);
 if(p[-2].ii != nfi) {
	fprintf(stderr, "WARN: O_TEST(%s): array at %p modified before beginning.\n", where, q);
	return 2;
	}
 }
 if(p[p[-2].ii].ii != MAGIC1) {
	fprintf(stderr, "WARN: O_TEST(%s): End of the array at %p was overwritten.\n", where, q);
	return 3;
	}
 return 0;
}


static int o_size_guts(const RESULT *q, const char *where)
{
 if(!q)
	return 0;

 const int tmp = o_test_guts(q, where);
 const union fi *p = (const union fi *)q;
 if(tmp != 0)	{
	fprintf(stderr, "ERR: allocate.cod: O_SIZE(%s)[%lu] bytes error %d (%s)\n",
			where, (long unsigned)(p[-2].ii),
			tmp, tmp==3 ? "end" : "beginning");
	abort();
	}

 return (int)(p[-1].ii ^ MAGIC0);
}



static int t_test_guts(RESULT *C*q, C char *where)
{
 int m, n;
 C union fpi *C p = (C union fpi *C)q;
 uintptr_t hash = 0;

 if(p <= &((C union fpi *C)0)[5])
 	return 1;
 if(((uintptr_t)(p[0].fp)^MAGIC4F) == p[-2].m)	{
	fprintf(stderr, "WARN: T_TEST(%s): freeing memory that is already free (array at %p).\n", where, q);
	return 6;
	}
 if(((uintptr_t)(p[0].fp)^p[-2].m) != MAGIC4)
	return 10;
 m = p[-1].i;
 if(m < 0)
 	return 7;
 n = p[-4].i;
 if(n < 0)
 	return 8;
 if( p[-3].i != (int)((m+n)^MAGIC2)) {
	fprintf(stderr, "WARN: T_TEST(%s): m=%d, n=%d, p[-3].i=%d, should be %d\n",
				where, m, n,
				p[-3].i, (int)((m+n)^MAGIC2));
 	return 3;
 	}
 if(m>0 && p[m].i != p[-3].i)
 	return 4;
 if(m*n==0 && p[0].fp != 0)
 	return 300;
 if( o_size_guts(p[0].fp, where) < n*m)
 	return 9;

 int i;
 OPENMP(omp parallel for private(i) reduction(+: hash) schedule(guided, 512))
 for(i=0; i<m; i++)
 	/* We are assuming silent overflow here: */
	hash += (uintptr_t)(q[i])*(uintptr_t)17;
 if((int)hash != p[-5].i)
	return 5;
 return 0;
}


RESULT **T_ALLOC(C int m, C int n)
{
 union fpi *p;
 int i;
 uintptr_t hash = 0;

 assert(m>=0 && n>=0);
 p = (union fpi *)malloc(sizeof(union fpi) * ((size_t)m+6));
 if(!p)
 	return (RESULT **)p;

 p += 5;
 RESULT **pr = (RESULT **)p;
 p[-4].i = n;
 p[-3].i = (m+n)^MAGIC2;
 p[-1].i = m;

 if((size_t)n*(size_t)m > 0 && (size_t)n*(size_t)m == (size_t)(n*m)) {
	RESULT *base = O_ALLOC(n*m);
 	if(!base) {
		free(&p[-5]);
		return 0;
 		}
	OPENMP(omp parallel for reduction(+: hash) schedule(guided, 256))
 	for(i=0; i<m; i++)	{
 		pr[i] = base + (size_t)n*i;
		/* We are assuming silent overflow here: */
		hash += (uintptr_t)(pr[i])*(uintptr_t)17;
		}
	}
 else
 	p[0].fp = 0;

 p[-2].m = (uintptr_t)(p[0].fp)^MAGIC4;
 p[-5].i = (int)hash;
 if(m > 0)
	p[m].i = p[-3].i;
 D {
 int tmp = t_test_guts((RESULT**)p, QUOTE(T_ALLOC));
 if(tmp != 0) {
 	fprintf(stderr, "tmp=%d\n", tmp);
	abort();
 	}
 }
 return pr;
}


int O_SIZE(const RESULT *q)
{
 return o_size_guts(q, QUOTE(O_SIZE));
}


int T_TEST(RESULT *C*q)
{
 return t_test_guts(q, QUOTE(T_TEST));
}


static void o_free_guts(RESULT *q, C char *where)
{
 union fi *p = (union fi *)q;

 const int tmp = o_test_guts(q, where);
 if(tmp >= 2)	{
	/* o_free_guts(0, where) (which implies tmp=1) is not an error. */
	fprintf(stderr, "ERR: allocate.cod: O_FREE(%s)[%ld] bytes error %d (%s)\n",
			QUOTE(O_FREE),
			(long unsigned)(p[-2].ii), tmp,
			tmp==3 ? "end" : "beginning");
	abort();
	}

 if(tmp == 0)	{
	/* Mark as freed, to let O_TEST be more informative: */
	p[-1].ii = MAGIC0F;
	p[-2].ii = 0;
 	free((char *)(p-2));
	}
}


void T_FREE(RESULT **q)
{
 union fpi *p = (union fpi *)q;

 if(!p)	return;

 const int tmp = t_test_guts(q, QUOTE(T_FREE));
 if(tmp >= 2)	{
	fprintf(stderr, "ERR: allocate.cod: T_FREE(%s)[%dx%d] error %d\n",
			QUOTE(T_FREE), p[-1].i, p[-4].i, tmp);
	abort();
	}
 if(tmp == 1)
	return;

 o_free_guts(p[0].fp, QUOTE(T_FREE));
 /* Mark as freed, to allow T_FREE to catch double-free errors. */
 p[-1].i = 0;
 p[-2].m = (uintptr_t)(p[0].fp)^MAGIC4F;
 free((char *)(p-5));
}


int O_TEST(const RESULT *q)
{
 return o_test_guts(q, QUOTE(O_TEST));
}



void O_FREE(RESULT *q)
{
 return o_free_guts(q, QUOTE(O_FREE));
}



RESULT *O_ALLOC(C int n)
{
 assert(n >= 0);
 union fi *p;
 C size_t nfi = ((size_t)n*sizeof(RESULT)+sizeof(union fi)-1)/sizeof(union fi);

 p = (union fi *)malloc((3+nfi)*sizeof(union fi));
 if(!p)	return (RESULT *)p;
 p += 2;
 p[-1].ii = MAGIC0^n;
 p[-2].ii = nfi;
 p[nfi].ii = MAGIC1;
 return (RESULT *)p;
}




void O_SET(RESULT *q, RESULT v)
{
 C int nfi = o_size_guts(q, QUOTE(O_SET));
 INNERLOOP(i, 0, nfi, q[i] = v);
}





void T_SET(RESULT **q, RESULT v)
{
 union fpi *p = (union fpi *)q;

 if(!p)	return;

 const int tmp = t_test_guts(q, QUOTE(T_SET));
 if(tmp >= 2)	{
	fprintf(stderr, "ERR: allocate.cod: T_FREE(%s)[%dx%d] error %d\n",
			QUOTE(T_SET), p[-1].i, p[-4].i, tmp);
	abort();
	}
 if(tmp == 1)
	return;

 O_SET(p[0].fp, v);
}





struct alloc_size T_SIZE(RESULT *C* q)
{
 struct alloc_size rv;
 C union fpi *p = (C union fpi *)q;

 if(!p) {
 	rv.rows = rv.cols = 0;
	return rv;
	}

 const int tmp = t_test_guts(q, QUOTE(T_SIZE));
 if(tmp >= 2)	{
	fprintf(stderr, "ERR: allocate.cod: T_FREE(%s)[%dx%d] error %d\n",
			QUOTE(T_SIZE), p[-1].i, p[-4].i, tmp);
	abort();
	}

 rv.rows = p[-1].i;
 rv.cols = p[-4].i;
 return rv;
}




/* space is to be added later -- int3 add does not allocate space, it
sets stuff up so that when you attach arrays allocated with T_ALLOC,
int3free will work properly. */

RESULT ***TH_ADD(C int c, C int m, C int n)
{
 union fppi *p;
 int i;

 assert(c>=0 && m>=0 && n>=0);
 p = (union fppi *)malloc(((size_t)c+3) * sizeof(union fppi));
 if(!p)	return (RESULT ***)0;
 p += 2;
/* #pragma omp parallel for private(i) */
 for(i=0; i<c; i++)
 	p[i].fpp = (RESULT **)0;
 p[-1].i = MAGIC3 ^ c;
 p[-2].i = c;
 p[c].i = p[-1].i;

 return (RESULT ***)p;
}


long TH_TEST(RESULT ***q)
{
 C union fppi *C p = (C union fppi *C)q;
 int tmp, c, i;

 if(!p)	return 1;
 if((p[-1].i^p[-2].i) != MAGIC3)
 	return 3;
 c = p[-2].i;
 if(p[c].i != p[-1].i)
 	return 4;
 for(i=0; i<c; i++)
	if((tmp=t_test_guts(p[i].fpp, QUOTE(TH_TEST))) != 0)
 		return 200L + 100L * tmp + i;
 return 0;
}


void TH_FREE(RESULT ***q)
{
 int i;
 union fppi *p = (union fppi *)q;

 if(!p)	return;
 if(TH_TEST(q) != 0)	{
	fprintf(stderr, "ERR: TH_TEST(%s)=%ld\n", QUOTE(TH_FREE), TH_TEST(q));
	assert(0);
 	}
 int c = p[-2].i;
 for(i=0; i<c && p[i].fpp; i++)
 	T_FREE(p[i].fpp);
 free((char *)(p-2));
}


void TH_SET(RESULT ***q, RESULT v)
{
 if(!q)	return;
 if(TH_TEST(q) != 0)	{
	fprintf(stderr, "ERR: TH_TEST(%s)=%ld\n", QUOTE(TH_SET), TH_TEST(q));
	assert(0);
 	}

 union fppi *p = (union fppi *)q;
 C int c = p[-2].i;
 int i;
 for(i=0; i<c && p[i].fpp; i++)
 	T_SET(p[i].fpp, v);
}



RESULT ***TH_ALLOC(C int c, C int m, C int n)
{
 union fppi *p;
 int i;

 assert(c>=0 && m>=0 && n>=0);
 p = (union fppi *)malloc(((size_t)c+3) * sizeof(union fppi));
 if(!p)	return (RESULT ***)0;
 p+=2;
 for(i=0; i<c; i++)	{
 	p[i].fpp = T_ALLOC(m, n);
	if(!p[i].fpp)	break;
	}
 p[-1].i = MAGIC3 ^ i;
 p[-2].i = i;
 p[i].i = p[-1].i;

 if(i<c)	{
 	TH_FREE((RESULT ***)p);
	return (RESULT ***)0;
	}

 return (RESULT ***)p;
}










speechresearch/gpklib/make.SunOS.inc





BASE=/usr/local
MYLIBI=$(BASE)/lib/libgpk
INC=$(BASE)/include
AR=ar
CFLAGS=+w -dalign -O4 -xlibmil -xsafe=mem -fsimple=2 -noex  -xtarget=ultra -mt
CFLAG_LIB = -G
LIBS=-lsunmath -libmieee -lm
LDSHARE=CC -shared
INCLUDES=-I$(INC) -I$(INC)/gpklib
COMPILER = CC
# CC = $(COMPILER) -D$(OS) $(CFLAGS) $(INCLUDES)
CC = $(COMPILER) $(CFLAGS) $(INCLUDES)
# CCLIB = $(COMPILER) -D$(OS) $(CFLAGS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
CCLIB = $(COMPILER) $(CFLAGS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
# LD = CC $(CFLAGS) $(GPKLINC) $(INCLUDES)
LD = CC
LPATH=










speechresearch/gpklib/dtw4.cpp


#include <utility>
#include <algorithm>
#include <math.h>
#include <tr1/unordered_map>
#include <assert.h>
#include <boost/numeric/ublas/matrix.hpp>
#include <iostream>
#include <boost/random.hpp>
#include <boost/random/normal_distribution.hpp>

// Dynamic time-warp alignment of two sequences of feature vectors.

using namespace std;

typedef pair<int, int> intpair;

typedef struct {
	size_t operator()(const intpair& x) const {
		return (size_t)((long)(x.first)*3L + (long)(x.second)*197L);
	}
} intpair_hasher;

struct g_node {
	intpair ij;
	double gdist;
	g_node *best;
};


typedef boost::numeric::ublas::matrix<float> fmatrix;

const double BIG = 1e38;

class state_c {
	tr1::unordered_map<intpair, float, intpair_hasher> dcache;
	vector<vector<g_node> > g_nodes;
	vector<intpair> gnse;
	double alpha, beta, bw;
	fmatrix x, y;
public:
	int nx, ny, nparams;	// Really should have accessor functions.

	double search(g_node* n);
	vector< pair<int,int> > path(g_node *n);

	state_c( fmatrix& x, fmatrix& y, double alpha, double beta, double bw);

	g_node* gn(int i, int j) {
		return & g_nodes[i][j-gnse[i].first];
		}


	
private:
	void _init_g_nodes();

	bool inbeam(int i, int j) const {
		intpair se = gnse[i];
		return se.first <= j && j <= se.second;
		}
		
	float get(intpair ij);
};



float state_c::get(intpair ij) {
		tr1::unordered_map<intpair,float>::iterator q = dcache.find(ij);
		if(q != dcache.end())
			return q->second;
		double s = 0.0;
		int k;
		assert(x.size2()==nparams);
		assert(x.size1()==nx);
		assert(y.size1()==ny);
		assert(ij.first>=0 && ij.first<nx);
		assert(ij.second>=0 && ij.second<ny);
		for(k=0; k<nparams; k++)
			s += pow(fabs(x(ij.first, k)-y(ij.second, k)), alpha);
		s = pow(s/nparams, beta);
		dcache[ij] = s;
		return s;
	}


double state_c::search(g_node* n) {
		if(n->gdist >= 0.0)
			return n->gdist;
		else if(n->ij.first==0 && n->ij.second==0) {
			n->best = 0;
			n->gdist = 0.0;
			return n->gdist;
		}
		double gtmp = BIG;
		n->gdist = gtmp;
		g_node *ntmp = 0;
		if(n->ij.first > 0 && n->ij.second > 0 && inbeam(n->ij.first-1, n->ij.second-1)) {
			ntmp = gn(n->ij.first-1, n->ij.second-1);
			gtmp = search(ntmp);
			if(gtmp < n->gdist) {
				gtmp += get(ntmp->ij);
				if(gtmp < n->gdist) {
					n->gdist = gtmp;
					n->best = ntmp;
				}
			}
		}
		if(n->ij.first > 0 && inbeam(n->ij.first-1, n->ij.second)) {
			ntmp = gn(n->ij.first-1, n->ij.second);
			gtmp = search(ntmp);
			if( gtmp < n->gdist) {
				gtmp += get(ntmp->ij);
				if(gtmp < n->gdist) {
					n->gdist = gtmp;
					n->best = ntmp;
				}
			}
		if(n->ij.second > 0 && inbeam(n->ij.first, n->ij.second-1)) {
			ntmp = gn(n->ij.first, n->ij.second-1);
			gtmp = search(ntmp);
			if(gtmp < n->gdist) {
				gtmp += get(ntmp->ij);
				if(gtmp < n->gdist) {
					n->gdist = gtmp;
					n->best = ntmp;
				}
			}
		}
		return n->gdist;
	}
}



vector< pair<int,int> > state_c::path(g_node *n) {
	int ns = 0;
	g_node *nn = n;
	while(nn) {
		ns += 1;
		nn = nn->best;
	}
	vector< pair<int,int> > o(ns);
	while(n) {
		ns -= 1;
		o[ns] = n->ij;
		n = n->best;
	}
	assert(ns == 0);
	return o;
}


vector< pair<int,int> > dtw(fmatrix& x, fmatrix& y, double alpha, double beta, double bw=-1.0) {
	assert(x.size1() == y.size1());
	state_c s(x, y, alpha, beta, bw);
	g_node *n = s.gn(s.nx-1, s.ny-1);
	s.search(n);
	return s.path(n);
}




state_c::state_c( fmatrix& _x, fmatrix& _y,
		 	double _alpha, double _beta, double _bw)
: nx(_x.size1()), ny(_y.size1()), alpha(_alpha), beta(_beta),
	x(_x), y(_y), gnse(), nparams(_x.size2()),
	bw(_bw)
	{
		assert(nx>1 && ny>1);
		assert(nparams == y.size2());
		assert(bw <0.0 || bw > 1.0);
		_init_g_nodes();
	}



void state_c::_init_g_nodes() {
	const double EPS = 1e-6;
	double xbw = (nx-1)*(ny-1) - EPS;
	if(bw > 0.0)
		xbw = min(xbw, bw*hypot(nx-1, ny-1));
	int i;
	for(i=0; i<nx; i++) {
		int s = max(0, (int)(floor((i*(ny-1)-xbw)/(nx-1))));
		int e = min(ny-1, (int)(ceil((i*(ny-1)+xbw)/(nx-1))));
		vector<g_node> tmp(e-s+1);
		gnse.push_back( intpair(s, e) );
		int j;
		for(j=s; j<=e; j++) {
			g_node& n = tmp.begin()[j-s];
			n.ij = intpair(i, j);
			n.gdist = -1.0;
			n.best = 0;
		}
		g_nodes.push_back( tmp );
	}
}


typedef boost::mt19937 base_rng_t;


void test() {
	const int fvlen = 10;
	const int nfv = 11;
	fmatrix x(nfv, fvlen), y(nfv, fvlen);
	int i, j;
	base_rng_t rng; 
	boost::normal_distribution<float> nmlx(0.0, 1.0);
	boost::variate_generator<base_rng_t&, boost::normal_distribution<float> > normal(rng, nmlx);
	for(i=0; i<nfv; i++) {
		for(j=0; j<fvlen; j++) {
			float tmp = normal();
			x(i,j) = tmp;
			y(i,j) = tmp;
		}
	}
	vector< pair<int,int> > match = dtw(x, y, 2.0, 1.0);
	for(i=0; i<match.size(); i++)
		cout << match[i].first << " " << match[i].second << endl;

}

#ifdef TEST

int main()
{
	test();
	return 0;
}

#endif










speechresearch/gpklib/ran/blib/lib/auto/ran/autosplit.ix


# Index created by AutoSplit for blib/lib/ran.pm
#    (file acts as timestamp)
1;










speechresearch/gpklib/ran/blib/lib/ran.pm


package ran;

use strict;
use vars qw($VERSION @ISA @EXPORT @EXPORT_OK);

require Exporter;
require DynaLoader;
require AutoLoader;

@ISA = qw(Exporter DynaLoader);
# Items to export into callers namespace by default. Note: do not export
# names by default without a very good reason. Use EXPORT_OK instead.
# Do not simply export all your public functions/methods/constants.
@EXPORT = qw(
	
);
$VERSION = '0.01';

bootstrap ran $VERSION;

# Preloaded methods go here.

# Autoload methods go after =cut, and are processed by the autosplit program.

1;
__END__
# Below is the stub of documentation for your module. You better edit it!

=head1 NAME

ran - Perl extension for blah blah blah

=head1 SYNOPSIS

  use ran;
  blah blah blah

=head1 DESCRIPTION

Stub documentation for ran was created by h2xs. It looks like the
author of the extension was negligent enough to leave the stub
unedited.

Blah blah blah.

=head1 AUTHOR

A. U. Thor, a.u.thor@a.galaxy.far.far.away

=head1 SEE ALSO

perl(1).

=cut










speechresearch/gpklib/ran/blib/man3/ran.3


.rn '' }`
''' $RCSfile: ran.3,v $$Revision: 136 $$Date: 2006-03-27 06:20:29 -0500 (Mon, 27 Mar 2006) $
'''
''' $Log: ran.3,v $
''' Revision 1.1.1.1  2000/07/17 14:35:37  gpk
''' Initial import.  Just post crash  This is state as of 4/18/2000.
'''
'''
.de Sh
.br
.if t .Sp
.ne 5
.PP
\fB\\$1\fR
.PP
..
.de Sp
.if t .sp .5v
.if n .sp
..
.de Ip
.br
.ie \\n(.$>=3 .ne \\$3
.el .ne 3
.IP "\\$1" \\$2
..
.de Vb
.ft CW
.nf
.ne \\$1
..
.de Ve
.ft R

.fi
..
'''
'''
'''     Set up \*(-- to give an unbreakable dash;
'''     string Tr holds user defined translation string.
'''     Bell System Logo is used as a dummy character.
'''
.tr \(*W-|\(bv\*(Tr
.ie n \{\
.ds -- \(*W-
.ds PI pi
.if (\n(.H=4u)&(1m=24u) .ds -- \(*W\h'-12u'\(*W\h'-12u'-\" diablo 10 pitch
.if (\n(.H=4u)&(1m=20u) .ds -- \(*W\h'-12u'\(*W\h'-8u'-\" diablo 12 pitch
.ds L" ""
.ds R" ""
'''   \*(M", \*(S", \*(N" and \*(T" are the equivalent of
'''   \*(L" and \*(R", except that they are used on ".xx" lines,
'''   such as .IP and .SH, which do another additional levels of
'''   double-quote interpretation
.ds M" """
.ds S" """
.ds N" """""
.ds T" """""
.ds L' '
.ds R' '
.ds M' '
.ds S' '
.ds N' '
.ds T' '
'br\}
.el\{\
.ds -- \(em\|
.tr \*(Tr
.ds L" ``
.ds R" ''
.ds M" ``
.ds S" ''
.ds N" ``
.ds T" ''
.ds L' `
.ds R' '
.ds M' `
.ds S' '
.ds N' `
.ds T' '
.ds PI \(*p
'br\}
.\"	If the F register is turned on, we'll generate
.\"	index entries out stderr for the following things:
.\"		TH	Title 
.\"		SH	Header
.\"		Sh	Subsection 
.\"		Ip	Item
.\"		X<>	Xref  (embedded
.\"	Of course, you have to process the output yourself
.\"	in some meaninful fashion.
.if \nF \{
.de IX
.tm Index:\\$1\t\\n%\t"\\$2"
..
.nr % 0
.rr F
.\}
.TH ran 3 "perl 5.005, patch 02" "19/Feb/99" "User Contributed Perl Documentation"
.UC
.if n .hy 0
.if n .na
.ds C+ C\v'-.1v'\h'-1p'\s-2+\h'-1p'+\s0\v'.1v'\h'-1p'
.de CQ          \" put $1 in typewriter font
.ft CW
'if n "\c
'if t \\&\\$1\c
'if n \\&\\$1\c
'if n \&"
\\&\\$2 \\$3 \\$4 \\$5 \\$6 \\$7
'.ft R
..
.\" @(#)ms.acc 1.5 88/02/08 SMI; from UCB 4.2
.	\" AM - accent mark definitions
.bd B 3
.	\" fudge factors for nroff and troff
.if n \{\
.	ds #H 0
.	ds #V .8m
.	ds #F .3m
.	ds #[ \f1
.	ds #] \fP
.\}
.if t \{\
.	ds #H ((1u-(\\\\n(.fu%2u))*.13m)
.	ds #V .6m
.	ds #F 0
.	ds #[ \&
.	ds #] \&
.\}
.	\" simple accents for nroff and troff
.if n \{\
.	ds ' \&
.	ds ` \&
.	ds ^ \&
.	ds , \&
.	ds ~ ~
.	ds ? ?
.	ds ! !
.	ds /
.	ds q
.\}
.if t \{\
.	ds ' \\k:\h'-(\\n(.wu*8/10-\*(#H)'\'\h"|\\n:u"
.	ds ` \\k:\h'-(\\n(.wu*8/10-\*(#H)'\`\h'|\\n:u'
.	ds ^ \\k:\h'-(\\n(.wu*10/11-\*(#H)'^\h'|\\n:u'
.	ds , \\k:\h'-(\\n(.wu*8/10)',\h'|\\n:u'
.	ds ~ \\k:\h'-(\\n(.wu-\*(#H-.1m)'~\h'|\\n:u'
.	ds ? \s-2c\h'-\w'c'u*7/10'\u\h'\*(#H'\zi\d\s+2\h'\w'c'u*8/10'
.	ds ! \s-2\(or\s+2\h'-\w'\(or'u'\v'-.8m'.\v'.8m'
.	ds / \\k:\h'-(\\n(.wu*8/10-\*(#H)'\z\(sl\h'|\\n:u'
.	ds q o\h'-\w'o'u*8/10'\s-4\v'.4m'\z\(*i\v'-.4m'\s+4\h'\w'o'u*8/10'
.\}
.	\" troff and (daisy-wheel) nroff accents
.ds : \\k:\h'-(\\n(.wu*8/10-\*(#H+.1m+\*(#F)'\v'-\*(#V'\z.\h'.2m+\*(#F'.\h'|\\n:u'\v'\*(#V'
.ds 8 \h'\*(#H'\(*b\h'-\*(#H'
.ds v \\k:\h'-(\\n(.wu*9/10-\*(#H)'\v'-\*(#V'\*(#[\s-4v\s0\v'\*(#V'\h'|\\n:u'\*(#]
.ds _ \\k:\h'-(\\n(.wu*9/10-\*(#H+(\*(#F*2/3))'\v'-.4m'\z\(hy\v'.4m'\h'|\\n:u'
.ds . \\k:\h'-(\\n(.wu*8/10)'\v'\*(#V*4/10'\z.\v'-\*(#V*4/10'\h'|\\n:u'
.ds 3 \*(#[\v'.2m'\s-2\&3\s0\v'-.2m'\*(#]
.ds o \\k:\h'-(\\n(.wu+\w'\(de'u-\*(#H)/2u'\v'-.3n'\*(#[\z\(de\v'.3n'\h'|\\n:u'\*(#]
.ds d- \h'\*(#H'\(pd\h'-\w'~'u'\v'-.25m'\f2\(hy\fP\v'.25m'\h'-\*(#H'
.ds D- D\\k:\h'-\w'D'u'\v'-.11m'\z\(hy\v'.11m'\h'|\\n:u'
.ds th \*(#[\v'.3m'\s+1I\s-1\v'-.3m'\h'-(\w'I'u*2/3)'\s-1o\s+1\*(#]
.ds Th \*(#[\s+2I\s-2\h'-\w'I'u*3/5'\v'-.3m'o\v'.3m'\*(#]
.ds ae a\h'-(\w'a'u*4/10)'e
.ds Ae A\h'-(\w'A'u*4/10)'E
.ds oe o\h'-(\w'o'u*4/10)'e
.ds Oe O\h'-(\w'O'u*4/10)'E
.	\" corrections for vroff
.if v .ds ~ \\k:\h'-(\\n(.wu*9/10-\*(#H)'\s-2\u~\d\s+2\h'|\\n:u'
.if v .ds ^ \\k:\h'-(\\n(.wu*10/11-\*(#H)'\v'-.4m'^\v'.4m'\h'|\\n:u'
.	\" for low resolution devices (crt and lpr)
.if \n(.H>23 .if \n(.V>19 \
\{\
.	ds : e
.	ds 8 ss
.	ds v \h'-1'\o'\(aa\(ga'
.	ds _ \h'-1'^
.	ds . \h'-1'.
.	ds 3 3
.	ds o a
.	ds d- d\h'-1'\(ga
.	ds D- D\h'-1'\(hy
.	ds th \o'bp'
.	ds Th \o'LP'
.	ds ae ae
.	ds Ae AE
.	ds oe oe
.	ds Oe OE
.\}
.rm #[ #] #H #V #F C
.SH "NAME"
ran \- Perl extension for blah blah blah
.SH "SYNOPSIS"
.PP
.Vb 2
\&  use ran;
\&  blah blah blah
.Ve
.SH "DESCRIPTION"
Stub documentation for ran was created by h2xs. It looks like the
author of the extension was negligent enough to leave the stub
unedited.
.PP
Blah blah blah.
.SH "AUTHOR"
A. U. Thor, a.u.thor@a.galaxy.far.far.away
.SH "SEE ALSO"
\fIperl\fR\|(1).

.rn }` ''
.IX Title "ran 3"
.IX Name "ran - Perl extension for blah blah blah"

.IX Header "NAME"

.IX Header "SYNOPSIS"

.IX Header "DESCRIPTION"

.IX Header "AUTHOR"

.IX Header "SEE ALSO"











speechresearch/gpklib/ran/ran.c


/*
 * This file was generated automatically by xsubpp version 1.9507 from the 
 * contents of ran.xs. Do not edit this file, edit ran.xs instead.
 *
 *	ANY CHANGES MADE HERE WILL BE LOST! 
 *
 */

#line 1 "ran.xs"
#ifdef __cplusplus
extern "C" {
#endif
#include "EXTERN.h"
#include "perl.h"
#include "XSUB.h"
#ifdef __cplusplus
}
#endif


double __0FEran2Ui(unsigned x);
double __0FEran1Pi(int *);
double __0FGNnoisePi(int *);
double __0FFran1aPi(int *);

#line 27 "ran.c"
XS(XS_ran_ran2)
{
    dXSARGS;
    if (items != 1)
	croak("Usage: ran::ran2(x)");
    {
	unsigned	x = (unsigned)SvIV(ST(0));
	double	RETVAL;
#line 25 "ran.xs"
	RETVAL = __0FEran2Ui(x);
#line 38 "ran.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

XS(XS_ran_ran1)
{
    dXSARGS;
    if (items != 0)
	croak("Usage: ran::ran1()");
    {
	double	RETVAL;
#line 32 "ran.xs"
	RETVAL = __0FEran1Pi(0);
#line 54 "ran.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

XS(XS_ran_Nnoise)
{
    dXSARGS;
    if (items != 0)
	croak("Usage: ran::Nnoise()");
    {
	double	RETVAL;
#line 39 "ran.xs"
	RETVAL = __0FGNnoisePi(0);
#line 70 "ran.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

XS(XS_ran_ran1a)
{
    dXSARGS;
    if (items != 0)
	croak("Usage: ran::ran1a()");
    {
	double	RETVAL;
#line 46 "ran.xs"
	RETVAL = __0FFran1aPi(0);
#line 86 "ran.c"
	ST(0) = sv_newmortal();
	sv_setnv(ST(0), (double)RETVAL);
    }
    XSRETURN(1);
}

#ifdef __cplusplus
extern "C"
#endif
XS(boot_ran)
{
    dXSARGS;
    char* file = __FILE__;

    XS_VERSION_BOOTCHECK ;

        newXSproto("ran::ran2", XS_ran_ran2, file, "$");
        newXSproto("ran::ran1", XS_ran_ran1, file, "");
        newXSproto("ran::Nnoise", XS_ran_Nnoise, file, "");
        newXSproto("ran::ran1a", XS_ran_ran1a, file, "");
    XSRETURN_YES;
}











speechresearch/gpklib/ran/MANIFEST


Changes
MANIFEST
Makefile.PL
ran.pm
ran.xs
test.pl










speechresearch/gpklib/ran/Makefile.PL


use ExtUtils::MakeMaker;
# See lib/ExtUtils/MakeMaker.pm for details of how to influence
# the contents of the Makefile that is written.
WriteMakefile(
    'NAME'	=> 'ran',
    'VERSION_FROM' => 'ran.pm', # finds $VERSION
    'LIBS'	=> [''],   # e.g., '-lm' 
    'DEFINE'	=> '',     # e.g., '-DHAVE_SOMETHING' 
    'INC'	=> '-I/home/gpk/headers',     # e.g., '-I/usr/include/other' 
    'OBJECT'	=> 'ran.o /home/gpk/mylib/mylib.a',
);










speechresearch/gpklib/ran/Changes


Revision history for Perl extension ran.

0.01  Fri Feb 19 10:01:34 1999
	- original version; created by h2xs 1.18











speechresearch/gpklib/ran/ran.xs


#ifdef __cplusplus
extern "C" {
#endif
#include "EXTERN.h"
#include "perl.h"
#include "XSUB.h"
#ifdef __cplusplus
}
#endif


double __0FEran2Ui(unsigned x);
double __0FEran1Pi(int *);
double __0FGNnoisePi(int *);
double __0FFran1aPi(int *);

MODULE = ran		PACKAGE = ran		PREFIX=ran_
PROTOTYPES: ENABLE


double
ran_ran2(x)
	unsigned x;
	CODE:
	RETVAL = __0FEran2Ui(x);
	OUTPUT:
	RETVAL

double
ran_ran1()
	CODE:
	RETVAL = __0FEran1Pi(0);
	OUTPUT:
	RETVAL

double
ran_Nnoise()
	CODE:
	RETVAL = __0FGNnoisePi(0);
	OUTPUT:
	RETVAL

double
ran_ran1a()
	CODE:
	RETVAL = __0FFran1aPi(0);
	OUTPUT:
	RETVAL










speechresearch/gpklib/ran/test.pl


# Before `make install' is performed this script should be runnable with
# `make test'. After `make install' it should work as `perl test.pl'

######################### We start with some black magic to print on failure.

# Change 1..1 below to 1..last_test_to_print .
# (It may become useful if the test is moved to ./t subdirectory.)

BEGIN { $| = 1; print "1..1\n"; }
END {print "not ok 1\n" unless $loaded;}
use ran;
$loaded = 1;
print "ok 1\n";

######################### End of black magic.

# Insert your test code below (better if it prints "ok 13"
# (correspondingly "not ok 13") depending on the success of chunk 13
# of the test code):


my ($sum, $n) = (0, 0);
my $i;
for($i=0; $i<1000; $i++)	{
	my $x = ran::ran2($i);
	if($x<0 || $x>1)	{
		die "Not OK ran2 range";
		}
	$sum += $x;
	$n++;
	}

my $avg = $sum/$n;
if($avg<0.45 || $avg>0.55)	{
	die "Not OK ran2 average";
	}

($sum, $n) = (0, 0);
for($i=0; $i<1000; $i++)	{
	my $x = ran::ran1();
	if($x<0 || $x>1)	{
		die "Not OK ran1 range";
		}
	$sum += $x;
	$n++;
	}

my $avg = $sum/$n;
if($avg<0.45 || $avg>0.55)	{
	die "Not OK ran1 average";
	}

($sum, $n) = (0, 0);
for($i=0; $i<1000; $i++)	{
	my $x = ran::ran1a();
	if($x<0 || $x>1)	{
		die "Not OK ran1a range";
		}
	$sum += $x;
	$n++;
	}

my $avg = $sum/$n;
if($avg<0.45 || $avg>0.55)	{
	die "Not OK ran1a average";
	}


($sum, $n) = (0, 0);
for($i=0; $i<1000; $i++)	{
	my $x = ran::Nnoise();
	if($x<=-8 || $x>8)	{
		die "Not OK Nnoise range";
		}
	$sum += $x;
	$n++;
	}

my $avg = $sum/$n;
if($avg<-0.05 || $avg>0.05)	{
	die "Not OK Nnoise average";
	}


print "ok\n";










speechresearch/gpklib/ran/ran.pm


package ran;

use strict;
use vars qw($VERSION @ISA @EXPORT @EXPORT_OK);

require Exporter;
require DynaLoader;
require AutoLoader;

@ISA = qw(Exporter DynaLoader);
# Items to export into callers namespace by default. Note: do not export
# names by default without a very good reason. Use EXPORT_OK instead.
# Do not simply export all your public functions/methods/constants.
@EXPORT = qw(
	
);
$VERSION = '0.01';

bootstrap ran $VERSION;

# Preloaded methods go here.

# Autoload methods go after =cut, and are processed by the autosplit program.

1;
__END__
# Below is the stub of documentation for your module. You better edit it!

=head1 NAME

ran - Perl extension for blah blah blah

=head1 SYNOPSIS

  use ran;
  blah blah blah

=head1 DESCRIPTION

Stub documentation for ran was created by h2xs. It looks like the
author of the extension was negligent enough to leave the stub
unedited.

Blah blah blah.

=head1 AUTHOR

A. U. Thor, a.u.thor@a.galaxy.far.far.away

=head1 SEE ALSO

perl(1).

=cut










speechresearch/gpklib/puntpunt.c



#include <stdcxx.hxx>
#include <mylib.h>
#include <stdio.h>
#include <stdlib.h>

void puntPUNT(C char *f, int l)
{
 fprintf(stderr, "PUNT on line %d, file %s\n", l, f);
 abort();
}










speechresearch/gpklib/optimize/nl2/test_nl2.cf


N=2
TOL=0
ITMAX=400
T0=1
FUNC=test_nl2
p0=0+-1
p1=1+-1










speechresearch/gpklib/optimize/nl2/test_nl2.c


#include <stdio.h>
#include <math.h>


double xx(double x) { return x*x;}

main(int argc, char **argv)
{
 argc--, argv++;
 const double x=atof(argv[0]);
 const double y=atof(argv[1]);
 const double x2 = xx(y-xx(x)) * 0.01 + xx(y+xx(x)) * 0.00001;
 printf("%g\n", x2);
 return 0;
}











speechresearch/gpklib/optimize/stderr0.LastOK


0.0152644199608 -0.0201923149551










speechresearch/gpklib/optimize/test_l.cf


N=2
TOL=0.01
ITMAX=1000
T0=0.01
NPROC=2
FUNC=test_l.sh
p0=1+-1
p1=0+-2










speechresearch/gpklib/optimize/test_in2a


N=2
TOL=1e-6
ITMAX=200
FUNC=test_opt
p0=1+-1
p1=1+-1
T0=0.01
Tfac=1










speechresearch/gpklib/optimize/malloc.c


#include <malloc.h>
#include <stdio.h>
#include <sys/types.h>
#include <fcntl.h>
#include <string.h>
#include <unistd.h>
#include <errno.h>
#include <stdlib.h>


extern "C"	{

void *malloc(size_t);
void free(void *);
void *realloc(void *, size_t);
int mallopt(int, int);
struct mallinfo mallinfo(void);
void *calloc(size_t, size_t);

	}

static int boomnum = 0;

static int write(int f, const char *s)
{
 return write(f, s, strlen(s));
}

static int write(int f, char c)
{
 return write(f, &c, 1);
}

static void write(int f, long i);

static void write(int f, int i)
{
 write(f, (long)i);
}

static void write(int f, long i)
{
 if(i < 0)	{
	i = -i;
	write(f, '-');
	}
 long rev = 10;
 for(;i>0;i/=10,rev*=10)
	rev += i%10;
 for(;rev>=10; rev/=10)
	write(f, (char)('0' + rev%10));
}


static void Assert(int line, char *file)
{
 write(2, "assertion failed, file: ");
 write(2, file);
 write(2, ", line: ");
 write(2, line);
 write(2, ' ');
 write(2, boomnum);
 write(2, "\n");
 abort();
}

#define assert(x) if(!(x)) Assert(__LINE__, __FILE__)

struct endspace	{
	int magic1;
	time_t time_alloc;
	time_t time_free;
	int sqn_alloc;
	size_t size;
	int sqn_free;
	int free;
	struct endspace *next;
	int junk;
	int magic2;
	static const int mgk;
	};

const int endspace::mgk = 31415926;

static int fd = -2;

static void * force_align(void *p)
{
 return (void *)(sizeof(double)*((long)p/sizeof(double) + 1));
}

static struct endspace *walkptr = 0;
extern end;


static int write_ok(int f, const struct endspace *e1)
{
 if(e1 < (void*)&end)	{
	write(f, 'Q');
	return 0;
	}
 int a1 = e1->magic1==endspace::mgk && e1->magic2==endspace::mgk;
 write(f, a1 ? 'F' : 'X');
 if(!a1)	{
	write(f, '(');
	write(f, e1->magic1);
	write(f, ',');
	write(f, e1->magic2);
	write(f, ')');
	}
 int a2 = e1->size>0;
 write(f, a2 ? ':' : 'S');
 write(f, e1->free ? 'f' : 'a');
 if(e1->size > 0)	{
	struct endspace e2;
 	memcpy(&e2, (char *)e1 + sizeof(*e1) + e1->size, sizeof(e2));
 	int a4 = memcmp(&e2, e1, sizeof(e2))==0;
 	write(f, a4 ? ':' : 'x');
	if(!a4)	{
		write(f, "[sz=");
		write(f, (int)(e1->size));
		write(f, ']');
		}
	int a5 = e2.magic1==endspace::mgk;
 	write(f, a5 ? ':' : 'm');
	if(!a5)	{
		write(f, '(');
		write(f, e2.magic1);
		write(f, ')');
		}
	int a6 = e2.magic2==endspace::mgk;
 	write(f, a6 ? ':' : 'M');
	if(!a6)	{
		write(f, '(');
		write(f, e2.magic2);
		write(f, ')');
		}
	return a1 && a2 && a4 && a5 && a6;
	}
 return 0;
}

void walk(const char *from)
{
 const struct endspace *p = walkptr;
 const struct endspace *last = 0;
 while(p)	{
	if(p<(void*)&end
			|| p->magic1!=endspace::mgk || p->magic2!=endspace::mgk
			|| p->size<0 || memcmp((char *)p + sizeof(*p) + p->size, p, sizeof(*p))!=0)	{
		write(2, "from=");
		write(2, from);
		write(2, " boomnum=");
		write(2, boomnum);
		write(2, " alloc_sqn=");
		write(2, p->sqn_alloc);
		write(2, " free_sqn=");
		write(2, p->sqn_free);
		write(2, '=');
		write_ok(2, p);
		if(last)	{
			write(2, "\nlast=");
			write_ok(2, last);
			write(2, " last_alloc_sqn=");
			write(2, last->sqn_alloc);
			write(2, " last_free_sqn=");
			write(2, last->sqn_free);
			}
		write(2, '\n');
		abort();
		}
	last = p;
	p = p->next;
	}
}

extern "C" void *malloc(size_t a)
{
 static int sqn = 0;
 assert(a > 0);
 assert(sizeof(struct endspace)%sizeof(double) == 0);
 if(fd == -2)
	fd = open("amoeba.his", O_WRONLY|O_CREAT|O_TRUNC, 0666);
 if(fd < 0)	{
	write(2, "ERROR OPENING HISTORY=");
	write(2, errno);
	write(2, ' ');
	write(2, strerror(errno));
	write(2, '\n');
	}
 void *tmp = force_align(sbrk(a+2*sizeof(struct endspace)+sizeof(double)));
 if(!tmp || tmp == (void*)(-1))
	return 0;
 struct endspace *e1 = (struct endspace *)tmp;
 struct endspace *e2 = (struct endspace *)
						((char *)tmp+sizeof(struct endspace)+a);
 e1->magic1 = endspace::mgk;
 e1->magic2 = endspace::mgk;
 e1->sqn_alloc = sqn++;
 e1->time_alloc = time(0);
 e1->free = 0;
 e1->sqn_free = -1;
 e1->time_free = -1;
 e1->size = a;
 e1->next = walkptr;
 walkptr = e1;
 write(fd, "A ");
 write(fd, e1->sqn_alloc);
 write(fd, ' ');
 write(fd, e1->time_alloc);
 write(fd, ' ');
 write(fd, (long)a);
 write(fd, ' ');
 write(fd, (long)(e1+1));
 write(fd, ' ');
 write(fd, boomnum);
 write(fd, '\n');
 memcpy(e2, e1, sizeof(struct endspace));
 walk("malloc");
 return (void *)((char *)tmp+sizeof(struct endspace));
}

extern "C" void free(void *p)
{
 static int sqn = 0;
 int ok;
 walk("free");
 assert(p);
 assert((int *)p>=&end);
 struct endspace *e1 = (struct endspace *)((char *)p - sizeof(struct endspace));
 struct endspace e2;
 if(ok = write_ok(fd, e1))
 	memcpy(&e2, (char *)p + e1->size, sizeof(e2));
 else	memset(&e2, 0, sizeof(struct endspace));

 e1->time_free = e2.time_free = time(0);
 write(fd, ' ');
 write(fd, e1->sqn_alloc);
 if(e2.sqn_alloc != e1->sqn_alloc)	{
	write(fd, ',');
 	write(fd, e2.sqn_alloc);
	}
 write(fd, ' ');
 write(fd, e1->time_alloc);
 if(e2.time_alloc != e1->time_alloc)	{
	write(fd, ',');
 	write(fd, e2.time_alloc);
	}
 write(fd, ' ');
 write(fd, (int)(e1->size));
 if(e2.size != e1->size)	{
	write(fd, ',');
 	write(fd, (int)(e2.size));
	}
 write(fd, ' ');
 write(fd, (long)p);
 write(fd, ' ');
 write(fd, sqn);
 write(fd, ' ');
 write(fd, e1->time_free);
 if(e2.time_free != e1->time_free)	{
	write(fd, ',');
 	write(fd, e2.time_free);
	}
 write(fd, ' ');
 write(fd, boomnum);
 write(fd, '\n');
 assert(!e1->free);
 e1->free = 0;
 e1->sqn_free = sqn++;
 assert(e1->magic1 == endspace::mgk);
 assert(e1->magic2 == endspace::mgk);
 assert(e1->size >= 0);
 memcpy((char *)p + e1->size, e1, sizeof(e2));
 if(!ok)
	abort();
}



extern "C" void *calloc(size_t a, size_t b)
	{int n = a*b; int i; char *tmp = (char *)malloc(a*b);
		for(i=0;i<n;i++) tmp[i] = 0;
		return tmp;
		}
extern "C" void *realloc(void *, size_t)
{
assert(0);
return 0;
}

extern "C" int mallopt(int, int)
{
assert(0);
return 0;
}

extern "C" struct mallinfo mallinfo(void)
{
struct mallinfo rv;
assert(0);
return rv;
}

void boom(int a)
{
 boomnum = a;
 walk("boom");
}










speechresearch/gpklib/optimize/test_simple


N=2
TOL=1e-6
ITMAX=200
FUNC=test_opt_simple
p0=1.33+-1
p1=.77+-1










speechresearch/gpklib/optimize/show_prms.sh


#!/usr/local/bin/perl -w --



my @f = ();
my $f = 'amoeba.tmp';
my $start = 10;
my $avgvar = 1;

while($ARGV[0] =~ m'^-')	{
	my $arg = shift(@ARGV);
	if($arg eq '-f')	{
		push(@f, shift(@ARGV));
		}
	elsif($arg eq '-s')	{
		$start = shift(@ARGV);
		}
	elsif($arg eq '-n')	{
		$avgvar = 0;
		}
	elsif($arg eq '--')	{ last; }
	else	{
		die "ERR: show_prms.sh: unregognized flag: $arg\n";
		}
	}

my ($n1, $n2, $trash) = @ARGV;

if($#f < 0)	{ push(@f, $f); }
@ARGV = @f;

$| = 1;

my $td = "/tmp/wp$$";
mkdir($td, 0700);

if($avgvar)	{
	open(A1, "| col_average -s -Cpre p$n1: -Cmid +-");
	open(A2, "| col_average -s -Cpre p$n2: -Cmid +-");
	}


my $lav = '';
my $nf = 0;
my $nr = 0;
while(<>)	{
	if($lav ne $ARGV)	{
		$lav = $ARGV;
		open(T, ">$td/$nf") or die "Can't open $td/$nf";
		$nf++;
		$nr = 0;
		}
	next if(m/^#/);
	s/\s#.*//;
	next if(m/^$/);
	if($nr++ > $start)	{
		my @a = split(' ', $_);
		next if($#a<$n2 || $#a<$n1);
		print T $a[$n1] . " " . $a[$n2] . "\n";
		if($avgvar)	{
			print A1 $a[$n1] . "\n";
			print A2 $a[$n2] . "\n";
			}
		}
	if($. % 200 == 199)	{
		print ".";
		}
	}
print "\n";

close(T);
if($avgvar)	{
	close(A1);
	close(A2);
	}
print "type redraw to redraw graph.\n";
open(SM, "| tee foo | sm -S");
select(SM);
$| = 1;
print SM "macro redraw	{\n";
print SM "	erase box\n";
my $k;
for($k=0; $k<$nf; $k++)	{
	my $color = $k+2;
	print SM "	ptype 3 1 expand 1.5 ctype $color points x$k y$k\n";
	print SM "	ptype 1 1 expand 1 ctype 1 points x$k y$k\n";
	print SM "	ctype default\n";
	my $z = "[0]";
	my $e = "[DIMEN(x$k)-1]";
	print SM "	draw_arrow \$(x$k$z) \$(y$k$z) \$(x$k$e) \$(y$k$e)\n";
	}
print SM "	ctype default\n";
print SM "	xlabel p$n1\n";
print SM "	ylabel p$n2\n";
print SM "	}\n";
for($k=0; $k<$nf; $k++)	{
	print SM "	data \"$td/$k\"\n";
	print SM "	read {x$k 1 y$k 2}\n";
	}
print SM "terminal x11\n";
print SM "limits x0 y0\n";
print SM "redraw\n";
while(<STDIN>)	{
	print SM $_;
	}
print SM "quit\n";
close(SM);
unlink($td);











speechresearch/gpklib/optimize/l2/test_l2.cf


N=2
TOL=0
ITMAX=400
T0=1
FUNC=test_l2
p0=0+-1
p1=1+-1










speechresearch/gpklib/optimize/l2/test_l2.c


#include <stdio.h>
#include <math.h>


double xx(double x) { return x*x;}

main(int argc, char **argv)
{
 argc--, argv++;
 const double x=atof(argv[0]);
 const double y=atof(argv[1]);
 const double x2 = xx(y-x) * 0.1 + xx(y+x) * sqrt(0.00001);
 printf("%g\n", x2);
 return 0;
}











speechresearch/gpklib/optimize/split_all_prms.sh


#!/usr/local/bin/perl -w --




my $in = shift(@ARGV);
my $out = shift(@ARGV);

$| = 1;


if(!$in || !$out)	{
	print STDERR "Usage: $0 parameter_file outout_directory\n";
	exit(1);
	}

mkdir($out, 0775);

open(I, $in) or die "No open $in\n";

chdir($out) or die "No chdir $out\n";

my $nmax = 0;
my $c = 0;

while(<I>)	{
	s/(^| )#.*//;
	next if(m/^\s*$/);

	my @a = split(' ', $_);
	my $n = $#a + 1;
	if($n > $nmax)	{ $nmax = $n;}
	elsif($n < $nmax)	{
		print STDERR "#WARN: n<nmax at $.\n";
		next;
		}

	my $i;
	for($i=0; $i<$n; $i++)	{
		open(X, ">>$i") or die "no open $i at $.\n";
		print X $a[$i] . "\n";
		close(X);
		}
	if($c++%30 == 0)	{
		print STDERR $c . " ";
		}
	}
print STDERR "\n";










speechresearch/gpklib/optimize/watch_steps.sh


#!/usr/local/bin/perl -w --

$OFF = 0.001;

$last = undef();
while(<>)	{
	if(m'^#Accept' && m'di=(\d+).*?([0-9eE+.-]+)//')	{
		my $var=$2;
		my $i = $1;
		if(defined($last))	{
			print "$i " . log($var/$last)*($var+$last)/($OFF+$var+$last) . " $var $last\n";
			}
		$last = $var;
		}
	}










speechresearch/gpklib/optimize/test_nl.cf


N=3
NPROC=2
TOL=0.01
FUNC=test_nl.sh
p0=0+-1
p1=0+-1
p2=0+-1










speechresearch/gpklib/optimize/test1


N=4
TOL=1e-06
ITMAX=100
FUNC=test_opt
p0=0.388883+-0.0157435
p1=-0.387335+-0.0141074
p2=0.489686+-0.0118356
p3=0.273892+-0.004003










speechresearch/gpklib/optimize/test_trivial.cf


N=2
TOL=0.0001
ITMAX=1000
T0=0.1
FUNC=test_trivial.sh
p0=0+-0.1
p1=1+-0.2










speechresearch/gpklib/optimize/tsa.sh


#!/usr/local/bin/bash


cp test_sa.cf foo
rm -f bar

while opt <foo >gleep 2>>bar
do
  mv gleep foo
  cp amoeba.dirset foo.dirset
  cp amoeba.interest foo.interest
  echo "DIRSET=foo.dirset" >>foo
  echo "INTEREST=foo.interest" >>foo
done










speechresearch/gpklib/optimize/test_l.sh


#!/usr/local/bin/perl -w --

sub xx { my $x = shift; $x*$x;}

print STDERR $ARGV[0] . " " . $ARGV[1] . "\n";
print xx($ARGV[0]-$ARGV[1])*1000+xx($ARGV[1]) . "\n";










speechresearch/gpklib/optimize/show_activity.sh


#!/usr/local/bin/perl

print "Processor#  relative_activity relative_success\n";
while(<>)	{
	if(m/copy=([0-9]+)/) {
		my $p = $1;
		$n{$p} = ($n{$p} || 0) + 1 ;
		if(m/new best/) { $b{$p} = ($b{$p} || 0) + 1 ; }
		}
	}
foreach $k ( sort {$a <=> $b} keys %n )	{
	print $k . " " . ($n{$k}||'0') . " " . ($b{$k}||'0') . "\n";
	}










speechresearch/gpklib/optimize/test_opt_simple


#!/usr/local/bin/perl -w --

$e = 0;
for($i=0;$i<=$#ARGV;$i++)	{
	$e += $ARGV[$i]*$ARGV[$i];
	}
print $e . "\n";










speechresearch/gpklib/optimize/l3/test_l2.cf


N=2
TOL=0
ITMAX=400
T0=1
FUNC=test_l2 %h
p0=0+-1
p1=1+-1










speechresearch/gpklib/optimize/l3/test_l2.c


#include <stdio.h>
#include <math.h>


double xx(double x) { return x*x;}

main(int argc, char **argv)
{
 argc--, argv++;
 const double iter=atof(argv[0]);
 const double x=atof(argv[1]);
 const double y=atof(argv[2]);
 const double x2 = xx(y-x) * 0.1 + xx(y+x) * sqrt(0.00001);
 const double xnoise = 0.1*sin(x*cos(iter)+y*sin(2*iter));
 printf("%g\n", x2);
 return 0;
}











speechresearch/gpklib/optimize/boom.c


#include <stdio.h>

#ifdef PRINT
void boom(int x) {fprintf(stderr, "BOOM:%d ", x);}
#else
void boom(int) {;}
#endif










speechresearch/gpklib/optimize/err.h


#ifndef GPK_ERR_H
# define GPK_ERR_H

# ifndef GPK_STD_H
#  include <gpk_std.h>
# endif

void gpk_hidden_err(C char *prgm, C char *a, C char *b=0);
void gpk_hidden_warn(C char *prgm, C char *a, C char *b=0);

# define gpk_err(a,b)	gpk_hidden_err(__FILE__, (a), (b))
# define gpk_warn(a,b)	gpk_hidden_warn(__FILE__, (a), (b))

#endif










speechresearch/gpklib/optimize/amoeba.interest


2.822 1.349 
-3.122 -3.490 
-2.702 -2.794 
-1.559 -1.582 
-2.703 -2.709 
-2.232 -2.234 
-0.014 -0.014 
0.275 0.275 
-2.238 -2.238 
-2.320 -2.320 
-0.017 -0.017 
0.009 0.009 
-1.927 -1.927 
-2.120 -2.120 
0.002 0.002 
0.061 0.061 
-2.043 -2.043 
-2.007 -2.007 
-0.075 -0.075 
0.095 0.095 
-1.712 -1.712 
-2.172 -2.172 
-0.157 -0.157 
0.081 0.081 
-1.951 -1.951 
-2.369 -2.369 
0.027 0.027 
0.176 0.176 
-1.894 -1.894 
-2.056 -2.056 
-0.084 -0.084 
0.094 0.094 
-1.864 -1.864 
-2.140 -2.140 
-0.099 -0.099 
0.014 0.014 
-1.939 -1.939 
-1.975 -1.975 
-0.020 -0.020 
0.166 0.166 
-1.856 -1.856 
-2.178 -2.178 
-0.029 -0.029 
0.039 0.039 










speechresearch/gpklib/optimize/test_nl.sh


#!/usr/local/bin/perl -w --


print abs($ARGV[0]-$ARGV[1])*100+abs($ARGV[1]-1)+abs($ARGV[2]-1)*10 . "\n";










speechresearch/gpklib/optimize/test_trivial.sh


#!/usr/local/bin/perl -w --

sub xx { my $x = shift; $x*$x;}

print STDERR $ARGV[0] . " " . $ARGV[1] . "\n";
print xx($ARGV[0])*100+xx($ARGV[1]) . "\n";










speechresearch/gpklib/optimize/stderr0.LastInf


-0.0141421356237 -0.0176776695297










speechresearch/gpklib/optimize/opt.c


#include "gpk_std.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>
#include <stdlib.h>
#include <numerics.h>
#include <ctype.h>
#include "err.h"
#include <string.h>
#include "gpklib.h"
#include <sys/types.h>
#include <time.h>
#include <unistd.h>
#include <ieeefp.h>
# include <sunmath.h>
# include <ieeefp.h>
#include <ctype.h>
#include "popen.h"
#include <errno.h>
#include <fcntl.h>
#include <signal.h>
#include <memory.h>
#include <sys/wait.h>
#include <dlfcn.h>


#ifdef _REENTRANT
#include <thread.h>
#include <synch.h>
#endif

#define D	if(1)
#define DD	if(0)
#undef TEST

static int boomnum = 0, lastboomnum = 0;

void boom(int num)
{
 lastboomnum = boomnum;
 boomnum = num;
}


LOCAL void sigabrt(int sig)
{
 fprintf(stderr, "Abort, SEGV or BUS!!!! : %d\n", sig);
 fprintf(stderr, "boom= %d %d\n", boomnum, lastboomnum);
 fflush(stdout);
 fprintf(stderr, "boom= %d %d\n", boomnum, lastboomnum);
 exit(11);
}


C char sccs[] = "%W% %I%";
C char dir[] = SOURCEDIR;
static C int EXPSZ = 30;
static double timeout = 0;
C static unsigned Longtime = 2000;
static int nproc = 1;
static int iter_shift = 0;
static double T0 = quiet_nan(0);


LOCAL double max(double a, double b)	{return a>b ? a : b;}
LOCAL double xx(double x)	{return x*x;}



#ifdef _REENTRANT

class Mutex	{
	mutex_t m;

	public:
	Mutex()  { mutex_init(&m, USYNC_THREAD, 0); }
	~Mutex();
	void lock()	{boom(20000+thr_self()%100); mutex_lock(&m); }
	void unlock()	{mutex_unlock(&m); boom(20100); }
	int islocked();
	int trylock();
	};

int Mutex::islocked() {C int rv = mutex_trylock(&m); if(rv==0)	mutex_unlock(&m); return rv!=0;}
int Mutex::trylock() {C int rv = mutex_trylock(&m); return rv==0;}

Mutex::~Mutex()
{
 if(mutex_trylock(&m) != 0)	{
	fprintf(stderr, "ERR: Destroying locked mutex!");
	abort();
	}
 mutex_unlock(&m);
 mutex_destroy(&m);
}

#else

class Mutex	{
	public:
	Mutex()	{;}
	~Mutex()	{;}
	void lock()	{;}
	void unlock()	{;}
	};

#endif

LOCAL void copya(double *a, C double *b, int n)
{
 memcpy(a, b, n*sizeof(double));
}


LOCAL void p_i_error_check(int n, int tmp, unsigned l)
{
 boom(5000);
 if(n <= 0)
	gpk_err("Sorry. Can't set parameters until you specify N.\n", 0);
 if(tmp<0 || tmp>=n)	{
	char buf[100];
	sprintf(buf, "n=%d, index=%d, called from %u", n, tmp, l);
	gpk_err("parameter index out of bounds", buf);
	}
}





LOCAL void free_call(char **call)
{
 char **ca;
 for(ca=call; *ca; ca++)
	free(*ca);
 delete [] call;
}


LOCAL void warn_bad_exec(C char *msg, char **call, int copy, int stat)
{
 char buf[1024];
 int argc;
 boom(20101);
 for(argc=0; call[argc]; argc++)
	;
 boom(20103);

 fprintf(stderr, "INFO: opt.c:  for[copy=%d]   execv(%s %s %s %s %s %s)\n",
				copy,
				argc>0?call[0]:"", argc>1?call[1]:"",
				argc>2?call[2]:"", argc>3?call[3]:"",
				argc>5 ? "..." : "",
				argc>4 ? call[argc-1] : "");

 if(stat == (-1))
	sprintf(buf, "error=%s", strerror(errno));
 else if(WIFEXITED(stat))
	sprintf(buf, "exited with status=%d", WEXITSTATUS(stat));
 else if(WIFSIGNALED(stat))
	sprintf(buf, "terminated on signal %d", WTERMSIG(stat));
 else	sprintf(buf, "odd status: %d", stat);

 gpk_warn(msg, buf);
 free_call(call);
}


LOCAL void write_commandline(char **call, int errfd)
{
 int argc;
 for(argc=0;call[argc];argc++)	{
	char buf[1024];
	sprintf(buf, "'%s'%c", call[argc], call[argc+1] ? ' ' : '\n');
	write(errfd, buf, strlen(buf));
	}
}


struct hitlist_s	{
	time_t when;
	pid_t pid;
	int signal;
	struct hitlist_s *next;
	static Mutex m;
	};

Mutex hitlist_s::m;
static struct hitlist_s *hitlist = 0;


LOCAL void killer(int sig)
{
 struct hitlist_s *p;
 C int selflocked = hitlist->m.trylock();
 C time_t now = time(0);

 fprintf(stderr, "#WARN: Entered killer %d (boomnum=%d %d) at %ld [%s]\n",
			sig, lastboomnum, boomnum, now,
			selflocked?"Self-locked":"already-locked");

 for(p=hitlist; p; p=p->next)
	if(p->pid!=0 && p->when!=0)	{
		if(p->when<=now || sig!=(-1))	{
			int krv = kill(p->pid, p->signal);
			p->when = 0;

			fprintf(stderr, "#WARN: %s pid=%d\n",
						krv<0 ? "attempted kill of" : "killed",
						p->pid);
			sleep(3);
			kill(p->pid, SIGKILL);
			}
		}

 if(selflocked)
	hitlist->m.unlock();

 if(sig != (-1))
	exit(sig + 128);
}


LOCAL void add_to_hitlist(time_t when, pid_t victim, int sig)
{
 struct hitlist_s *p;
 assert(hitlist->m.islocked());
 for(p=hitlist; p; p=p->next)
	if((p->pid==victim && p->signal==sig) || p->pid==0)	{
		DD fprintf(stderr, "Recyclng victim=%d (was %ld ->%ld)\n",
						p->pid, p->when, when);
		break;
		}
 if(!p)	{
	p = new hitlist_s;
	DD fprintf(stderr, "New entry: v=%d when=%ld\n", victim, when);
	p->next = hitlist;
	hitlist = p;
	}

 if(p)	{
	p->when = when;
	p->pid = victim;
	p->signal = sig;
	}
}


static BOOL schedule_kill(pid_t victim, int interval)
{
 C time_t now = time(0);
 C time_t when = interval>0 ? now + interval : interval;
 hitlist->m.lock();

 struct hitlist_s *p;
 BOOL waskilled = FALSE;

 if(interval > 0)
	fprintf(stderr, "scheduling kill of %d for +%d seconds\n",
			victim, interval);
 else
	fprintf(stderr, "unscheduling kill of %d\n", victim);


 DD fprintf(stderr, "Hitlist:\n");
 for(p=hitlist; p; p=p->next)	{
	DD fprintf(stderr, "pid=%d\t\twhen=%ld\n", p->pid, p->when);
	if(p->pid==victim && p->when==0)	{
		DD fprintf(stderr, "WASKILLED: %d\n", victim);
		waskilled = TRUE;
		p->pid = 0;
		}
	}

 if(interval > 0)
	add_to_hitlist(when, victim, SIGTERM);
 else
	for(p=hitlist; p; p=p->next)
		if(p->pid == victim)	{
			DD fprintf(stderr, "freeing victim=%d\n", p->pid);
			p->when = 0;
			p->pid = 0;
			}


 int spid = 0;
 time_t soonest = now + Longtime;
 for(p=hitlist; p; p=p->next)
	if(p->pid!=0 && p->when!=0 && p->when<soonest)	{
		soonest = p->when;
		spid = p->pid;
		}

 if(spid!=0 && soonest>now)	{
	fprintf(stderr, "Next kill(%d) scheduled for +%ld seconds\n",
				spid, soonest-now);
	}
 else if(spid != 0)	{
	fprintf(stderr, "Next kill(%d) scheduled for now.\n", spid);
	killer(-1);
	}

 hitlist->m.unlock();

 boom(20102);

 return waskilled;
} 


class timestat_s	{
	double t;
	double tt;
	double n;

	public:
	double sigma() C;
	double avg() C;
	void add(double dt);
	timestat_s(): t(0), tt(0), n(0)	{;}

	C static double update_frac;
	};


static timestat_s *time_statistic = new timestat_s[1];


C double timestat_s::update_frac = 0.1;


double timestat_s::avg() C
{
 C double rv = n>0 ? t/n : infinity();
 return rv;
}


double timestat_s::sigma() C
{
 C double rv = n>2*update_frac ? sqrt((tt - xx(t)/n)/(n-update_frac)) : infinity();
 return rv;
}


void timestat_s::add(double dt)
{
 if(finite(dt))	{
	t += update_frac*(dt-t);
	tt += update_frac*(xx(dt) - tt);
	n += update_frac*(1-n);
	}
}


static int get_kill_interval(C timestat_s& ts)
{
 C double ivl = ts.sigma()*4 + 2*ts.avg();
 fprintf(stderr, "Kill interval=%g\n", ivl);
 if(finite(ivl))
	return 2 + (int)ivl;
 else return 0;
}



LOCAL char *append_int(char *a, int num)
{
 char buf[50];
 C char *bp;
 boom(5303);
 sprintf(buf, "%1d", num);
 for(bp=buf; *bp; bp++, a++)
	*a = *bp;
 return a;
}


LOCAL char *append_float(char *a, double num)
{
 char buf[50];
 C char *bp;
 boom(5303);
 sprintf(buf, "%g", num);
 for(bp=buf; *bp; bp++)
	if(!isspace(*bp))
		*a++ = *bp;
 return a;
}


static char **processor_label = new char* [nproc];




LOCAL int build_arglist(char **call, C char *b, int n,
				int copy, int iter)
{
 int argc = 0;
 C char *pop = 0;

 do	{
	char quote = 0;
	char argb[1000];
	char *a = argb;
	*a = '\0';
	while(*b && isspace(*b))
		b++;


	boom(5201);
	while(*b)	{
		assert(a-argb < sizeof(argb)-5);
		boom(5202);

		if((*b=='\\' && b[1]) || (*b=='%' && b[1]=='%'))	{
			boom(5300);
			*a++ = b[1];
			b++;
			}
		else if(!quote && (*b=='"' || *b=='\''))	{
			boom(5304);
			quote = *b;
			}
		else if(quote && *b==quote)	{
			boom(5305);
			quote = 0;
			}
		else if(*b=='%' && b[1]=='n')	{
			a = append_int(a, nproc);
			b++;
			}
		else if(*b=='%' && b[1]=='h')	{
			a = append_int(a, iter+iter_shift);
			b++;
			}
		else if(*b=='%' && b[1]=='d')	{
			a = append_int(a, copy);
			b++;
			}
		else if(*b=='%' && b[1]=='p')	{
			a = append_int(a, getpid());
			b++;
			}
		else if(*b=='%' && b[1]=='N')	{
			a = append_int(a, n);
			b++;
			}
		else if(*b=='%' && b[1]=='T')	{
			a = append_float(a, T0);
			b++;
			}
		else if(*b=='%' && b[1]=='s')	{
			assert(!pop);
			boom(5302);
			pop = b+2;
			if(!processor_label[copy])	{
				char buf[512];
				sprintf(buf, "No label for processor %d", copy);
				gpk_err(buf, 0);
				}
			b = processor_label[copy]-1;
			}
		else if(!quote && isspace(*b))	{
			boom(5306);
			break;
			}
		else	{
			boom(5307);
			*a++ = *b;
			}

		boom(5203);
		b++;
		boom(5211);
		if(!*b && pop)	{
			boom(5212);
			b = pop;
			pop = 0;
			boom(5204);
			}
		boom(5205);
		}
	boom(5206);
	*a = '\0';
	DD fprintf(stderr, "funk: arg[%d]: %s\n", argc, argb);
	if(*argb)	{
		call[argc++] = strdup(argb);
		assert(call[argc-1]);
		}
	boom(5207);

	} while(*b);
 call[argc] = 0;

 return argc;
}





LOCAL double do_exec_get(FILE *fp)
{
 BOOL found = FALSE;
 double rv = quiet_nan(0);
 char line[10000];
 while(fgets(line, sizeof(line), fp))	{
	double td1;
	boom(5505);

	if(chomp_newline(line) < 0)	{
		gpk_warn("Result missing terminating newline or too long:", line);
		break;
		}

	if(is_error_line(line))	{
		gpk_warn(line, 0);
		return quiet_nan(0);
		}

	trim_comments(line);

	if(is_blank_line(line))
		continue;

	if(!found && sscanf(line, "%lg", &td1) == 1)	{
		rv = td1;
		found++;
		}
	else if(!found)	{
		errno = 0;
		gpk_warn("can't parse output=", line);
		break;
		}
	}
 return rv;
}





static int nfnd = 0;

LOCAL double funk_exec(C double *p, int n, void *c, int nc, int copy, int iter)
{
 C char *cp = (C char *)c;
 boom(10002);
 char **call = new char* [strlen(cp)/2+2 + n + EXPSZ];
 boom(10003);
 assert(call);
 assert(c);
 assert(copy>=0 && copy<nproc);

 boom(5200);
 int argc = build_arglist(call, cp, n, copy, iter);

 boom(5208);

 int i;
 for(i=0; i<n; i++)	{
	char argb[1000];
	boom(6000+i);
	sprintf(argb, "%.12g", p[i]);
	boom(6100+i);
	call[argc++] = strdup(argb);
	assert(call[argc-1]);
	boom(6200+i);
	}
 call[argc] = 0;

 boom(5500);
 char errfile[256], errf_OK[256], errf_bad[256], errf_inf[256];
 sprintf(errfile, "stderr%1d", copy);
 sprintf(errf_OK, "stderr%1d.OK", copy);
 sprintf(errf_bad, "stderr%1d.Bad", copy);
 sprintf(errf_inf, "stderr%1d.Inf", copy);
 int errfd = open(errfile, O_WRONLY|O_CREAT|O_TRUNC, 0666);
 boom(5501);
 /* write_commandline(call, errfd); */

 time_t popen_time = time(0);
 boom(5502);
 struct popen_s fp = thr_popen(call, "r", errfd);
 close(errfd);
 schedule_kill(fp.pid, get_kill_interval(time_statistic[copy]));
 if(!fp.fp || !fp.pid)	{
	warn_bad_exec("popen failed", call, copy, 0);
	return quiet_nan(0);
	}

 boom(5503);
#ifdef _REENTRANT
 thr_yield();
#endif
 boom(5504);
 C double rv = do_exec_get(fp.fp);
 if(isnan(rv))
	kill(fp.pid, SIGTERM);
 boom(5600);
 {
 int pclrv;
 if((pclrv=thr_pclose(fp)) != 0)	{
	C BOOL waskilled = schedule_kill(fp.pid, 0);
	if(waskilled)
		time_statistic[copy].add( max(timeout,
						get_kill_interval(time_statistic[copy]) * 1.5));
	unlink(errf_bad);
	link(errfile, errf_bad);
	unlink(errfile);
	warn_bad_exec(waskilled ? "process killed-pclose" : "error on pclose",
			call, copy, pclrv);
	return quiet_nan(0);
	}
 }


 if(schedule_kill(fp.pid, 0))	{
	warn_bad_exec("process killed", call, copy, 0);
	time_statistic[copy].add( max(timeout,
					get_kill_interval(time_statistic[copy]) * 1.5));
	unlink(errf_bad);
	link(errfile, errf_bad);
	unlink(errfile);
	return quiet_nan(0);
	}

 if(isnan(rv))	{
	unlink(errf_bad);
	link(errfile, errf_bad);
	unlink(errfile);

	C char *s = "NaN or no value returned from call:";

	if(nfnd++ > 2*nproc)
		gpk_err(s, call[0]);
	else	{
		warn_bad_exec(s, call, copy, 0);
		return quiet_nan(0);
		}
	/* NOTREACHED */
	}
 else	{
	nfnd = 0;
	}

 if(finite(rv))	{	/* Inf may well take much less time... */
	time_statistic[copy].add(max(timeout, difftime(time(0), popen_time)) );
	unlink(errf_OK);
	link(errfile, errf_OK);
	unlink(errfile);
	}
 else	{
	unlink(errf_inf);
	link(errfile, errf_inf);
	unlink(errfile);
	}

 free_call(call);

 fprintf(stderr, "\t[copy=%d]===-> %g\n", copy, rv);

 return rv;
}


typedef double (*chi_squared_t)(char *C*, C double *, int);
LOCAL void *dll_handle = 0;
LOCAL char *dll_name = 0, *dll_init = 0;
LOCAL chi_squared_t dll_pointer = 0;

extern _etext;

LOCAL double funk_dll(C double *p, int n, void *c, int nc, int copy, int iter)
{
 assert(c);
 C char *cp = (C char *)c;
 boom(5209);
 char **call = new char* [strlen(cp)/2+2 + EXPSZ];
 boom(5210);
 assert(call);
 assert(copy>=0 && copy<nproc);

 int argc = build_arglist(call, cp, n, copy, iter);
 boom(5213);
 time_t popen_time = time(0);
 assert(dll_pointer);
 boom(5214);
 C double rv = (*dll_pointer)(call, p, n);
 boom(5215);

 time_statistic[copy].add( max(timeout,
				get_kill_interval(time_statistic[copy]) * 1.5));
 boom(5216);
 free_call(call);
 boom(5217);

 fprintf(stderr, "\t[copy=%d]===-> %g\n", copy, rv);
 boom(5218);

 return rv;
}

C char *help[] = {
"Usage: opt control_file >results",
"standard error has lots of debugging stuff. No argument, or '-' as",
"the control file causes it to be read from the standard input.",
"",
"OPT: generic optimizer(minimizer) of multiparameter functions.",
"",
"Opt uses a variant on a direction set method to optimize anything.",
"It executes a subprocess, reads a result off the standard output of that",
"subprocess, and tweaks the parameters (passed as arguments to the",
"subprocess) to make the output decrease.",
"It produces the file 'amoeba.tmp', containing a history of the current best set",
"of parameters (parameters are blank separated on a line, each line corresponds",
"to one iteration).  It also produces 'amoeba.dirset', which contains a history",
"of the best estimate for the direction set.",
"The standard output is a list of control statements (defined below) suitable",
"for feeding back into the standard input, to restart the optimization.",
"",
"It takes a list of control statements and intitial parameters on the standard",
"input.  These are formatted as follows:",
"Blank lines are ignored.",
"Comments are ignored (comments run from the first pound sign that begins a word",
"    to the end of the line).",
"A line beginning with 'ERR:' will stop the program and cause it to copy",
"    that error message to its output.",
"Then it consists of lines in the form ' A = b' (white space optional).",
"N=### (number of parameters to be optimized).",
"TOL=###.#  (controls when program stops).  Termination occurs when the average",
"    improvement per step is less than TOL/N^2.  For a well-behaved function,",
"    that means you are probably within TOL of the real minimum.",
"ITMAX=###  (maximum number of iterations).  An alternative means of stopping",
"   the optimization.  FYI: the function is called about 10 times per iteration.",
"ITMAX=###*N (see above).",
"ITSHIFT=#### (shift iteration for %h).  The ITSHIFT value is added to the iteration count,",
"   and substituted for %h in FUNC.  This is useful when re-starting an optimization,",
"   especially if chi-squared has some time dependence.",
"FUNC= <anything>",
"   Everything after the equal sign will be passed to execv() for execution,",
"   followed by N numeric parameters.  Note that execv() does not use a search",
"   path - you must specify an exact path name.  This program must print a number on",
"   its standard output: this number is what opt minimizes.",
"   Blank lines are ignored, as are comments (from # at word beginning to end of line).",
"   Only the first number is read, anything else is ignored",
"   If the first non-blank, non-comment is not a number,",
"   opt terminates in an error (though 'Inf' is treated properly as infinity).",
"   If the program terminates with a non-zero error code, any output will be",
"   ignored, and the program re-run (probably with different parameters).",
"   Finally, a line beginning with 'ERR:' will stop opt, and be passed out on the",
"   standard output.  See below for multiprocessors.  Several substitutions are",
"	defined: %n %N %s %d expand, and %% becomes %.  See elsewhere.", 
"   If the FUNC string contains:",
"   ... '%n' the number of processors is substituted.",
"   ... '%N' the number of parameters is substituted.",
"   ... '%h' the number of successful iterations is substituted, where",
"      successful is defined a la Monte-Carlo.",
"   ... '%p' the process-id number of the optimizer is substituted.",
"   ... '%d' the processor index [0,%n-1] is substituted.",
"   ... '%s' the processor's label is substituted.",
"   ... '%%' results in a percent sign.",
"  Quoting is done with single or double quotes, or with backslashes.  Only",
"    backslashes prevent the above '%' expansions.",
"p#=##.#+-##.# (setting a parameter).",
"   There are N parameters; this sets the initial value and a reasonable guess for",
"   the range over which the algorithm should start its search.  Parameters range",
"   from p0, p1, ... pN-1.  There must be no space before the '+-'.",
"   If DIRSET is specified, it will override the ranges.",
"FIRSTPRM=### just adjusts where the optimization begins work.",
"FIRSTPRM=RANDOM (no spaces allowed) begins with a randomly chosen parameter.",
"FIRSTPRM=SHUFFLE (no spaces allowed) shuffles the order of the direction set",
"   before beginning to run.  Useful for restarting an optimization.",
"ORDERIZE=filename  adjusts the order of the optimization.",
"   The file is read for lines containing [pP]####, and the order of fitting is",
"   arranged so that those parameters mentioned nearby in the file are worked on",
"   together.",
"DIRSET=filename  uses the direction set stored in the file (previously copied",
"   from amoeba.dirset), to allow the fitting program to pick up where it left off.",
"   The file format is mildly obscure.",
"INTEREST=filename lets you set which parameters are intrinsically more interesting.",
"   This is a two column file, where the first column is a parameter number",
"   (optionally preceeded by [pP] and the second column is a float.",
"   useful values are in the",
"   range -10 to 10, and default to zero if a parameter is not mentioned.",
"   Set the default with a  is '*', 'p*', or 'P*' in the first column.",
"   The program will eventually generate its own estimates of what's interesting,",
"   but, initially, the bigger the interest number, the more often that parameter",
"   will be changed.",
"NPROC=###  sets the number of processors that will run in parallel.",
"LABEL###= <anything>  stores away a string to label or name the numbered processor.",
"   If the FUNC string contains '%s' the value of the appropriate label is substituted.",
"   If the FUNC string contains '%d' the processor number is substituted.",
"TIMEOUT=###  sets the minimum timeout period before FUNC is killed.",
"   If FUNC is killed, the optimization will continue, re-running FUNC.",
"   Enough timeouts or errors in a row will eventually cause termination.",
"   By default, the timeout interval is set based on history.",
"T0=###.###  Sets the 'temperature' of the simulated annealing process.",
"   This allows the optimization to escape from local minima by allowing",
"   small upwards steps to be taken.   Upwards steps of size around T0 are",
"   accepted (with exponentially decreasing probability), while downward steps",
"   are always accepted.   Note that with N parameters, when you are simulated",
"   annealing, you will end up something like N*T0 above the true minimum.",
"",
"NOTES:",
"The way to run on different machines is to set",
"FUNC= rsh -n %s ..., and then set LABEL* to the names of the machines.",
0
   };



LOCAL void print_help(void)
{
 C char **h;
 for(h=help; *h; h++)
	fprintf(stderr, "%s\n", *h);
 fprintf(stderr, "version= %s, source code in %s/%s\n", sccs, dir, __FILE__);
}



enum linepos_e	{START, SIZELINE, DIRSETLINE};



LOCAL void read_dirset(double **p, int n, C char *file, double dely)
{
 double dy, scalefac = 1;
 double *sz = new double[n];
 assert(sz);
 char line[10000];
 FILE *fp = fopen(file, "r");
 if(!fp)
	gpk_err("Can't open dirset file ", file);

 BOOL gotsizes = FALSE;
 int k = 0;
 enum linepos_e pos = START;
 while(fgets(line, sizeof(line), fp))	{
	if(strncmp(line, "# sizes ", strlen("# sizes ")) == 0)	{
		pos = SIZELINE;
		gotsizes = FALSE;
		}
	else if(sscanf(line, "Dely = %lf", &dy) == 1)	{
		assert(dy > 0   && finite(dy));
		scalefac = dy/dely;
		}
	else if(strncmp(line, "# Direction set. ",
				strlen("# Direction set. ")) == 0)	{
		pos = DIRSETLINE;
		k = 0;
		}
	else if(line[0] == '#')
		;
	else if(is_blank_line(line))
		;
	else if(pos == SIZELINE)	{
		char **q = csplit(line, " \t");
		int m = csplitcount(q);
		int i;
		for(i=0;i<m && i<n;i++)	{
			sz[i] = atof(q[i]) * scalefac;
			assert(sz[i]>0 && finite(sz[i]));
			}
		pos = START;
		k = 0;
		gotsizes = TRUE;
		}
	else if(pos == DIRSETLINE)	{
		if(k >= n)
			gpk_err("Too many direction vectors in dirset file:", file);

		assert(gotsizes);
		char **q = csplit(line, ":");
		if(csplitcount(q) != 2)
			gpk_err("bad split on dirsetline", q[0]);
		C double l = atof(q[0]);
		assert(l>0 && finite(l));

		char **r = csplit(q[1], " \t");
		int m = csplitcount(r);
		int i;
		for(i=0;i<n && i<m;i++)	{
			C double f = atof(r[i]);
			assert(f>=(-1.1) && f<=1.1);
			p[k][i] = l*sqrt(sz[i])*f;
			}
		k++;
		}
	}

 {
  int i;
  for(i=0;i<n;i++)	{
	int j;
	p[n][i] = 0.0;
	for(j=0;j<n;j++)
		p[n][i] -= p[j][i];
	}
 }

 delete[] sz;
}


LOCAL void do_shuffle(double **p, int n)
{
	int pass;
	srand(time(0));
	D fprintf(stderr, "shuffle\n");
	for(pass=0;pass<n;pass++)	{
		C unsigned a = rand()%(n+1);
		C unsigned b = rand()%(n+1);
		assert(a>=0 && a<=n);
		assert(b>=0 && b<=n);
		int i;
		for(i=0;i<n;i++)	{
			C double tmp = p[a][i];
			p[a][i] = p[b][i];
			p[b][i] = tmp;
			}
		}
}


/* lines in the file contain numbers of the parameter to work on next;
it goes and finds which column in p has most effect on that parameter. */
LOCAL void do_orderize(double **p, C double *pc, int n, C char *file,
				int firstprm)
{
 int firstcol = 0;
 FILE *fp = fopen(file, "r");
 char line[1000];
 if(!fp)
	gpk_err("Can't open orderize file:", file);
 int *donep = new int[n];
 int *donespot = new int[n+1];
 double **tmp = double2alloc(n+1, n);
 int i;
 for(i=0; i<n; i++)
	donep[i] = FALSE;
 for(i=0; i<=n; i++)
	donespot[i] = FALSE;

 for(i=0; i<n && fgets(line, sizeof(line), fp);)	{
	trim_comments(line);
	char *l = line;
	char *s;
	while((s=strtok(l, "+-*/()=,;[]@%$&:'\"<>?{} \t\n\r"))!=0 && i<n)	{
		int x;
		if((sscanf(s, "p%d", &x)==1 || sscanf(s, "P%d", &x)==1)
				&& x>=0 && x<n && !donep[x])	{
			fprintf(stderr, "ORDERIZE: looking for p%d (n=%d, i=%d)...\n", x, n, i);
			int which, best = -1;
			double bv = 0;
			for(which=0; which<=n; which++)	{
				double tv;
				if(!donespot[which] && (tv=fabs(p[which][x]-pc[x])) > bv)	{
					bv = tv;
					best = which;
					}
				}
			donep[x] = TRUE;
			if(best >= 0)	{
				if(x == firstprm)
					firstcol = best;
				fprintf(stderr, "ORDERIZE: found col%d (n=%d, i=%d)...\n", best, n, i);
				assert(best >= 0);

				copya(tmp[i], p[best], n);
				donespot[best] = TRUE;
				i++;
				}
			}
		l = 0;
		}
	}
 fclose(fp);
 delete [] donep;

	/* copy over anything not yet mentioned... */
 int w = 0;
 for(; i<=n; i++)	{
	for(;w<=n && donespot[w]; w++)
		;
	fprintf(stderr, "ORDERIZE: cleanup col%d (n=%d, i=%d)...\n", w, n, i);
	assert(w <= n);
	copya(tmp[i], p[w], n);
	donespot[w] = TRUE;
	}

 for(i=0; i<=n; i++)
	copya(p[i], tmp[(i+firstcol)%(n+1)], n);

 double2free(tmp);
 delete [] donespot;
}




LOCAL float *do_interest(const char *ifile, int n)
{
 float *rv = new float [n];
 float x, def = 0;
 assert(rv);
 int i;
 for(i=0; i<n; i++)
	rv[i] = quiet_nanf(0);
 FILE *fp = fopen(ifile, "r");
 if(!fp)
	gpk_err("Can't open interest file: ", ifile);
 char line[1000];
 while(fgets(line, sizeof(line), fp))	{
	if((sscanf(line, "p%d %f", &i, &x)==2
			|| sscanf(line, "%d %f", &i, &x)==2)
			&& i>=0 && i<n)	{
		fprintf(stderr, "interest[%d] = %g\n", i, x);
		if(isnan(x))
			fprintf(stderr, "ERR: opt.c: do_interest: interest must not be NaN for p%d\n", i);

		rv[i] = x;
		}
	else if(sscanf(line, "p* %f", &x)==1
			|| sscanf(line, "* %f", &x)==1)	{
		fprintf(stderr, "interest[default] = %g\n", x);
		if(isnan(x))
			gpk_err("do_interest: default interest must not be NaN\n", 0);
		def = x;
		}
	}
 fclose(fp);

 for(i=0; i<n; i++)
	if(isnanf(rv[i]))
		rv[i] = def;

 return rv;
}



main(int argc, char **argv)
{
 BOOL shuffle = FALSE;
 int n = 0;
 char line[2000], *orderize = 0, *dirset = 0, *intrfile = 0;
 double **p = 0, *pc = 0;
 float *interest = 0;
 double ftol = quiet_nan(0);
 int itmax = 1000, firstprm = 0;
 char *fcn = 0;
 processor_label[0] = strdup("");
 FILE *inp = stdin;

 signal(SIGABRT, sigabrt);
 signal(SIGBUS, sigabrt);
 signal(SIGSEGV, sigabrt);

 boom(10001);

 if(argc>2 || (argc==2 && strcmp(argv[1], "^")==0))	{
	print_help();
	exit(1);
	}

 if(argc==2 && strcmp(argv[1], "-")!=0)	{
	inp = fopen(argv[1], "r");
	if(!inp)	{
		print_help();
		gpk_err("Can't open input file: ", argv[1]);
		}
	}

 while(fgets(line, sizeof(line), inp))	{
	int tmp, tmpn;
	char tmps[2000], tmps2[1000];
	double td1, td2;

	if(chomp_newline(line) < 0)
		gpk_err("Line too long - no newline", 0);

	trim_comments(line);

	if(is_blank_line(line))
		continue;

	D fprintf(stderr, "#L: %s\n", line);
	if(is_error_line(line))
		gpk_err(line, 0);

	if(sscanf(line, "N = %d", &tmp) == 1)	{
		if(p)
			gpk_err("N is already set", 0);
		if(tmp<2 || tmp>10000)
			gpk_err("Silly value of N", 0);

		n = tmp;
		D fprintf(stderr, "#alloc %d %d\n", n+1, n);
		p = double2alloc(n+1, n);
		pc = double1alloc(n);
		assert(double2test(p) == 0);
		assert(double1test(pc) == 0);
		double2set(p, 0.0);
		double1set(pc, quiet_nan(0));
		}
	else if(sscanf(line, "NPROC = %d", &tmp) == 1)	{
		if(tmp<1 || tmp>10000)
			gpk_err("Silly value of NPROC", 0);

		char **tl = new char * [tmp];
		assert(tl);
		int k;
		for(k=0; k<nproc && k<tmp; k++)
			tl[k] = processor_label[k];
		for(; k<nproc; k++)
			if(processor_label[k] && processor_label[k][0])	{
				char buf[128];
				sprintf(buf, "Wiped label%1d, as NPROC set to %d: ", k, tmp);
				gpk_warn(buf, processor_label[k]);
				free(processor_label[k]);
				}
		for(; k<tmp; k++)
			tl[k] = strdup("");
		nproc = tmp;
		delete [] processor_label;
		processor_label = tl;
		delete [] time_statistic;
		time_statistic = new timestat_s[nproc];
		assert(time_statistic);
		}
	else if((tmpn=sscanf(line, "LABEL%d = %[^\n]", &tmp, tmps)) >= 1)	{
		assert(tmp >= 0);
		assert(processor_label);
		if(tmp>=0 && tmp<nproc)	{
			if(processor_label[tmp])	{
				if(processor_label[tmp][0])
					gpk_warn("relabeling processor: ", line);
				free(processor_label[tmp]);
				}
			processor_label[tmp] = strdup(tmpn==2 ? tmps : "");
			}
		else
			gpk_warn("labeling a nonexistant processor.  Ignored:  ", line);
		}
	else if(sscanf(line, "TIMEOUT = %lf", &td1) == 1)
		timeout = td1;
	else if(sscanf(line, "TOL = %lf", &td1) == 1)
		ftol = td1;
	else if(sscanf(line, "ITMAX = %d %[*] %[N]", &tmp, tmps, tmps) == 3)
		itmax = tmp*n;
	else if(sscanf(line, "ITMAX = %d", &tmp) == 1)
		itmax = tmp;
	else if(sscanf(line, "ITSHIFT = %d", &tmp) == 1)
		iter_shift = tmp;
	else if(sscanf(line, "FIRSTPRM = %s", tmps) == 1)	{
		if(n <= 0)
			gpk_err("Sorry, FIRSTPRM cannot be set until N is set.", 0);
		if(strcmp(tmps, "RANDOM") == 0)
			firstprm = (5*(getpid()%n)+ 17*(getppid()%n) + time(0)%n)%n;
		else if( strcmp(tmps, "SHUFFLE") == 0)
			shuffle = TRUE;
		else if(sscanf(tmps, "%d", &tmp) == 1)
			firstprm = (tmp+n) % n;
		else	gpk_err("Bad FIRSTPRM= line:", line);
		}
	else if(sscanf(line, "T0 = %lf", &td1)==1)
		T0 = td1;
	else if(sscanf(line, "DIRSET = %s", tmps) == 1)
		dirset = strdup(tmps);
	else if(sscanf(line, "INTEREST = %s", tmps) == 1)
		intrfile = strdup(tmps);
	else if(sscanf(line, "ORDERIZE = %s", tmps) == 1)
		orderize = strdup(tmps);
	else if(sscanf(line, "FUNC = %[^\n]", tmps) == 1)	{
		if(fcn)
			free(fcn);
		fcn = strdup(tmps);
		if(dll_name)	{
			free(dll_name);
			dll_name = 0;
			gpk_warn("both a DLL and FUNC: using FUNC", 0);
			}
		}
	else if((tmp=sscanf(line, "DLL = %s %[^\n]", tmps2, tmps)) >= 1) {
		if(fcn)	{
			free(fcn);
			gpk_warn("multiple DLLs or FUNCs: using last DLL", 0);
			}
		if(dll_name)	free(dll_name);
		dll_name = strdup(tmps2);
		fcn = tmp>1 ? strdup(tmps) : strdup("");
		}
	else if(sscanf(line, "DLL_INIT = %[^\n]", tmps) == 1)	{
		dll_init = strdup(tmps);
		}
	else if(sscanf(line, "p%d = %lf +- %lf", &tmp, &td1, &td2) == 3)	{
		p_i_error_check(n, tmp, __LINE__);
		D fprintf(stderr, "setting %d to %g +- %g\n", tmp, td1, td2);
		pc[tmp] = td1;
		p[(tmp+n-firstprm)%n][tmp] = td2;
		p[n][tmp] -= td2;
		}
	else if(sscanf(line, "p%d = %lf", &tmp, &td1) == 2)	{
		p_i_error_check(n, tmp, __LINE__);
		pc[tmp] = td1;
		}
	else	{
		print_help();
		gpk_err("can't parse input line:", line);
		}
	}

 fclose(inp);


 {
 int i;
 for(i=0; i<nproc; i++)
	if(processor_label[i] && processor_label[i][0]!='\0')
		break;	/* There is at least one label */
 if(i < nproc)	{
	int j;
	for(j=0; j<nproc; j++)
		if(!processor_label[j] || processor_label[j][0]=='\0')	{
			fprintf(stderr, "ERR: opt: all processors must be labeled if any are. "
					"Label on %d, but none on %d.\n", i, j);
			exit(3);
			}
	}
 }

 if(n == 0)	{
	fprintf(stderr, "N not set in control file\n");
	print_help();
	exit(1);
	}

 if(dll_init && !dll_name)
	gpk_err("DLL_INIT without DLL specified", 0);

 if(nproc==1 ? timeout<=0 : timeout<0)
	timeout = Longtime;

 if(dirset)
	read_dirset(p, n, dirset, max(T0, ftol));

 if(timeout > 0)	{
	int i;
	for(i=0;i<nproc;i++)	{
		time_statistic[i].add(timeout);
		time_statistic[i].add(timeout);
		}
	}

 assert(double2test(p) == 0);
 assert(double1test(pc) == 0);
D fprintf(stderr, "setting up p:\n");
{
 int i;
 for(i=0;i<n+1;i++)	{
	int j;
	for(j=0;j<n;j++)	{
		if(!finite(p[i][j]) || !finite(pc[j]))	{
			char buf[250];
			sprintf(buf, "p[%d][%d]=%g, or pc[%d]=%g", i, j, p[i][j], j, pc[j]);
			gpk_err("non-finite input parameter or range:", buf);
			}
		p[i][j] = p[i][j]*sqrt(n) + pc[j];
		assert(finite(p[i][j]));
		}
	}
}

 assert(double2test(p) == 0);

 if(orderize)
	do_orderize(p, pc, n, orderize, firstprm);

 double1free(pc);

 if(shuffle)
	do_shuffle(p, n);
 if(intrfile)
	interest = do_interest(intrfile, n);

 if(!isnan(T0) && T0<0)	{
	char buf[100];
	sprintf(buf, "T0=%g", T0);
	gpk_err("Anneal requested with silly T0 ", buf);
	}
 else if(!finite(T0))
	T0 = 0;

 if(dll_name)	{
	assert(dlsym(RTLD_DEFAULT, "_etext") == &_etext); /* Sanity check. */
	dll_handle = dlopen(dll_name, RTLD_LAZY);
	if(!dll_handle)	{
		char buf[512];
		sprintf(buf, "can't do delayed link of %s:", dll_name);
		gpk_err(buf, dlerror());
		}

	dll_pointer = (chi_squared_t)dlsym(dll_handle, "chisq");
	if(!dll_pointer)	{
		fprintf(stderr, "ERR: opt: can't load chisq() from DLL %s: %s\n", dll_name, dlerror());
		exit(1);
		}

	int (*init)(char *C*) = (int (*)(char *C*))dlsym(dll_handle, "init");
	if(init)	{
		fprintf(stderr, "INFO: initializing DLL %s\n", dll_name);
		char **call = new char* [(dll_init?strlen(dll_init)/2:0)+2 + n + EXPSZ];
		build_arglist(call, dll_init?dll_init:"", n, -1, -1);
		fprintf(stderr, "Built call.\n");
		C int retval = (*init)(call);
		free_call(call);
		assert(retval);
		}
	}

 signal(SIGTERM, killer);
 signal(SIGQUIT, killer);
 signal(SIGINT, killer);
 if(signal(SIGHUP, killer) == SIG_IGN)
	signal(SIGHUP, SIG_IGN);

 assert(double2test(p) == 0);
 D fprintf(stderr, "go!\n");
 double **q;
 q = amoeba_x_allfree(p, n, ftol,
			dll_pointer ? funk_dll : funk_exec,
			itmax, (void *)fcn, 0, nproc, T0,
			interest);

 if(!q)
	gpk_err("Fit failed", 0);
 if(dll_handle)	{
	int (*f)() = (int (*)())dlsym(dll_handle, "done");
	if(f)
		(*f)();
	dlclose(dll_handle);
	}

 double *qs = amoeba_spread((C double *C*)q, n);

 fprintf(stderr, "writing output file...\n");
{
 int i;
 printf("N=%d\n", n);
 printf("TOL=%g\n", ftol);
 if(!isnan(T0) && T0>0)
	printf("T0=%g\n", T0);

 if(itmax % n == 0)
	printf("ITMAX=%d*N\n", itmax/n);
 else
	printf("ITMAX=%d\n", itmax);

 if(dirset)
	printf("DIRSET=%s\n", dirset);
 if(intrfile)
	printf("INTEREST=%s\n", intrfile);
 if(orderize)
	printf("ORDERIZE=%s\n", orderize);

 if(shuffle)
	printf("FIRSTPRM=SHUFFLE\n");
 else if(firstprm > 0)
	printf("# FIRSTPRM=%d   # (or maybe RANDOM)\n", firstprm);


 if(nproc > 1)
 	printf("NPROC=%d\n", nproc);
 for(i=0;i<nproc;i++)
	if(processor_label[i])
		printf("LABEL%1d=%s\n", i, processor_label[i]);

 if(dll_handle)
	printf("DLL=%s %s\n", dll_name, fcn);
 else	printf("FUNC=%s\n", fcn);

 printf("\n");
 for(i=0;i<n;i++)
	printf("p%1d = %g +- %g\n", i, p[0][i], qs[i]);
 fflush(stdout);
}
 fprintf(stderr, "done.\n");
 exit(0);
 return 0;
}











speechresearch/gpklib/optimize/stderr1.LastInf


#copy 1
'1' '1.2' '1' '0.292893218813' '1.3' '1' '1.4' '1' '2.41421356237' '1.1' ->825.534557365587










speechresearch/gpklib/optimize/stderr1


#copy 1
'1' '1.2' '1' '0.292893218813' '1.3' '1' '1.4' '1' '0.292893218813' '1.1' ->619.488035248205










speechresearch/gpklib/optimize/stderr2.LastInf


#copy 2
'1' '-0.989870868887' '1' '1' '-0.000157280357845' '1' '-7.84430509211e-05' '1' '1' '4.47765317834e-05' ->71.7102994318409










speechresearch/gpklib/optimize/stderr2


#copy 2
'1' '-0.989870868887' '1' '1' '-0.000157280357845' '1' '-7.84430509211e-05' '1' '1' '4.47765317834e-05' ->71.7102994318409










speechresearch/gpklib/optimize/stderr3.LastInf


#copy 3
'-0.0885688751524' '0.0876439247448' '-0.0885688751524' '-0.0885688751524' '0.211431124848' '-0.0885688751524' '0.311431124848' '-0.0885688751524' '-0.0885688751524' '0.0114311248476' ->2.29002112426075










speechresearch/gpklib/optimize/test_in2


N=2
TOL=1e-6
ITMAX=200
FUNC=test_opt
p0=1.33+-0.2
p1=.77+-1










speechresearch/gpklib/optimize/test_in3


N=3
TOL=1e-3
ITMAX=200
FUNC=test_opt
p0=1+-1
p1=1+-1
p2=1+-1










speechresearch/gpklib/optimize/test_sa.cf


N=12
NPROC=1
TOL=0
ITMAX=400
T0=1
FUNC=/usr/bin/nice -%d test_sa.sh
p0=0+-1
p1=0+-1
p2=0+-1
p3=0+-1
p4=0.7+-1
p5=0+-1
p6=0+-1
p7=0+-1
p8=0+-1
p9=0+-1
p10=0+-1
p11=0+-1










speechresearch/gpklib/optimize/vs_cost.sh


#!/usr/local/bin/perl -w --





while(<>)	{
	next if(! m/===/);
	if(m/====/)	{
		$c[0] = 0;
		$c[1] = 0;
		$b[0] = 100000;
		$b[1] = 100000;
		$s[0] = undef();
		$s[1] = undef();
		$ok  = 1;
		print "#\n";
		}
	if(m/copy=(\d+).*->\s*([0-9eE.+-]+)/)	{
		$c[$1]++;
		if($2 < $b[$1])	{
			$b[$1] = $2;
			}
		if(!defined($s[$1]))	{
			$s[$1] = $2;
			}
		print $c[$1] . ' ' . ($b[$1]-$s[$1]) . ' ' . $1 . "\n" if($ok);
		}
	}










speechresearch/gpklib/optimize/test_5.cf


N=5
TOL=1e-6
INTEREST=test_5.interest
ITMAX=200
FUNC=test_opt_nl
TIMEOUT=1
p0=1+-.7
p1=2+-.7
p2=1+-.7
p3=2+-.6
p4=1+-.71










speechresearch/gpklib/optimize/test_opt_nl


#!/usr/local/bin/perl -w --


$e = 0;
for($i=0;$i+1<=$#ARGV;$i+=2)	{
	if($i == 0)	{
		$e += xx($ARGV[0]+$ARGV[1])*100;
		}
	else	{
		$e += xx(cos($ARGV[$i])-sin($i*$ARGV[$i+1]));
		}
	$e += xx($ARGV[$i]) + xx($ARGV[$i+1]);
	}
$e += xx($ARGV[$#ARGV]);
print $e . "\n";

sub xx { my $x = shift; $x*$x; }










speechresearch/gpklib/optimize/dlltest.c


#include <stdio.h>

extern "C" int init(char *const*x)
{
 fprintf(stderr, "Init");
 while(*x) {
	fprintf(stderr, "\t%s\n", *x);
	x++;
	}
 return 4;
}

extern "C" int done() { fprintf(stderr, "Done\n"); return 4;}

extern "C" double chisq(char *const*arg, const double *p, int n)
{
 printf("dlltest.c: n=%d; call=%s\n", n, *arg&&**arg ? *arg : "<nil>");
 int i;
 double sum = 0;
 for(i=0; i<n; i++)
	sum += (i+1)*p[i]*p[i];
 return sum;
}










speechresearch/gpklib/optimize/stderr2.LastBad


#copy 2
'1' '1.2' '1' '1' '1.7472135955' '1' '1.4' '1' '1' '1.1' 









speechresearch/gpklib/optimize/test_5.interest


p* -Inf
p2 10
p3 20
p4 0
p5 -200
p1 -40
p0 -2000










speechresearch/gpklib/optimize/test_opt


#!/usr/local/bin/perl -w --

if($ARGV[0] =~ m/^-copy/)	{
	my $copy = $ARGV[1];
	print STDERR "#copy $copy\n";
	print "#copy $copy\n";
	shift(@ARGV);
	shift(@ARGV);
	}

$e = 0;
for($i=0;$i<=$#ARGV;$i++)	{
	print STDERR "'$ARGV[$i]'" . " ";
	if($i == 0)	{
		$e += ($ARGV[0]+$ARGV[1])*($ARGV[0]+$ARGV[1])*100;
		}
	else	{
		$e += $ARGV[$i]*$ARGV[$i] * ($i-2.01)*($i-2.01);
		}
	}
print STDERR  "->" .  $e . "\n";
print  $e . "\n";










speechresearch/gpklib/optimize/dlltest.cf


N=2
TOL=0.0001
ITMAX=1000
T0=0.1
DLL=./dlltest.so.1 Yahoo1
DLL_INIT=init_arg1 init_arg2
p0=0+-0.1
p1=1+-0.2










speechresearch/gpklib/optimize/popen.c


#include <stdio.h>
#include <assert.h>
#include <sys/types.h>
#include <sys/wait.h>
#include <unistd.h>
#include "popen.h"
#include <errno.h>
#include <malloc.h>
#include <signal.h>

#define D	if(0)

LOCAL void boom() {}

#define BOOM	boom()

struct popen_s
thr_popen(char **argv, C char *type, int errfd, int iofd)
{
 struct popen_s rv;
 rv.fp = 0;
 rv.pid = -1;

 unsigned fs = 1;
 int fd[2];
 BOOM;
 if(access(argv[0], X_OK) == -1)
	return rv;

 if(pipe(fd) < 0)
	return rv;

 int pid;
 do	{
	BOOM;
	pid = fork1();
	if(pid < 0)	{
		fprintf(stderr, "#WARN: fork fails in thr_popen - retrying\n");
		sleep(fs);
		fs *= 2;
		}
	} while(pid<0 && fs<300);

 if(pid < 0)	{	/* fork failure */
	close(fd[0]);
	close(fd[1]);
	return rv;
	}
 else if(pid == 0)	{	/* child */
	if(type[0] == 'r')	{
		close(fd[0]);
		dup2(fd[1], fileno(stdout));
		close(fd[1]);
		if(iofd >= 0)
			dup2(iofd, fileno(stdin));
		}
	else	{
		close(fd[1]);
		dup2(fd[0], fileno(stdin));
		close(fd[0]);
		if(iofd >= 0)
			dup2(iofd, fileno(stdout));
		}
	if(errfd >= 0)
		dup2(errfd, fileno(stderr));
	D {
		char **p;
		fprintf(stderr, "EXECCING(pid=%d, PID=%d):", pid, getpid());
		for(p=argv; *p;p++)
			fprintf(stderr, " %s", *p);
		fprintf(stderr, "\n");
		}
	execv(argv[0], argv);

	perror("INFO: thr_popen: child:");
	fprintf(stderr, "ERR: thr_popen: child: exec of %s failed\n", argv[0]);

	_exit(127);
	}
 else	{		/* parent */
	BOOM;
	if(type[0] == 'r')	{
		close(fd[1]);
		rv.fp = fdopen(fd[0], type);
		assert(rv.fp);
		}
	else	{
		close(fd[0]);
		rv.fp = fdopen(fd[1], type);
		assert(rv.fp);
		}
	rv.pid = pid;
	}
 return rv;
}


int thr_pclose(popen_s& s)
{
 int err, stat;
 BOOM;
 assert(s.pid != 0);
 if(fclose(s.fp) != 0)	{
	fprintf(stderr, "#WARN: Bad close of s.fp in pclose\n");
	kill(s.pid, SIGTERM);
	}
 while((err=waitpid(s.pid, &stat, 0))==(-1) && errno==EINTR)
	;
 if(err == (-1))	{
	perror("ERR: opt.c: error on waitpid");
	}

 return err==(-1) ? -1 : stat;
}










speechresearch/gpklib/optimize/test_in10


N=10
NPROC=3
TOL=1e-6
ITMAX=200
FUNC=test_opt
FIRSTPRM=SHUFFLE
p0=1+-1
p1=1.2+-1
p2=1+-1
p3=1+-1
p4=1.3+-1
p5=1+-1
p6=1.4+-1
p7=1+-1
p8=1+-1
p9=1.1+-1










speechresearch/gpklib/optimize/strip.sh


egrep '^	|Try_and|EXPLOR|Explor|explor|^nogood|^improvem' $*










speechresearch/gpklib/optimize/test_mp


N=10
NPROC=1
TOL=1e-6
T0=1
ITMAX=200
FUNC=test_opt -copy %d
FIRSTPRM=SHUFFLE
p0=1+-1
p1=1.2+-1
p2=1+-1
p3=1+-1
p4=1.3+-1
p5=1+-1
p6=1.4+-1
p7=1+-1
p8=1+-1
p9=1.1+-1










speechresearch/gpklib/optimize/test_sa.sh


#!/usr/local/bin/perl -w --

if($ARGV[0] =~ m/^-copy/)	{
	my $copy = $ARGV[1];
	print STDERR "#copy $copy\n";
	print "#copy $copy\n";
	shift(@ARGV);
	shift(@ARGV);
	}

$e = 0;
for($i=0;$i<=$#ARGV;$i++)	{
	print STDERR "'$ARGV[$i]'" . " ";
	$e += $ARGV[$i]*$ARGV[$i];
	}
print STDERR  "->" .  $e . "\n";
print  $e . "\n";










speechresearch/gpklib/optimize/show_dist.sh


#!/usr/local/bin/bash

td="/tmp/sd$$";

trap "rm -rf $td" EXIT
mkdir $td

grep '=====' $1 |
sed -e 's/.*(//' -e 's/).*//' -e 's/,/ /' >$td/all

n=$( head -100 $1 | sed -e '/^#L:[ 	]*N=/!d' -e 's/.*N=//' )
echo N=$n

{
cat <<ENDEND

data "$td/all"
read {x 1 y 2}
terminal x11
ctype default
limits x y
erase
box
points x y
points y x

macro min 2	{ (($1)<($2) ? ($1) : ($2)) }

macro diff {
	set s=0.5*(x+y)
	set s=abs(x-y)<abs(x-y-$n)?0.5*(x+y):(x+y<$n?0.5*(x+y-$n):0.5*(x+y+$n))
	set d=abs(x-y)<abs(x-y-$n)?abs(x-y):abs(x-y-$n)
	limits s d
	erase
	box
	ctype green
	points s d
	ctype default
	}

ENDEND

cat
} | sm










speechresearch/gpklib/optimize/makefile


MYLIB=../mylib.a
AR=ar
RE=$(HOME)/mylib/ptrepository
INC=$(HOME)/include
INC2=$(HOME)/stmplot/subtract
INCLUDES=-I$(INC) -I$(INC2)
# CFLAGS=+w -cg92 -dalign -O5 -native
# CFLAGS=+w -cg92 -dalign -native -O3
# CFLAGS=+w -dalign -O4 -xlibmil -xsafe=mem -fsimple=2 -noex  -pts$(RE)
CFLAGS=+w -dalign -O4 -xlibmil -xsafe=mem -fsimple=2 -noex  -xtarget=ultra -mt
LD = CC $(CFLAGS) $(INCLUDES)
LFLAGS = -mt -lm -lsunmath -ldl
# LFLAGS = -lm -lsunmath
OS=__$(shell uname)$(shell uname -r | sed 's/\..*//')
CC=CC -c -D$(OS) $(CFLAGS) $(INCLUDES)
# CC=gcc -c -D$(OS) $(CFLAGS) $(INCLUDES) -I/usr/lang/SC3.0.1/include/cc_412 -I/usr/lang/SC3.0.1/include/CC_412
SOURCEDIR = "/home/gpk/gpklib/optimize"

.PRECIOUS: $(MYLIB)

HDRFILES= $(INC)/gpklib.h $(INC)/numerics.h

opt : opt.o popen.o $(MYLIB)
	$(LD) -o opt opt.o popen.o $(MYLIB) $(LFLAGS)

%.o : %.c
	$(CC) -DSOURCEDIR='$(SOURCEDIR)' $*.c

opt.o : $(INC)/numerics.h
opt.o : $(INC2)/err.h

dlltest.so.1 : dlltest.o
	LD_RUN_PATH="/lib" cc -o dlltest.so.1 -h dlltest.so -mt -R/lib -G -L/usr/local/lib dlltest.o -lgpkmisc -lm

dlltest.o : dlltest.c
	CC -c -mt -KPIC -I/home/gpk/include -I/home/gpk/stmplot -I/home/gpk/oldsgb dlltest.c











speechresearch/gpklib/gpk_std.h


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/
#ifndef STD_H
#ifdef TRUE
# if TRUE != 1
#   error "Inconsistent TRUE"
# endif
#else
#  define TRUE 1
#endif
#ifdef FALSE
#  if FALSE != 0
#    error "Inconsistent FALSE"
#  endif
#else
#  define FALSE 0
#endif

#ifdef ENABLE_OPEN_MP
#  if _OPENMP		/* Open MP  C99 */
#    define OPENMP(x) _Pragma (#x)
#  else
#    define OPENMP(x) /**/
#  endif
#else
#  define OPENMP(x) /**/
#endif

typedef unsigned short BITS;
typedef int BOOL;
typedef char TBOOL;	/* Tiny BOOLean variable */
typedef unsigned long LBITS;
typedef unsigned char TBITS;
typedef char TINY;
#define IMPORT extern
#define GLOBAL	/* */
#define LOCAL	static
#define C	const

#ifdef __cplusplus

#if 0
# define PLAIN_C_START extern "C" {
# define PLAIN_C_END	}
# define PLAIN_C	extern "C"
#else
# define PLAIN_C_START	/* */
# define PLAIN_C_END	/* */
# define PLAIN_C	/* */
#endif

#else
# define PLAIN_C_START	/* */
# define PLAIN_C_END	/* */
# define PLAIN_C	/* */
#endif

#define STD_H 1
#endif










speechresearch/gpklib/intalloc.c


#define RESULT	int

#define TH_FREE	int3free
#define TH_ALLOC	int3alloc
#define TH_ADD	int3add
#define TH_TEST	int3test
#define T_ALLOC	int2alloc
#define O_ALLOC	int1alloc
#define T_FREE	int2free
#define O_FREE	int1free
#define O_SIZE	int1size
#define T_SIZE	int2size
#define O_TEST	int1test
#define T_TEST	int2test
#define O_SET	int1set
#define T_SET	int2set
#define TH_SET	int3set

#define FILENAME	"intalloc.cod"

#include "allocate.cod"










speechresearch/gpklib/monotonic.c


#include "numerics.h"
#include "innerloop2.h"
#include <assert.h>
#include "gpk_std.h"
#include <stdlib.h>


static double avg(const double *x, int i, int j)
{
 int k;
 double sum = 0;
 for(k=i; k<j; k++)
	sum += x[k];
 return sum/(j-i);
}


static int cmpf(const void *a, const void *b)
{
	const double *aa = (const double *)a;
	const double *bb = (const double *)b;
	if (*aa > *bb)
		return 1;
	else if(*aa < *bb)
		return -1;
	return 0;
}


static double median_avg(const double *x, int i, int j)
{
	int n = j-i;
	if(n == 1)
		return x[i];
	else if(n == 2)
		return 0.5*(x[i]+x[i+1]);
	{
	double *xx = new double [n];
	assert(xx);
	INNERLOOP(k, 0, n, xx[k] = x[k+i]);
	qsort(xx, n, sizeof(*xx), cmpf);
	double o = 0.5*(xx[n/2] + xx[(n+1)/2]);
	delete [] xx;
	return o;
	}
}


double *monotonic_guts(const double *x, int n, int sign,
			double (*averager)(const double *x, int i, int j))
{
 double *o = (double *)malloc(n * sizeof(*x));
 assert(o);
 INNERLOOP(q, 0, n, o[q] = x[q]);
 int changed = 0;
 do	{
	int i = 0;
	changed = 0;
	while(i<n)	{
		int change;
		int j = i+1;
		while(j<n && o[j]*sign<=o[j-1]*sign)
			j++;
		change = j>i+1 && o[j-1]!=o[i];
		if(change)	{
			double a = averager(x, i, j);
			int k;
			for(k=i; k<j; k++)
				o[k] = a;
			changed = 1;
			}
		i = j;
		}
	} while(changed);
 return o;
}


double * monotonic(const double *x, int n, int sign)
{
	return monotonic_guts(x, n, sign, avg);
}


double * monotonic_median(const double *x, int n, int sign)
{
	return monotonic_guts(x, n, sign, median_avg);
}





#if 0

#define NX	10000

#include <stdio.h>

main(int argc, char **argv)
{
 char line[1000];
 double x[NX], a[NX];
 double *q;
 int i=0, n;
 while(fgets(line, sizeof(line), stdin) && i<NX)
	if(sscanf(line, "%lg %lg", &a[i], &x[i])==2)
		i++;
 n = i;
 q = monotonic(x, n, 1);
 for(i=0;i<n;i++)
	printf("%g %g %g\n", a[i], x[i], q[i]);
}

#endif










speechresearch/gpklib/vector_helper.hpp


/* 
 * File:   vprint.h
 * Author: gpk
 *
 * Created on 25 June 2011, 13:48
 */

#ifndef VECTOR_HELPER_HPP
#define	VECTOR_HELPER_HPP

#include <vector>
#include <ostream>

/**
* A quick-and-dirty way to print a Standard Template Library vector.
*/

template<typename T>
typename std::ostream& operator<<(std::ostream& s, const std::vector<T>& x)
{
    for(typename std::vector<T>::const_iterator i=x.begin(); i!=x.end(); i++) {
        if(i != x.begin())
            s << ", ";
        s << *i;
    }
    return s;
}

/**
* Check if a vector is nondecreasing.
*/

template<typename Y>
bool is_nondecreasing(const std::vector<Y>& x) {
	for(typename std::vector<Y>::const_iterator i=x.begin(); i!=x.end() && i+1!=x.end(); i++) {
		if(!(i[1] >= i[0]))
			return false;
	}
	return true;
}



#endif	/* VECTOR_HELPER_HPP */











speechresearch/gpklib/gpkieee754_SunOSgcc.c








speechresearch/gpklib/makename.c


#include <gpk_std.h>
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include "mylib.h"
#ifdef __cplusplus
# include <osfcn.h>
#else
# include <io.h>
#endif

char *makename(C char *s)
{
 char *tmp;
 int i;

 if(!(tmp = (char *)malloc(strlen(s)+12)))
	return tmp;

 for(i=0;;i++)	{
	 sprintf(tmp, "%s%1d", s, i);
	 if(access(tmp, 0) == (-1))
	 	break;
	}

 return tmp;
}










speechresearch/gpklib/make.pgcc.inc




# This is the root of the installation directory.
# GPKlib stuff get installed into $(BASE)/lib and $(BASE)/include .
BASE=$(HOME)/local

# Program for object-code archives.  Normally 'ar' on unix.
AR=ar

# Compiler flags:
# CFLAGS= -D__USE_GNU -Wall -g -x c++ -Wall -Wabi -Weffc++ -march=k8 -O3 -pipe 
CFLAGS=-DNCURSES_ENABLE_STDBOOL_H=0 -DNDEBUG -O2 -fastsse -Msmart -Msmartalloc -Mdse -Mconcur=altcode:100 -Mvect=fuse,assoc -Minfo=all
# Should be -march=opteron, but gcc 3.3.5 doesn't support it.

# Extra compiler flags for building shared libraries:
CFLAG_LIB = -fpic -shared

#Libraries used by gpklib
LIBS=-lm

# How to build a shared .so  library
LDSHARE=pgCC -shared
# LDSHARE=g++ -G

# Compiler for  .c to .o
# COMPILER=g++
COMPILER=pgCC

# Linker for executables
LD = pgCC $(LPATH)

MYLIBD=$(BASE)/lib
INC=$(BASE)/include
INCLUDES=-I$(INC)
CC=$(COMPILER) -D$(OS) $(INCLUDES)
CCLIB=$(COMPILER) -D$(OS) $(LIB_INC) $(INCLUDES) $(CFLAG_LIB)
LPATH=-L$(BASE)/lib











speechresearch/gpklib/random.c


#include <gpk_std.h>
#include <stdlib.h>
#include <mylib.h>
#include <math.h>

#define NRAND	97

#ifndef RAND_MAX
# define RAND_MAX	32767
#endif

int uniform(int x)
{
 static BOOL initted = FALSE;
 static int v[NRAND];
 static unsigned vv;
 int i;
 unsigned y;

 if(!initted)	{
 	initted = TRUE;
	for(i=0;i<NRAND;i++)
		(void)rand();
	for(i=0;i<NRAND;i++)
		v[i] = rand();
	vv = rand();
	}
 vv = v[ y = (vv^(vv>>8)) % NRAND ];
 v[y] = rand();

 return ((long)vv*x)/((long)RAND_MAX+1);
}

#define NF	1000
#define RANGE	4

double lograndom(void);

double lograndom()
{
 static TBOOL initted[NF];
 static float out[NF];
 static BOOL start = FALSE;
 static DOUBLE recurse;
 int x;

 if(!start)	{start = TRUE;	recurse = log((NF/RANGE+0.5)/NF);	}
 x = uniform(NF);
 if(x < NF/RANGE)
 	return lograndom()+recurse;

 if(!initted[x])	{
 	initted[x] = TRUE;
	out[x] = log((double)(x+0.5)/NF);
	}
 return out[x];
}











speechresearch/gpklib/minimize.c


#include <stdcxx.hxx>
#include <assert.h>
#include <numerics.h>
#include <math.h>
#ifdef __SunOS5
# include <sunmath.h>
#endif

extern "C" int finite(double);


#define D	1	/* Debugging on (1), or off (0) */

/* UNTESTED!!!!! */

C double  GOLD = 0.38197;	/* 1-golden ratio */


LOCAL mmze_out parab(double x1, double x2, double x3,
							 double f1, double f2, double f3);
LOCAL mmze_out
min2(double (*f)(double x, C void *p), double xl, double xm, double xh,
			C void *p, double fl, double fm, double fh,
			double epsx, double epsf);

LOCAL mmze_out
min1(double (*f)(double x, C void *p), double xl, double xm, double xh,
			C void *p, double fl, double fm, double fh,
			double epsx, double epsf)
{
 assert(xm>xl && xm<xh);
 assert(fm<=fl && fm<=fh);

 if(xh-xl<epsx || (fabs(fl-fm)<epsf && fabs(fh-fm)<epsf))
 	return parab(xl, xm, xh, fl, fm, fh);

 C double x1 = xh-xm>xm-xl ? GOLD*(xh-xm)+xm : GOLD*(xl-xm)+xm;
 C double f1 = (*f)(x1, p);

 if(D)
	fprintf(stderr, "DBG: min1(golden section) (%g,%g,%g) -> %g@%g\n",
			xl, xm, xh, f1, x1);

 if(f1<fm && x1<xm)
	return min2(f, xl, x1, xm, p, fl, f1, fm, epsx, epsf);
 else if(f1 < fm)
	return min2(f, xm, x1, xh, p, fm, f1, fh, epsx, epsf);
 else if(x1 < xm)
	return min2(f, x1, xm, xh, p, f1, fm, fh, epsx, epsf);
 return min2(f, xl, xm, x1, p, fl, fm, f1, epsx, epsf);
}


C double FRAC2 = 0.05;

LOCAL mmze_out
min2(double (*f)(double x, C void *p), double xl, double xm, double xh,
			C void *p, double fl, double fm, double fh,
			double epsx, double epsf)
{
 assert(xm>xl && xm<xh);
 assert(fm<=fl && fm<=fh);

 if(D)
	fprintf(stderr, "DBG: min2: (%g@%g, %g@%g, %g@%g)\n",
				fl, xl, fm, xm, fh, xh);

 C mmze_out tmp = parab(xl, xm, xh, fl, fm, fh);
 if(xh-xl<epsx || (fabs(fl-fm)<epsf && fabs(fh-fm)<epsf))
 	return tmp;

 if(D)
	fprintf(stderr, "DBG: min2(parab): (%g,%g,%g) -> %g\n", xl, xm, xh, tmp.x);

 double x1 = tmp.x;
 if(x1 == xl || x1 == xh)
	return min1(f, xl, xm, xh, p, fl, fm, fh, epsx, epsf);
 /* No point in evaluating too close to the ends -- there's already
		been an evaluation there. */
 else if(x1<xm && x1-xl<FRAC2*(xm-xl))
	x1 += FRAC2*(xm-xl);
 else if(x1>xm && xh-x1<FRAC2*(xh-xm))
	x1 -= FRAC2*(xh-xm);
 								/* Same with the middle. */
 else if(x1<xm && xm-x1<FRAC2*(xm-xl))
	x1 -= FRAC2*(xm-xl);
 else if(x1>xm && x1-xm<FRAC2*(xh-xm))
	x1 += FRAC2*(xh-xm);

 C double f1 = (*f)(x1, p);

 if(D)
	fprintf(stderr, "DBG: min2: adjust x1 to %g.  F=%g\n", x1, f);

 if(f1<fm && x1<xm)
	return min1(f, xl, x1, xm, p, fl, f1, fm, epsx, epsf);
 else if(f1 < fm)
	return min1(f, xm, x1, xh, p, fm, f1, fh, epsx, epsf);
 else if(x1 < xm)
	return min1(f, x1, xm, xh, p, f1, fm, fh, epsx, epsf);
 return min1(f, xl, xm, x1, p, fl, fm, f1, epsx, epsf);
}


mmze_out
minimize_search(double (*f)(double x, C void *p),
		double xl, double xm, double xh,
		double fl, double fm, double fh,
		C void *p, double epsx, double epsf, int depth)
{
 assert(xl<xm && xm<xh);

 if(D)
	fprintf(stderr, "DBG: ms: (%g@%g, %g@%g, %g@%g)\n",
			fl, xl, fm, xm, fh, xh);

 if(depth > 5)
	return mmze_out(quiet_nan(0), quiet_nan(0));

 if(fm<=fl && fm<=fh)
	return min1(f, xl, xm, xh, p, fl, fm, fh, epsx, epsf);

 C double xm1 = fh<fm ? GOLD*(xm-xh)+xh : GOLD*(xh-xm)+xm;
 C double fm1 = (*f)(xm1, p);
 assert(xm1>xm && xm1<xh);
 C double xm2 = fm<fl ? GOLD*(xl-xm)+xm : GOLD*(xm-xl)+xl;
 C double fm2 = (*f)(xm2, p);
 assert(xm2>xl && xm2<xm);

 if(fm1 < fm2)	{
	mmze_out m1 = minimize_search(f, xm, xm1, xh, fm, fm1, fh,
				p, epsx, epsf, depth+1);

	if(finite(m1.x) && finite(m1.y))
		return m1;

	return minimize_search(f, xl, xm2, xm, fl, fm2, fm,
				p, epsx, epsf, depth+1);
	}
 else	{
	mmze_out m2 = minimize_search(f, xl, xm2, xm, fl, fm2, fm,
				p, epsx, epsf, depth+1);

	if(finite(m2.x) && finite(m2.y))
		return m2;

	return minimize_search(f, xm, xm1, xh, fm, fm1, fh,
				p, epsx, epsf, depth+1);
	}
}



mmze_out
minimize(double (*f)(double x, C void *p), double xl, double xh, C void *p,
			double epsx, double epsf)
{
 if(xl > xh)	{
	double tmp = xl;
	xl = xh;
	xh = tmp;
	}
 C double fl = (*f)(xl, p);
 C double fh = (*f)(xh, p);
 C double xm = fh<fl ? GOLD*(xl-xh)+xh : GOLD*(xh-xl)+xl;
 C double fm = (*f)(xm, p);

 if(D)
	fprintf(stderr, "DBG: minimize: (%g@%g, %g@%g, %g@%g)\n",
			fl, xl, fm, xm, fh, xh);

 return minimize_search(f, xl, xm, xh, fl, fm, fh, p, epsx, epsf, 0);
}






LOCAL mmze_out
parab(double a, double b, double c, double fa, double fb, double fc)
{
 C double xmin = b + 0.5 * (xx(b-a)*(fb-fc) - xx(b-c)*(fb-fa))
							/ ((b-a)*(fb-fc) - (b-c)*(fb-fa));
 C double curv = ((fb-fa)*(c-a) - (fc-fa)*(b-a))
				/	(xx(b-a)*(c-a) + xx(c-a)*(b-a));

 if(!finite(xmin) || !(curv > 0))	{
	if(!isnan(fa) && !(fa>fb) && !(fa>fc))
		return mmze_out(a, fa);
	else if(!isnan(fb) && !(fb>fa) && !(fb>fc))
		return mmze_out(b, fb);
	else if(!isnan(fc) && !(fc>fa) && !(fc>fb))
		return mmze_out(b, fb);
	else
		return mmze_out(quiet_nan(0), quiet_nan(0));
	}

 if(xmin < a)
	return mmze_out(a, fa);
 if(xmin > c)
	return mmze_out(c, fc);
 
 C double slope = ((fb-fa)*xx(c-a) - (fc-fa)*xx(b-a))
				/ ((b-a)*xx(c-a) - (c-a)*xx(b-a));

 return mmze_out(xmin,	curv*xx(xmin-a) + slope*(xmin-a) + fa);
}










speechresearch/gpklib/gpklib.in.h


#ifndef MYLIB_H
#define MYLIB_H	17
#include <stdio.h>
#include "gpk_std.h"


PLAIN_C_START
struct alloc_size	{int rows; int cols;};
extern  double ***double3alloc(C int m,C int n, C int q);
extern  double **double2alloc(C int m,C int n);
extern double **double2add(C int m, C int n);
extern  void double3free(double ***q);
extern  void double2free(double **q);
extern  double *double1alloc(C int n);
extern  void double1free(double *q);
extern  int double1test(C double *q);
extern  long double3test(double *C*C*q);
extern  int double2test(double *C*q);
extern  int double1size(C double *q);
extern  struct alloc_size double2size(double * C *q);
extern void double1set(double *q, double v);
extern void double2set(double **q, double v);
extern void double3set(double *** q, double v);

extern  float ***float3alloc(C int m,C int n, C int q);
extern  float **float2alloc(C int m,C int n);
extern float **float2add(C int m,C int n);
extern  void float3free(float ***q);
extern  void float2free(float **q);
extern  float *float1alloc(C int n);
extern  void float1free(float *q);
extern  int float3test(float *C*C*q);
extern  int float2test(float *C*q);
extern  int float1test(C float *q);
extern  struct alloc_size float2size(float * C *q);
extern int float1size(C float *q);
extern void float1set(float *q, float v);
extern void float2set(float **q, float v);
extern void float3set(float *** q, float v);

extern  int ***int2alloc(C int m,C int n, C int q);
extern  int **int2alloc(C int m,C int n);
extern  int **int2add(C int m,C int n);
extern  void int3free(int ***p);
extern  void int2free(int **p);
extern  long int3test(int *C*C*p);
extern  int int2test(int *C*p);
extern  int int1test(C int *p);
extern  int *int1alloc(C int n);
extern  void int1free(int *p);
extern  int * * *int3alloc(C int c,C int m,C int n);
extern  int * * *int3add(C int c,C int m,C int n);
extern long int3test(int ***p);
extern  void int3free(int * * *p);
extern  struct alloc_size int2size(int * C *q);
extern int int1size(C int *q);
extern void int1set(int *q, int v);
extern void int2set(int **q, int v);
extern void int3set(int *** q, int v);

extern  short ***short3alloc(C int m,C int n, C int q);
extern  short * *short2alloc(C int m,C int n);
extern  short * *short2add(C int m,C int n);
extern  void short3free(short ***q);
extern  void short2free(short **q);
extern  long short3test(short ***p);
extern  int short2test(short *C*q);
extern  int short1test(C short *q);
extern  short *short1alloc(C int n);
extern  void short1free(short *q);
extern  short * * *short3alloc(C int c,C int m,C int n);
extern  short * * *short3add(C int c,C int m,C int n);
extern  void short3free(short * * *p);
extern  struct alloc_size short2size(short * C *q);
extern int short1size(C short *q);
extern void short1set(short *q, short v);
extern void short2set(short **q, short v);
extern void short3set(short *** q, short v);

extern  long ***long3alloc(C int m,C int n, C int q);
extern  long * *long2alloc(C int m,C int n);
extern  long * *long2add(C int m,C int n);
extern  void long3free(long ***q);
extern  void long2free(long **q);
extern  long long3test(long *C*C*p);
extern  int long2test(long *C*q);
extern  int long1test(C long *q);
extern  long *long1alloc(C int n);
extern  void long1free(long *q);
extern  long * * *long3alloc(C int c,C int m,C int n);
extern  long * * *long3add(C int c,C int m,C int n);
extern  void long3free(long * * *p);
extern  struct alloc_size long2size(long * C *q);
extern int long1size(C long *q);
extern void long1set(long *q, long v);
extern void long2set(long **q, long v);
extern void long3set(long *** q, long v);

extern  TBOOL **TBOOL3alloc(C int m,C int n,C int q);
extern  TBOOL * *TBOOL2alloc(C int m,C int n);
extern  TBOOL * *TBOOL2add(C int m,C int n);
extern  void TBOOL3free(TBOOL ***q);
extern  void TBOOL2free(TBOOL **q);
extern  TBOOL *TBOOL1alloc(C int n);
extern  void TBOOL1free(TBOOL *q);
extern  long TBOOL3test(TBOOL *C*C*q);
extern  int TBOOL2test(TBOOL *C*q);
extern  int TBOOL1test(C TBOOL *q);
extern  struct alloc_size TBOOL2size(TBOOL * C *q);
extern int TBOOL1size(C TBOOL *q);
extern void TBOOL1set(TBOOL *q, TBOOL v);
extern void TBOOL2set(TBOOL **q, TBOOL v);
extern void TBOOL3set(TBOOL *** q, TBOOL v);

extern  unsigned char ***uchar3alloc(C int m,C int n, C int q);
extern  unsigned char * *uchar2alloc(C int m,C int n);
extern  unsigned char * *uchar2add(C int m,C int n);
extern  void uchar3free(unsigned char ***q);
extern  void uchar2free(unsigned char **q);
extern  long uchar2test(unsigned char *C*C*q);
extern  int uchar2test(unsigned char *C*q);
extern  int uchar1test(C unsigned char *q);
extern  unsigned char *uchar1alloc(C int n);
extern  void uchar1free(unsigned char *q);
extern  unsigned char * * *uchar3alloc(C int c,C int m,C int n);
extern  unsigned char * * *uchar3add(C int c,C int m,C int n);
extern  void uchar3free(unsigned char * * *p);
extern  struct alloc_size uchar2size(unsigned char * C *q);
extern int unsigned char1size(C unsigned char *q);
extern void uchar1set(unsigned char *q, unsigned char v);
extern void uchar2set(unsigned char **q, unsigned char v);
extern void uchar3set(unsigned char *** q, unsigned char v);

/* Various random number generators: */

int uniform(int x);		/* Uniform on [0,1) */
double lograndom(void);		/* P(x) = exp(-x). */
double ran2(unsigned to_be_hashed);	/* A hash function from
					an unsigned to a real on [0,1). */
#ifdef __cplusplus
double ran1(int *q = 0);
double ran1a(int *q = 0);
double Nnoise(int *q = 0);
#else
double ran1(int *q);
double ran1a(int *q);
double Nnoise(int *q);
#endif



#if 0
extern  int round(double x);		/* Rounds to int, aborts if unrepresentable as int. */
#endif

extern  char *makename(char C *s);
extern  int csplitcount(char * *p);
extern  char * *csplit(char *s,char C *c);


PLAIN_C_END

#ifdef __cplusplus

/* The following rounding functions use the numbers defined in myNaN.h to represent
NaN and +-Inf in various integral formats. */

unsigned char roundU(float x);
/* Round to a signed byte, handling +-Inf and Not A Number. */

signed char roundC(float x);
/* Round to a signed byte, handling +-Inf and Not A Number. */

short roundS(float x);
/* Round to two signed bytes, handling +-Inf and Not A Number. */

long roundL(float x);
/* Round to a long, handling +-Inf and Not A Number. */

int roundI(float x);
/* Round to a integer, handling +-Inf and Not A Number. */

long roundL(double x);
unsigned char roundU(double x);
signed char roundC(double x);
short roundS(double x);
int roundI(double x);

double median(C double *x, int n);	/* take the median of an array. */
double median(C float *x, int n);
double median(C int *x, int n);


/* The following are misc functions to help read in ASCII files. */

void trim_comments(char *s);	/* Removes #<space> to the end of the line. */
int chomp_newline(char *s);	/* Returns the length after chomping <cr> or <nl>.
					Returns -1 if s==0. */
int chomp_whitespace(char *s);	/* Returns the length after chomping trailing whitespace,
				or -1 if s == 0. */
BOOL is_blank_line(C char *line);	/* Returns TRUE if line is empty or white space. */
BOOL is_error_line(C char *line);	/* Returns TRUE if line begins with 'ERR:'. */

double safe_atof(C char *s);	/* Returns NaN if the number isn't clean:
				e.g., "35x" will return NaN,
				while regular atof()
				will just return 35.0. */
int safe_atoi(C char *s);	/* Returns INT_NaN if the number isn't clean:
				e.g., "35x" will return INT_NaN, while regular atof()
				will just return 35.
				Also maps 'inf' into INT_Max and so forth.
				See myNaN.h .*/
long safe_atol(C char *s);	/* Similar to safe_atoi(). */
short safe_atoh(C char *s);	/* Similar to safe_atoi(). */


struct property	{
	char *attr, *val, *comment;
	struct property *next;

	unsigned refc;
	void incref();
	BOOL decref();

	property();
	property(struct property *n, C char *a, C char *v, C char *c=0);
	~property();
	property(C property& x);
	property& operator=(C property& x);

	double getd() C;
	long getl() C;
	int geti() C;
	short geth() C;

	private:
	void free();
	void make(struct property *n, C char *a, C char *v, C char *c);
	};


struct proplist	{
	struct property *first;

	proplist();
	~proplist();
	proplist(C proplist& x);
	proplist& operator=(C proplist& x);
	proplist& operator+=(C proplist& x);

	BOOL pop();
	BOOL isempty() C	{return first==0;}

	/* Adds attribute-value pairs to the property list. */
	void add(C char *attr, C char *val, C char *c = 0);
	void add(C char *attr, double val, C char *c = 0);
	void add(C char *attr, long val, C char *c = 0);
	void add(C char *attr, int val, C char *c = 0);
	void add(C char *attr, short val, C char *c = 0);

	/* Get returns a pointer to a property. */
	/* That property may be shared with other lists, so if you */
	/* change anything, it may affect values returned from other property lists. */
	property *get(C char *attr);

	C property *get(C char *attr) C;

	const char *gets(C char *attr, C char *notthere = 0) C;

	/* Notthere is used when the value is missing.
	NaN is returned for a value that is not well formed.
	The strings "NaN" and "Inf" are well formed. */

	double getd(C char *attr, double notthere) C;
	long getl(C char *attr, long notthere) C;
	int geti(C char *attr, int notthere) C;
	short geth(C char *attr, short notthere) C;

	double getd(C char *attr) C;
	long getl(C char *attr) C;
	int geti(C char *attr) C;
	short geth(C char *attr) C;

	static int matches(C char *a, C char *b);
	};


	/* Parses a string into a property list.  The string is assumed to be
	in "a=v;a=v;" format.   Errors are reported as values of the empty attribute.
	Comments are marked with '#' and extend to the end of the string.  Comments
	are reported as values of the 'COMMENT' attribute. */
proplist avparse(const char *cs);



/* Will print an attribute=value pair in a form suitable for avparse().
   Prints 'a=V;', where V=v, with nonprinting characters and '#', ';' replaced
   by '%xx' escape sequences.
   */
int print_av(FILE *f, const char *a, const char *v);
int print_avc(FILE *f, const char *a, const char *v, const char *c);

	/* Returns a copy of v, where '#', ';', and non-printing characters
	are replaced with '%xx' escape sequences.   This is suitable for
	feedint to avparse(). */
char *encode_av(const char *v);
char *decode_av(const char *v);

#endif

INSERT HERE

#endif










speechresearch/gpklib/gpkieee754_SunOSgcc.h


#include <ieeefp.h>
# include <sunmath.h>










speechresearch/gpklib/print_av.c


#include <stdio.h>
#include <assert.h>
#include <ctype.h>
#include <stdlib.h>
#include <string.h>
#include "gpklib.h"

#define D if(0)

static const char hex[] = "0123456789abcdef";

struct specials_s { unsigned e; int d;};
struct specials_s _specials[] = {
	{' ', '_'}, {'u', '_'}, {'p', '.'},
	{'m', ','}, {'s', ';'}, {'z', '='},
	{'t', '\t'}, {'Z', '\033'},
	{'M', '&'}, {'l', '/'}, {'K', '\\'},
	{'k', '\b'}, {'R', '\r'}, {'L', '\n'},
	{'q', '"'}, {'Q', '?'}, {'U', '\''},
	{'S', ' '}, {'P', '#'},
	{0,-1}
	};

LOCAL char allowed[] = "qwertyuiopasdfghjklzxcvbnmQWERTYUIOPASDFGHJKLZXCVBNM"
			"1234567890_!@$^&*()+={}[]|:'\"?/>.<,-" ;

C LOCAL int NCHAR = 256;

#define U(x)	(0377 & (unsigned)(x))

LOCAL void encode_init_spc(int *spc)
{
	int i;
	for(i=0; i<NCHAR; i++)
		spc[i] = -1;
	for(i=0; _specials[i].d >= 0; i++)
		spc[U( _specials[i].d)] = U( _specials[i].e );
}

LOCAL void encode_init_alwd(BOOL *alwd)
{
	int i;
	for(i=0; i<NCHAR; i++)
		alwd[i] = FALSE;
	for(i=0; allowed[i]; i++)
		alwd[U(allowed[i])] = TRUE;
}


char *encode_av(const char *v)
{
	LOCAL BOOL initialized = FALSE;
	LOCAL int spc[NCHAR];
	LOCAL BOOL alwd[NCHAR];

	if(!v || !*v) {
		return strdup("%mt");
	}
	if(!initialized) {
		encode_init_spc(spc);
		encode_init_alwd(alwd);
		initialized = TRUE;
	}
	char *rv = (char *)malloc(3*strlen(v)+1);
	assert(rv);
	char *p;
	for(p=rv; *v; v++,p++) {
		D printf("Encode %d(%c) ", U(*v), *v);
		if(alwd[U(*v)])	{
			*p = *v;
			D printf(" into %c\n", *p);
		}
		else	{
			*p++ = '%';
			C unsigned code = U(*v);
			*p++ = hex[code/16];
			*p = hex[code%16];
			D printf(" into %%%c%c\n", p[-1], *p);
		}
	}
	*p = '\0';
	return rv;
}


LOCAL void decode_init(int *spc)
{
	int i;
	for(i=0; i<NCHAR; i++) {
		spc[i] = -1;
	}
	for(i=0; _specials[i].d >= 0; i++)
		spc[_specials[i].e] = _specials[i].d;
}


char *decode_av(const char *s)
{
	static BOOL initialized = FALSE;
	static int spc[NCHAR];
	assert(s);
	if(!initialized) {
		decode_init(spc);
		initialized = TRUE;
		}
	D printf("decode: s=%s\n", s);
	if(s[0]=='%' && s[1]=='m' && s[2]=='t' && s[3]=='\0')
		return strdup("");

	char *rv = (char *)malloc(strlen(s)+1);
	assert(rv);
	char *p = rv;
	while(*s) {
		D printf("D %d(%c) ", U(*s), *s);
		if(*s == '%') {
			if(!s[1]) {
				fprintf(stderr, "WARN: decode_av: empty '%%' escape.");
				free(rv);
				return 0;
			}
			else if(spc[U(s[1])] >= 0) {
				s++;
				*p++ = (char) ( spc[U(*s)] );
				D printf(" %d(%c) to %d\n", U(*s), *s, U(p[-1]));
				s++;
			}
			else if(!s[2]) {
				fprintf(stderr, "WARN: decode_av: unfinished '%%' escape.");
				free(rv);
				return 0;
			}
			else if( isxdigit(s[1]) && isxdigit(s[2])) {
				char buf[3];
				s++;
				buf[0] = *s++;
				buf[1] = *s++;
				buf[2] = '\0';
				*p++ = strtol(buf, 0, 16);
				D printf(" %c%c to %d\n", s[-2], s[-1], U(p[-1]));
			}
			else	{
				fprintf(stderr, "WARN: decode_av:"
					" Bad chars in '%%' escape: %d %d",
					s[1], s[2]);
				free(rv);
				return 0;
			}
		}
		else {
			D printf(" to %c\n", *s);
			*p++ = *s++;
			}
	}
	*p = '\0';
	return rv;
}



LOCAL int print_av_noterm(FILE *f, const char *a, const char *v)
{
	int rv;
	assert(a);
	assert(f);
	if(v == 0)
		fprintf(stderr, "WARN: nil value for attribute {%s}\n", a);
	char *s = encode_av(v?v:"");
	assert(s);
	rv = fprintf(f, "%s=%s", a, s);
	free(s);
	return rv;
}

int print_av(FILE *f, const char *a, const char *v)
{
	int rv = print_av_noterm(f, a, v);
	if(rv == EOF)
		return EOF;
	if( putc(';', f) == EOF)
		return EOF;
	return rv+1;
}


int print_avc(FILE *f, const char *a, const char *v, const char *c)
{
	if( !c )
		return print_av(f, a, v);

	int rv1 = print_av_noterm(f, a, v);
	if( rv1 == EOF)
		return EOF;
	int rv2 = fprintf(f, " # %s", c);
	if( rv2 == EOF)
		return EOF;
	return rv1 + rv2;
}




LOCAL void test()
{
	int j;
	for(j=0; j<3000; j++) {
		int i;
		C int n = (j+8)/10;
		char *se, *sed;
		char *s = (char *)malloc(n+1);
		for(i=0; i<n; i++)
			s[i] = U( ((i*17+97+i*n+(i&n))^(i*197+13+(i|n))) );
		s[i] = '\0';
		se = encode_av(s);
		sed = decode_av(se);
		assert(sed != 0);
		D printf("n=%d s[0]=%d <%s> <%s> <%s>\n", n, s[0], s, se, sed);
		assert(strcmp(s, sed) == 0);
		free(s);
		free(se);
		free(sed);
	}
}

#ifdef TEST
int main(int argc, char **argv)
{
	test();
}
#endif










speechresearch/gpklib/long_abs.c


#include <stdcxx.hxx>

long abs(long x)	{return x<0 ? -x : x;}










speechresearch/gpklib/invalid.c


#include <invalid.h>
#include <assert.h>
#include <c/string.h>

#ifdef DEBUG
# include <iostream.h>
# define D(X) X
#else
# define D(X) /**/
#endif

inline int invalid_c::length() const {return s?strlen(s)+1:0;}

invalid_c::invalid_c(const void *pp, char *ss)
 : p(pp), s(ss)
{D(cerr << "i_c::i_c="<<ss<<endl);}

static char *pastem(const char *x, const char *y)
{
 ENTER_FCN("pastem");
 assert(x && y);
 char *rv = new char[strlen(x)+strlen(y)
 					+strlen("(")+strlen(")")+strlen(") and (")+1];
 assert(rv);
 return strcat(strcat(strcat(strcat(strcpy(rv, "("), x), ") and ("), y), ")");
}

invalid_c
invalid_c::operator|(const invalid_c& y)
{
 ENTER_FCN("invalid_c::op|");
 if(y.p && p)
 	return invalid_c(p, pastem(s, y.s));
 else if(p)
 	return *this;
 return y;
}

const invalid_c&
invalid_c::operator|=(const invalid_c& x)
{
 ENTER_FCN("invalid_c::op|=");
 if(p && x.p)
 	(*this) = invalid_c(p, pastem(s, x.s));
 else if(!p)
 	(*this) = x;
 return *this;
}

const invalid_c&
invalid_c::operator&=(const invalid_c& x)
{
 ENTER_FCN("invalid_c::op&=");
 (*this) = (*this) & x;
 return *this;
}

invalid_c
invalid_c::operator&(const invalid_c& y)
{
 ENTER_FCN("invalid_c::op&");
 if(y.p && p)	return invalid_c(p, pastem(s, y.s));
 return invalid_c();
}

invalid_c::invalid_c(const char * ss, const void *pp)
 : s(ss ? strcpy(new char[strlen(ss)+1], ss) : 0), p(pp?pp:&s)
{ENTER_FCN("invalid_c::2");
 D(cerr<<"i_c::i_c(2)"<<ss<<endl;assert(s));}

#ifdef DEBUG
# define NOERROR	"NO ERROR"
#else
# define NOERROR	"?"
#endif

invalid_c::invalid_c()
 : p(0), s(strcpy(new char[strlen(NOERROR)+1], NOERROR))
{}

invalid_c invalid_c::mark(const char *marker) const
{
 ENTER_FCN("invalid_c::mark");
 assert(s && marker);
 char *x = new char[strlen(marker)+strlen(":[")+strlen(s)+strlen("]")+1];
 MARK_LINE;
 assert(x);
 return invalid_c(p, 
 				  strcat(strcat(strcat(strcpy(x, marker), ":["), s), "]"));
}

invalid_c::~invalid_c()
{
 delete [length()] s;
}

invalid_c::invalid_c(const invalid_c& x)
 : p(x.p), s(strcpy(new char[x.length()], x.s))
{D(cerr<<"i_c::i_c(3)="<<x.s<<endl);assert(x.s); assert(s);}

const invalid_c& invalid_c::operator=(const invalid_c& x)
{
 D(cerr << "i_c::op=" << x.s << endl);
 assert(x.s);
 if(s != x.s)	{
	delete [length()] s;
	s = strcpy(new char[x.length()], x.s);
 	}
 p = x.p;
 assert(s);
 return *this;
}










speechresearch/gpklib/find_eigen.c


#include "gpk_std.h"
#include <stdio.h>
#include <assert.h>
#include <math.h>
#include "f2c.h"
#include "gpklib.h"

extern "C"
int dsyev_(char *jobz, char *uplo, integer *n, doublereal *a,
	 integer *lda, doublereal *w, doublereal *work, integer *lwork, 
	integer *info);

/* Returns eigenvalues, leaves eigenvectors in a. */
/* On return, a*v*a_transpose == the matrix you passed in. */
/* More specifically, input[i][j] = a[i][k]*v[k]*a[j][k]. */
/* That means that the kth eigenvalue of the input is in column k, a[*][k]. */
double *
calc_eigenvectors(double **a, int n)
{
	assert(n >= 1);
	double *aa = double1alloc(n*n);
	assert(aa);
	long lda = n, lwork=30*n, info;
	double *ev = double1alloc(n);
	double *wks = double1alloc(lwork);
	assert(ev && wks);

	int i;
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<n; j++)
			aa[i+j*lda] = a[i][j];
	}

	long nl = n;
	dsyev_("V", "U", &nl, aa,
	 	&lda, ev, wks, &lwork, 
		&info);

	assert(info == 0);
	double1free(wks);

	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<n; j++)
			a[i][j] = aa[i+j*lda];
	}

	double1free(aa);


	return ev;
}


#if 0

main()
{
	{
	C int n = 2;
	double **a = double2alloc(n, n);
	a[0][1] = a[1][0] = 0;
	a[1][1] = a[0][0] = 1;
	double *val = calc_eigenvectors(a, n);
	int i;
	for(i=0; i<n; i++) {
		printf("eigenvalue %d = %g\n", i, val[i]);
		int j;
		for(j=0; j<n; j++)
			printf("%g ", a[i][j]);
		printf("\n");
	}
	double2free(a);
	}
	{
	C int n = 2;
	double **a = double2alloc(n, n);
	a[0][1] = a[1][0] = 0;
	a[1][1] = 0.01;
	a[0][0] = 1;
	double *val = calc_eigenvectors(a, n);
	int i;
	for(i=0; i<n; i++) {
		printf("eigenvalue %d = %g\n", i, val[i]);
		int j;
		for(j=0; j<n; j++)
			printf("%g ", a[i][j]);
		printf("\n");
	}
	double2free(a);
	}
	{
	C int n = 10;
	double **a = double2alloc(n, n);
	double **a0 = double2alloc(n, n);
	int i;
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<i; j++) {
			a[i][j] = cos(i+cos(j))*(sin(i+1.445*j)+1+sin(0.1*i));
			a[j][i] = a[i][j];
			a0[i][j] = a[i][j];
			a0[j][i] = a[i][j];
		}
	}
	double *val = calc_eigenvectors(a, n);
	double **tmp = double2alloc(n, n);
	double **t = double2alloc(n, n);
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<n; j++) {
			tmp[i][j] = a[i][j]*val[j];
			t[i][j] = 0;
		}
	}
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<n; j++) {
			int k;
			for(k=0; k<n; k++)
				t[i][k] += tmp[i][j]*a[k][j];
		}
	}
	double err = 0;
	for(i=0; i<n; i++) {
		int j;
		for(j=0; j<n; j++) {
			err += fabs(t[i][j] - a0[i][j]);
		}
	}
	printf("err=%g\n", err);
	double2free(t);
	double2free(tmp);
	double2free(a);
	double2free(a0);
	}
}

#endif










speechresearch/gpklib/gpkieee754_Linux.c


/*
Copyright 2002-2008 Greg Kochanski. 
This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public License
along with this program.  If not, see <http://www.gnu.org/licenses/>.

This program may be downloaded from http://www.sourceforge.org from the "speechresearch" project.
*/

/* #define _GNU_SOURCE */
#include <math.h>

/* #undef isnormal */

#include "gpkieee754_Linux.h"



double quiet_nan(long z)
{
	return NAN;
}


float quiet_nanf(long z)
{
	return NAN;
}



double infinity()
{
	return INFINITY;
}



float infinityf()
{
	return INFINITY;
}


/*
int isnormal(double x)
{
	return (fpclassify (x) == FP_NORMAL);
}
*/


#if 0
int finite(double x)
{
	return __finite(x);
}
#endif


#if 0
int finitef(float x)
{
	return __finitef(x);
}

int isnanf(float x)
{
	return __isnanf(x);
}

int isnan(double x)
{
	return __isnan(x);
}
#endif










speechresearch/gpklib/gpkieee754_Linux.h


double quiet_nan(long z);
float quiet_nanf(long z);
double infinity();
float infinityf();

#if 0
int isnormal(double);
#endif

#if 0
int finite(double);
#endif

#if 0
int finitef(double);
#endif

#if 0
int isnan(double);
#endif

#if 0
int isnanf(double);
#endif










speechresearch/gmisclib/tests/mcmc_multD_log.py


#!/usr/bin/python

"""Look at the output of mcmc_big.py and compare the random factors for accepted and rejected steps.
"""

import math
import pylab
from gmisclib import avio

def read(fn):
	A = []
	R = []
	for l in open(fn, 'r'):
		if not l.startswith("#INFO:"):
			continue
		if ' StepMultiD: ' not in l:
			continue
		a = l.split()
		if len(a) < 6:
			continue
		if a[3] not in ['Accepted', 'Rejected']:
			continue
		if ';' not in l:
			continue
		d = avio.parse(l[l.index(';')+1:])
		p = (math.log(float(d['FORCE_SIMILAR'])),
			math.log(float(d['lmbda'])), math.log(float(d['rscale'])))
		if a[3] == 'Accepted':
			A.append(p)
		else:
			R.append(p)
	lbls = ['FORCE_SIMILAR', 'lmbda', 'rscale']
	return (A, R, lbls)


def plot(A, R, lbls):
	for (s, i, j) in [(231, 0, 1), (232, 0, 2), (233, 1, 2)]:
		pylab.subplot(s)
		xa, ya, xr, yr = [], [], [], []
		for a in A:
			xa.append(a[i])
			ya.append(a[j])
		for r in R:
			xr.append(r[i])
			yr.append(r[j])
		pylab.plot(xa, ya, 'go')
		pylab.plot(xr, yr, 'rv')
		pylab.xlabel(lbls[i])
		pylab.ylabel(lbls[j])
	for i in range(3):
		pylab.subplot(234+i)
		pylab.hist([q[i] for q in A], bins=20, color='g')
		pylab.hist([q[i] for q in R], bins=20, color='r')
		pylab.xlabel(lbls[i])
	pylab.show()


if __name__ == '__main__':
	import sys
	A, R, lbls = read(sys.argv[1])
	plot(A, R, lbls)
	for p in A:
		print 'Accepted', ' '.join([str(q) for q in p])
	for p in R:
		print 'Rejected', ' '.join([str(q) for q in p])











speechresearch/gmisclib/mcmc_pypar.py


"""This is a helper module to make use of mcmc.py and mcmc_big.py.
It allows you to conveniently run a Monte-Carlo simulation of any
kind until it converges (L{stepper.run_to_bottom}) or until it
has explored a large chunk of parameter space (L{stepper.run_to_ergodic}).

It also helps you with logging the process.
"""

import sys
import pypar as mpi		# This uses pypar
import operator
import random
from gmisclib import die
from gmisclib import Num
from gmisclib import mcmc
from gmisclib import mcmc_helper as MCH
# MCH.Debug = True
from gmisclib.mcmc_helper import TooManyLoops, warnevery, test, logger_template


class _counter(object):
	def __init__(self):
		self.count = 0

	def update(self, accepted):
		self.count += accepted

	def get(self):
		return self.count


def Reduce(x, root):
	REDUCE = 2287
	REDUCE2 = 228
	q = mpi.broadcast(444, 0)
	assert q == 444
	mpi.send(x, root, tag=REDUCE)
	s = -1
	if mpi.rank() == 0:
		for i in range(mpi.size()):
			s += mpi.receive(i, tag=REDUCE)
	return mpi.broadcast(s, root)



class _accum_erg(object):
	def __init__(self):
		self.erg = 0.0
		self.last_resetid = -1

	def update(self, x):
		"""Increment an accumulator, but reset it to
		zero if the underlying stepper has called reset().
		The increment is by the ergodicity estimate, so
		C{self.erg} should approximate how many times the
		MCMC process had wandered across the probability
		distribution.
		"""
		tmp = x.reset_id()
		if tmp != self.last_resetid:
			self.erg = 0.0
			self.last_resetid = tmp
		else:
			self.erg += x.ergodic()


	def get(self):
		return self.erg


class stepper(MCH.stepper):
	def __init__(self, x, maxloops=-1, logger=None):
		die.info('# mpi stepper rank=%d size=%d' % (mpi.rank(), mpi.size()))
		assert maxloops == -1
		self.maxloops = -1
		MCH.stepper.__init__(self, x, maxloops, logger)


	def reset_loops(self, maxloops=-1):
		assert maxloops == -1
		self.maxloops = -1


	def communicate_hook(self):
		self.note('chook iter=%d' % self.iter)
		if mpi.size() > 1:
			self.note('chook active iter=%d' % self.iter)
			c = self.x.current()
			v = c.vec()
			lp = c.logp()
			if mpi.rank()%2 == 0:
				mpi.send((v, lp), (mpi.rank()+1)%mpi.size(), tag=self.MPIID)
			nv, nlp = mpi.receive(-1, tag=self.MPIID)
			if mpi.rank()%2 == 1:
				mpi.send((v, lp), (mpi.rank()+1)%mpi.size(), tag=self.MPIID)

			if nlp > lp - self.x.T*random.expovariate(1.0):
				self.x._set_current(c.new(nv-v, logp=nlp))
				self.note('communicate succeeded')
			else:
				self.note('communicate not accepted')
			sys.stdout.flush()


	MPIID = 1241

	# def _not_enough_changes(self, n, ncw):
		# mytmp = n < ncw
		# self.note('_nyc pre')
		# ntrue = mpi.allreduce(int(mytmp), mpi.SUM)
		# self.note('_nyc post')
		# return ntrue*3 >= mpi.size()


	def _not_yet_ergodic(self, nc, ncw):
		mytmp = nc.get() < ncw
		self.note('_nye pre')
		ntrue = Reduce(int(mytmp), 0)
		self.note('_nye post')
		return ntrue*2 >= mpi.size()


	def _not_at_bottom(self, xchanged, nchg, es, dotchanged, ndot, update_T):
		mytmp = (Num.sometrue(Num.less(xchanged,nchg))
					or es<1.0 or dotchanged<ndot
					or (update_T and self.x.T>1.5)
				)
		self.note('_nab pre')
		ntrue = Reduce(int(mytmp), 0)
		self.note('_nab post')
		return ntrue*4 >= mpi.size()


	def join(self, id):
		self.note('pre join %s' % id)
		rootid = mpi.broadcast(id, 0)
		assert rootid == id
		self.note('post join %s' % id)

	def note(self, s):
		if MCH.Debug:
			print s, "rank=", mpi.rank()
			sys.stdout.flush()


def precompute_logp(lop):
	"""Does a parallel evaluation of logp for all items in lop.
	"""
	nper = len(lop)//mpi.size()
	r = mpi.rank()
	mychunk = lop[r*nper:(r+1)*nper]
	for p in mychunk:
		q = p.logp()
		print 'logp=', q, 'for rank', r
	for r in range(mpi.size()):
		nc = mpi.broadcast(mychunk, r)
		lop[r*nper:(r+1)*nper] = nc
	mpi.broadcast(0, 0)


def is_root():
	return mpi.rank() == 0

def size():
	return mpi.size()


def test_opt():
	def test_logp(x, c):
		# print '#', x[0], x[1]
		return -(x[0]-x[1]**2)**2 + 0.001*x[1]**2
	x = mcmc.bootstepper(test_logp, Num.array([0.0,2.0]),
				Num.array([[1.0,0],[0,2.0]]))
	print 'rank=', mpi.rank()
	thr = stepper(x)
	# nsteps = thr.run_to_bottom(x)
	# print '#nsteps', nsteps
	# assert nsteps < 100
	for i in range(2):
		print 'RTC'
		thr.run_to_change(2)
		print 'RTE'
		thr.run_to_ergodic(1.0)
		print 'DONE'
	thr.close()


if __name__ == '__main__':
	test_opt()










speechresearch/gmisclib/xwaves_lab.py


"""Reads label files produced by ESPS xwaves.
Writes labels files that ESPS xwaves can read.
"""

import os
import sys
from gmisclib import die
from gmisclib.xwaves_errs import *


def read(filename, loose=0):
	"""read in .lab files produced by ESPS xlabel. returns (header, data).
	Data = [(time, label), ...].
	Note that leading or trailing spaces in the label are removed.
	"""
	HUGE = 1e30
	hdr = {}
	if filename == '-':
		fd = sys.stdin
	else:
		try:
			fd = open(filename, "r")
		except IOError, x:
			raise NoSuchFileError, x
	n = 0
	comments = []
	while True:
		l = fd.readline()
		n += 1
		if not l:
			raise BadFileFormatError, '%s:%d' % (filename, n)
		if l.startswith('#'):
			break
		if l.startswith('comment'):
			comments.append(l[len('comment'):].strip())
			continue
		try:
			a, v = l.split(None, 1)
		except ValueError:
			if loose:
				hdr[l.strip()] = ''
				loose -= 1
			else:
				die.warn( ("Line %d:" % n) + l.strip())
				raise BadFileFormatError, '%s:%d' % (filename, n)
		else:
			hdr[a.strip()] = v.strip()

	t_last = -HUGE
	d = []
	while True:
		l = fd.readline()
		if not l:
			break
		n += 1

		l = l.lstrip().rstrip('\r\n')
		if not l:
			continue	# Skip blank lines

		lsplit = l.split(None, 2)

		if len(lsplit)==2 and (l.endswith(' ') or l.endswith('\t')):
			t, junk = lsplit
			label = ''
		elif len(lsplit)==2 and loose > 0:
			loose -= 1
			t,junk = lsplit
			label = ''
			comments.append('Two columns: assuming third is empty: line %d: %s' % (n, l))
		elif len(lsplit) == 2:
			raise BadFileFormatError, 'Two columns: should be three: %s:%d' % (filename, n)
		else:
			t, junk, label = lsplit

		t = float(t)
		if t >= t_last:
			d.append((t, label))
		elif loose > 0:
			d.append((t, label))
			loose -= 1
		else:
			raise DataOutOfOrderError, '%s:%d' % (filename, n)
		t_last = t

	fd.flush()
	# os.fsync(fd.fileno())	# Commit to disk.
	fd = None	# This will close most files, except for sys.stdin
			# which has probably some other reference keeping
			# it open.

	hdr['_COMMENT'] = '\n'.join(comments)
	hdr['_NAME'] = filename
	hdr['_FILETYPE'] = 'xlabel'
	hdr['NAXIS'] = 2
	hdr['NAXIS2'] = len(d)
	hdr['NAXIS1'] = 2
	hdr['TTYPE1'] = 'time'
	hdr['TUNIT1'] = 's'
	hdr['TTYPE2'] = 'label'

	return (hdr, d)


def start_stop(d, dropfirst=False):
	"""Converts data in (end_time, label) format to (t_start, t_stop, label)"""
	o = []
	last = None
	for (time, label) in d:
		o.append( (last, time, label) )
		last = time
	if dropfirst and len(o)>0:
		o.pop(0)
	return o


def end_marks(d, beglabel, delta=0.001, interlabel=None):
	"""Converts data in a (start, stop, label) format to (end_time, label).
	It introduces extra labels if neccessary.
	A beginning label is required, to mark the start of the first segment."""
	if len(d) == 0:
		return []
	if interlabel is None:
		interlabel = beglabel
	start, stop, label = d[0]
	o = [ (start, beglabel), (stop, label) ]
	laststop = stop
	for (start, stop, label) in d[1:]:
		if start > laststop + delta:
			o.append( (start, interlabel) )
		o.append( (stop, label) )
		laststop = stop
	return o


def write(fd, header, data):
	"""Expects data in [(t, label), ...] form.
	"""
	h = {'font': '-misc-*-bold-*-*-*-15-*-*-*-*-*-*-*',
		'separator': ';',
		'nfields': ';'
		}
	h.update(header)
	d = list(data)
	d.sort()

	alist = h.items()
	alist.sort()
	for (a, v) in alist:
		if v != '':
			for tmp in str(v).split('\n'):
				fd.write('%s %s\n' % (a, tmp))
	fd.write('#\n')
	fd.flush()
	for (t, mark) in data:
		fd.write('%12.5f    -1  %s\n' % (t, str(mark).strip()))
	fd.flush()


if __name__ == '__main__':
	hdr, data = read(sys.argv[1])
	for (t, l) in data:
		print t, l










speechresearch/gmisclib/gpkmisc.py


from __future__ import with_statement
import os
import sys
import math
import time
import stat
import errno

import die

try:
	from Numeric_gpk import N_maximum, N_minimum, N_median, N_mean_ad,	\
			variance, stdev,	\
			set_diag,	\
			make_diag, limit, vec_variance, qform,	\
			KolmogorovSmirnov, interp, interpN
except ImportError, _x:
	if str(_x).startswith('cannot import name'):
		raise
	pass


def median(x):
	"""
	@raise ValueError: if the input list is zero length.
	"""
	xx = sorted(x)
	n = len(xx)
	if not (n > 0):
		raise ValueError, "No data to median."
	return 0.5*(xx[n//2] + xx[(n-1)//2])


def median_across(xl):
	"""
	@note: There is a version of this in Numeric_gpk that is more efficient when the input
		is a list of numpy.ndarray vectors.
	@raise ValueError: If the input vectors are different lengths.
	@raise ValueError: see L{median}.
	"""
	rv = []
	tl = None
	for (i, tup) in enumerate(zip(*xl)):
		if tl is None:
			tl = len(tup)
		elif tl != len(tup):
			raise ValueError, "Vector %d has a different length(%d) from the rest(%d)" % (i, len(tup), tl)
		rv.append(median(tup))
	return rv


def avg(x):
	s = 0.0
	n = 0
	for t in x:
		s += t
		n += 1
	return s/float(n)


def median_ad(x):
	"""Median absolute deviation"""
	medn = median(x)
	return median( [ abs(t-medn) for t in x ] )
mad = median_ad


def mean(x):
	sum = 0.0
	n = 0
	for t in x:
		sum += t
		n += 1
	return float(sum)/n


def mean_stdev(x):
	"""
	@param x: A list of data to average.
	@type x: list(float), typically.
	@return: the mean and standard deviation of the input list.
		If there is only one datum, the standard deviation is
		reported as None.
	@rtype: (float, float) or (float, None)
	@raise ValueError: If there is no data.
	"""
	sum = 0.0
	n = len(x)
	if not ( n>1 ):
		raise ValueError, "Not enough data: n=0"
	for t in x:
		sum += t
	mean = float(sum)/n
	ss = 0.0
	for t in x:
		tmp = t - mean
		ss += tmp*tmp
	return (mean, math.sqrt(ss/(n-1)) if n>1 else None)



def mean_ad(x):
	medn = median(x)
	sum = 0.0
	for t in x:
		sum += abs(t-medn)
	return (medn, sum/float(len(x)))


def geo_mean(*d):
	"""
	@raise ValueError: if any argument is negative.
	@return: Geometric mean of its arguments.
	@rtype: float
	"""
	s = 0.0
	for t in d:
		if t == 0.0:
			return 0.0
		elif t > 0.0:
			s += math.log(t)
		else:
			raise ValueError, "Negative/NaN argument to geo_mean: %s" % str(t)
	return math.exp(s/len(d))



def entropy(x):
	"""Compute the entropy of a list of probabilities."""
	e = 0.0
	ps = 0.0
	for p in x:
		assert p <= 1.0
		if p > 0.0:
			e -= p*math.log(p)
		ps += p
	assert 0.999 < ps < 1.001, "Probabilities must sum to one."
	return e


def resample(d):
	"""Bootstrap resampling.  Call this many times: each one
	returns a random resampling.
	"""
	import random
	o = []
	for i in range(len(d)):
		o.append( random.choice(d) )
	return o


def jackknife(d):
	"""Jackknife resampling.  Call this once.
	It returns a list of deleted lists."""
	for drop in range(len(d)):
		yield [ di for (i, di) in enumerate(d) if i!=drop ]






def Student_t_dens(x, n):
	"""From p.337 Statistical Theory by Bernard Lindgren."""

	from transcendental import gamma
	# http://bonsai.ims.u-tokyo.ac.jp/~mdehoon/software/python/statistics.html	
	p = gamma((n+1)/2.0) * (1+x*x/n)**(-(n+1)/2.0) / (
			math.sqrt(n*math.pi)*gamma(n/2.0)
			)
	return p


def log_Student_t_dens(x, n):
	"""From p.337 Statistical Theory by Bernard Lindgren."""
	assert n > 0
	from gmisclib import stats
	# http://bonsai.ims.u-tokyo.ac.jp/~mdehoon/software/python/statistics.html	
	# p = gamma((n+1)/2.0) * (1+x*x/n)**(-(n+1)/2.0) / (
			# math.sqrt(n*math.pi)*gamma(n/2.0)
			# )
	lp = math.log(1+x*x/n)*(-(n+1)/2.0)
	lp += stats.gammaln((n+1)/2.0) - stats.gammaln(n/2.0)
	lp -= 0.5*math.log(n*math.pi)
	return lp




_fcache = {}
def log_factorial(n):
	assert n >= 0
	try:
		lf = _fcache[n]
	except KeyError:
		lf = 0.0
		for i in range(2,n):
			lf += math.log(i)
		_fcache[n] = lf
	return lf


def log_Combinations(n, m):
	assert n >= m
	assert m >= 0
	return log_factorial(n) - log_factorial(m) - log_factorial(n-m)

def ComplexMedian(P):
	"""P is a list of complex numbers.
	This algorithm works by repeatedly stripping off the convex
	hull of the points.
	"""
	import convex_hull2d
	import cmath
	import dictops
	HUGE = 1e30
	EPS = 1e-7
	Q = dictops.dict_of_accums()
	for p in P:
		Q.add(p, 1.0)

	while len(Q) > 3:
		# print 'Q=', Q
		edge = convex_hull2d.convexHull(Q.keys())
		# print 'edge=', edge
		ee = (edge[-1],) + edge + (edge[0],)
		wt = {}
		for i in range(1,len(edge)+1):
			em = ee[i] - ee[i-1]
			ep = ee[i+1] - ee[i]
			# angle = cmath.log(em).imag - cmath.log(ep).imag
			if min(abs(ep), abs(em)) < EPS*max(abs(em), abs(ep)):
				angle = math.pi/2.0	#Kluge, mild.   Roundoff errors.
			else:
				angle = cmath.log(em/ep).imag
			# KLUGE AND ROUNDOFF WARNING!
			if angle <= 0.0 and angle > -0.5:
				angle = EPS	#KLUGE!  Awful!
			if angle < 0.0:
				angle += 2*math.pi
			if angle >= math.pi and angle<math.pi+0.5:
				angle = math.pi-EPS	# KLUGE!  Awful!
			# print 'angle=', angle, ee[i-1], ee[i], ee[i+1], 'pi=', math.pi
			assert angle>=0 and angle<=math.pi, "angle=%g" % angle
			wt[ee[i]] = angle
		fmin = HUGE
		for p in edge:
			f = Q[p]/wt[p]
			if f < fmin:
				fmin = f
		# print 'fmin=', fmin
		assert fmin > 0.0
		sum = complex()
		swt = 0.0
		for p in edge:
			fwp = fmin * wt[p]
			# print 'Subtracting wt of ', fwp, 'from Q[', p, ']=', Q[p]
			swt  += fwp
			sum += p * fwp
			if Q[p] > fwp+EPS:
				Q[p] -= fwp
				# print '\tQ[', p, ']=', Q[p]
			else:	# Q[p]<=fwp
				assert abs(Q[p]-fwp) < EPS
				# print 'Deleting Q[', p, ']=', Q[p]
				del Q[p]
		if len(Q) == 0:
			return sum/swt
	# print 'Qfinal=', Q
	sum = complex()
	w = 0.0
	for (p,n) in Q.items():
		sum += p*n
		w += n
	return sum/w



def testCM():
	def eq(a, b):
		tmp = abs(a-b)/(abs(a)+abs(b)) < 1e-6
		if not tmp:
			print 'eq fails: %s vs %s' % (str(a), str(b))
		return tmp
	print 'CM'
	assert eq(ComplexMedian([complex(1,0), complex(2,0), complex(3,0)]), 2)
	assert eq(ComplexMedian([complex(1), complex(2), complex(3), complex(4)]), 2.5)
	assert eq(ComplexMedian([complex(1), complex(2), complex(3), complex(4), complex(5)]), 3)
	assert eq(ComplexMedian([complex(1), complex(2), complex(3), complex(4), complex(4)]), 3)
	assert eq(ComplexMedian([complex(1,1), complex(2,2), complex(3,3), complex(4,4)]),
			complex(2.5,2.5))
	assert eq(ComplexMedian([complex(0,0), complex(1,0), complex(0,1), complex(1,1)]),
			complex(0.5,0.5))
	assert eq( ComplexMedian([complex(0,0), complex(1,0), complex(0,1),
				complex(1,1), complex(1,1)]),
			complex(1,1))
	assert eq( ComplexMedian([complex(0,0), complex(1,0), complex(0,1),
				complex(1,1), complex(0.6,0.6)]),
			complex(0.6,0.6))
	assert eq(ComplexMedian([complex(0,0), complex(1,0), complex(0,1), complex(1,1),
				complex(0,0), complex(2,0), complex(0,2), complex(2,2)]),
			complex(0.5,0.5))
	assert eq(ComplexMedian([complex(0,0), complex(1,0), complex(0,1)]),
			complex(1./3., 1./3.))
	assert eq(ComplexMedian([complex(0,0), complex(1,0), complex(0,1),
				complex(0,0), complex(2,0), complex(0,2)]),
			complex(0.3, 0.3))
	import cmath
	for N in [3, 4, 5, 6, 7, 8, 13, 40, 100, 2351]:
		print 'N=', N
		assert eq(ComplexMedian( [ 1+cmath.exp(2*cmath.pi*1j*float(q)/N)
						for q in range(N) ]),
				complex(1.0, 0.0)
				)





import Queue
import threading
class threaded_readable_file(object):
	QSIZE = 100
	_string = type('')

	def __init__(self, fd):
		self.q = Queue.Queue(self.QSIZE)

		def rhelper(fd, q):
			try:
				for l in fd:
					q.put(l)
				q.put(None)
				# while True:
					# l = fd.readline()
					# if l == '':
						# q.put(None)
						# break
					# else:
						# q.put(l)
						
			except (Exception, KeyboardInterrupt):
				q.put( sys.exc_info() )
	
		self.rh = threading.Thread(target=rhelper, args=(fd, self.q))
		self.rh.start()


	def readline(self):
		if self.q is None:
			return ''
		x = self.q.get()
		if type(x) != self._string:
			self.rh.join()
			self.q = None
			if x is not None:
				raise x[0], x[1], x[2]
			return ''
		return x


	def readlines(self):
		o = []
		while self.q is not None:
			x = self.q.get()
			if type(x) != self._string:
				self.rh.join()
				self.q = None
				if x is not None:
					raise x[0], x[1], x[2]
				break
			o.append( x )
		return o


	def read_iter(self):
		while self.q is not None:
			x = self.q.get()
			if type(x) != self._string:
				self.rh.join()
				self.q = None
				if x is not None:
					raise x[0], x[1], x[2]
				break
			yield x

	__iter__ = read_iter


def thr_iter_read(fd):
	"""Read the contents of a file as an iterator.
	The read is two-threaded, so that one thread can be
	waiting on disk I/O while the other thread is
	processing the results.
	"""
	x = threaded_readable_file(fd)
	return x.read_iter()



def makedirs(fname, mode=0775):
	"""This makes the specified directory, including all
	necessary directories above it.    It is like os.makedirs(),
	except that if the directory already exists
	it does not raise an exception.
	@param fname:Name of the directory to create.
	@param mode: Linux file permissions for any directories it needs to create.
	@type fname: L{str}
	@type mode: L{int}
	@note: If the directory already exists, it does not force it to
		have the specified C{mode}.
	@raise OSError: If it cannot create a part of the directory chain.
	"""

	c = fname.split('/')
	for i in range(1+(c[0]==''), len(c)+1):
		p = '/'.join(c[:i])
		try:
			os.mkdir(p, mode)
		except OSError, e:
			if e.errno != errno.EEXIST:
				raise



def shuffle_Nrep(y, n=1, compare=None):
	"""Shuffle a list, y,
	so that no item occurs more than n times in a row.
	Equality is determined by the comparison function compare returning zero.
	"""
	import random
	assert n>0, "Silly!"
	x = list(y)
	random.shuffle(x)
	m = len(x)
	if compare is None:
		compare = lambda a, b: a==b

	passes = 0
	restart = 0
	while passes<1000:
		prb = None
		pstart = 0
		reps = 0
		# This look searches for repetitions of a line
		# in the shuffled output:
		for i in range(max(1, restart), m):
			if compare(x[i-1], x[i]):
				reps += 1
				pstart = i - 1
			else:
				pstart = None
				reps = 0
			if reps >= n:
				# Too many repetitions.
				prb = i
				break
		if prb is None:
			# If we passed the test and there aren't too many repetitions.
			y[:] = x
			return y

		k = prb+1
		# Our problem is a block of identical lines.   We need to
		# find some lines that are not identical, first.
		found = False
		while k < m:
			if not compare(x[pstart], x[k]):
				found = True
				break
			k += 1
		if not found:
			# Whoops!   The remainder of the file is stuffed with
			# identical lines.    We need to bring in some lines from
			# the beginning.
			tmp = x.pop(0)
			x.append(tmp)
			restart = 0
			continue
		# Not that we have a block containing at least some non-identical lines,
		# we shuffle that block.
		a = pstart
		b = k + 1
		# print 'a,b=', a, b
		tmp = x[a:b]
		random.shuffle(tmp)
		# print 'tmp=', x[a:b], '->', tmp
		x[a:b] = tmp
		restart = a
		passes += 1
		# Go back to the beginning to check for repetitions.
	raise RuntimeError, 'Too many passes: cannot avoid repetitions'


def testSNR():
	import random
	for i in range(20):
		x = [ i//10 for i in range(20) ]
		shuffle_Nrep(x, 1)
		for i in range(len(x)-1):
			assert x[i] != x[i+1], 'Whoops: i=%d, %d %d' % (i, x[i], x[i+1])
		x = [ i//3 for i in range(10000) ]
		random.shuffle(x)
		shuffle_Nrep(x, 1)
		for i in range(len(x)-1):
			assert x[i] != x[i+1], 'Whoops: i=%d, %d %d' % (i, x[i], x[i+1])



class dir_lock(object):
	def __init__(self, lockname):
		self.maxtries = 10
		self.name = lockname
		self.pid = os.getpid()
		self.sleep = 2.0
	
	def __enter__(self):
		locktries = 0
		d = os.path.dirname(self.name)
		if not d:
			d = '.'
		assert os.path.isdir(d), "%s is not a directory" % d
		assert os.access(d, os.W_OK|os.X_OK), "%s is not writeable" % d
		errs = set()
		while locktries < self.maxtries:
			try:
				os.mkdir(self.name)
			except OSError, x:
				errs.add(str(x))
				locktries += 1
				time.sleep(self.sleep * (((self.pid+97*locktries)%197) / 197.0)**2)
			else:
				d = None
				break
		if d is not None:
			die.warn("Could not acquire lock %s in %d tries (%s): continuing anyway." % (self.name, self.maxtries, ','.join(sorted(errs))))
			self.name = None
		return self

	def __exit__(self, exc_type, exc_value, traceback):
		if self.name:
			os.rmdir(self.name)



def open_nowipe(nm1, nm2, mode="w"):
	"""Open a file (typically for writing) but make sure that the
	file doesn't already exist.   The name is constructed from
	nm1, a sequence number, and nm2.   The sequence number gets incremented
	until a name is found that doesn't exist.
	This works by creating a directory as a lock file; it should be safe across
	NFS.
	@note: The directory containing C{nm1} must exist and be writeable.
	@param nm1: the part of the name to the left of the sequence number
	@param nm2: the part of the name to the right of the sequence number
		Typically, nm2 is a suffix like ".wav".  This may not contain a slash.
	@param mode: The way to open the file -- passed to open().
	@type nm1: str
	@type nm2: str
	@type mode: str
	@rtype C{file}
	@return: The opened L{file} object.  (Its name can be gotten from the C{name} attribute.)
	"""
	dname = os.path.dirname(nm1)
	lockf = os.path.join(dname, ".gmisclib.gpkmisc.nowipe_lock")
	with dir_lock(lockf):
        	i = 0
        	try:
                	while True:
                        	nm = '%s%d%s' % (nm1, i, nm2)
                        	open(nm, 'r')
                        	i += 1
        	except IOError:
                	pass
        	return open(nm, mode)


def dropfront(prefix, s):
	"""Drops the prefix from the string and raises an exception
	if it is not there to be dropped.
	"""
	if not s.startswith(prefix):
		raise ValueError, "String '%s' must start with '%s'" % (s[:20], prefix)
	return s[len(prefix):]


def open_compressed(fn):
	import g_pipe

	if fn.endswith('.bz2'):
		ci, co = g_pipe.popen2("bzcat", ['bzcat', fn])
		ci.close()
		return co
	elif fn.endswith('.gz'):
		ci, co = g_pipe.popen2("zcat", ['zcat', fn])
		ci.close()
		return co
	return open(fn, 'r')


def gammaln(x):
	raise RuntimeError, "Please import gammaln from gmisclib.stats"

_a_factor_cache = {1:1, 2:2, 3:3}	# THIS CACHE SHOULD BE LOCKED
def a_factor(n):	# Don't mess with private_start.
	"""Finds the smallest prime factor of a number."""

	try:
		return _a_factor_cache[n]
	except KeyError:
		pass
	for p in primes():
		if p*p > n:
			f = n
			break
		if n%p == 0:
			f = p
			break
	_a_factor_cache[n] = f
	return f


_primes = [2, 3]	# 2, 3 *must* be there.	# THIS CACHE SHOULD BE LOCKED
def primes():
	"""This is a generator that produces an infinite list of primes.
	"""
	for p in _primes:
		yield p
	i = _primes[-1] + 2
	while True:
		for p in primes():
			if p*p > i:
				if p > _primes[-1]:	# multithreading...
					_primes.append(i)
				yield i
			if i%p == 0:
				i += 2
				break


_factor_cache = {}	# THIS CACHE SHOULD BE LOCKED
def factor(n):	# Don't mess with private_start.
	"""Factor a number into a list of prime factors,
	in increasing order.
	@param n: input number
	@type n: int
	@return: prime factors
	@rtype: list
	"""

	try:
		return _factor_cache[n]
	except KeyError:
		pass
	f = a_factor(n)
	if f == n:
		tmp = [n]
	else:
		tmp = [f] + factor(n//f)
	_factor_cache[n] = tmp[:]
	return tmp


def test_primes():
	assert factor(11) == [11]
	assert factor(16) == [2, 2, 2, 2]
	assert factor(100) == [2, 2, 5, 5]
	assert factor(2) == [2]
	assert factor(97) == [97]
	assert factor(55) == [5, 11]
	assert gcd(5,3)==1
	assert gcd(14, 21)==7
	assert gcd(100, 70)==10

def gcd(a, b):
	"""Greatest common factor/denominator.
	@type a: int
	@type b: int
	@rtype: int
	@return: the greatest common factor of a and b.
	"""
	assert a >= 0 and b >= 0
	while b != 0:
		tmp = b
		b = a % b
		a = tmp
	return a



def find_in_PATH(progname):
	"""Search PATH to find where a program resides.
	@param progname: the program to look for.
	@type progname: str
	@return: the full path name.
	@rtype: str
	"""
	for p in os.environ['PATH'].split(':'):
		tmp = os.path.join(p, progname)
		if os.access(tmp, os.R_OK|os.X_OK):
			return tmp
	return None



def get_mtime(fn):
	"""Paired with L{need_to_recompute}().   These implement something like make,
	where we figure out if we need to compute things based on the age of files.
	This is used to get the age of the pre-requisites.
	@param fn: a filename or a file
	@type fn: str or file
	@return: None (if the file doesn't exist) or its modification time.
	@rtype: None or float
	"""
	try:
		if isinstance(fn, file):
			s = os.fstat(fn.fileno())
		else:
			s = os.stat(fn)
	except OSError:
		return None
	return s[stat.ST_MTIME]


class PrereqError(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)
	
	def repl(self, x):
		self.args = self.args[:-1] + (x,)


def prereq_mtime(*tlist):
	if None in tlist:
		raise PrereqError("Prerequisite has not been computed yet" , tlist.index(None))
	return max(tlist)


def need_to_recompute(fn, lazytime, size=-1):
	"""Paired with L{get_mtime}().   These implement something like make,
	where we figure out if we need to compute things.
	@param fn: a filename or a file
	@type fn: C{str} or C{file}
	@param lazytime: a time (as obtained from ST_MTIME in os.stat()).
		If the file modification time of C{fn} is older than
		C{lazytime}, recompute.
	@type lazytime: C{None} or C{float}
	@param size: recompute the file if it is smaller than C{size}.
		Normally, this is used to recompute on empty output
		files by setting C{size=0}.
	@type size: int
	@return: True if fn needs to be recomputed or if it doesn not exist.
	@rtype: bool
	"""
	if lazytime is None and size<0:
		return True
	try:
		if isinstance(fn, file):
			s = os.fstat(fn.fileno())
		else:
			s = os.stat(fn)
	except OSError:
		return True
	if size and s[stat.ST_SIZE] <= size:
		return True
	return s[stat.ST_MTIME] <= lazytime


def truncate(s, maxlen):
	assert maxlen > 3
	if len(s) < maxlen:
		return s
	return s[:maxlen-3] + '...'



#The algorithm comes from Handbook of Mathematical Functions, formula 7.1.26.
# Thanks to John D. Cook.
# http://stackoverflow.com/questions/457408/is-there-an-easily-available-implementation-of-erf-for-python
def erf(x):
	"""erf(x)=(2/sqrt(pi))*integral{0 to x of exp(-t**2) dt}"""
	# save the sign of x
	sign = 1
	if x < 0: 
		sign = -1
		x = -x
	
	# constants
	a1 =  0.254829592
	a2 = -0.284496736
	a3 =  1.421413741
	a4 = -1.453152027
	a5 =  1.061405429
	p  =  0.3275911

	# A&S formula 7.1.26
	t = 1.0/(1.0 + p*x)
	y = 1.0 - (((((a5*t + a4)*t) + a3)*t + a2)*t + a1)*t*math.exp(-x*x)
	return sign*y # erf(-x) = -erf(x)



def asinh(x):
	"""Inverse hyperbolic sine."""
	if x > 0:
		sign = 1
	elif x == 0:
		sign = 0
	else:
		sign = -1
	return sign*math.log(sign*x + math.sqrt(x*x + 1))


def chooseP(x, p):
	"""Sample from a list with specified probabilities.
	@param x: a list of things from which to sample
	@type x: list(something)
	@param p: a list of probabilities for sampling the corresponding
		item of C{x}.
	@type p: C{list(float)}
	@return: a sample from C{x}
	@rtype: whatever is inside C{x}
	@raise AssertionError: Will (sometimes) detect negative probabilities,
		or probabilities that sum to something other than one.
	"""
	import random
	ps = 0.0
	r = random.random()
	for (xx, pp) in zip(x, p):
		ps += pp
		assert 0<=pp<=1.0 and ps<=1.0, "Bad probabilities"
		if pp > r:
			return xx
		else:
			r -= pp
	raise AssertionError, "Probabilities sum to %g, not 1.0" % ps


def misc_mode(lx):
	"""@return: The most common object from a list of arbitrary objects.
	@param lx: a sequence of hashable objects.
	"""
	from gmisclib import dictops
	c = dictops.dict_of_accums()
	for x in lx:
		c.add(x, 1)
	vmax = 0
	kmax = None
	for (k, v) in c.items():
		if v > vmax:
			kmax = k
			vmax = v
	if not (vmax > 0):
		raise ValueError, "Empty list"
	return kmax


def distrib(key):
	"""
	@return: The release name of the linux distribution that you're running.
	@rtype: str
	"""
	fname = '/etc/lsb-release'
	for l in open(fname, 'r'):
		l = l.strip()
		x = l.split('=')
		if len(x) == 2 and x[0]=='DISTRIB_%s' % key:
			return x[1].strip()
	raise KeyError, "Cannot find DISTRIB_%s in %s" % (key, fname)



if __name__ == '__main__':
	testCM()
	testSNR()
	test_primes()










speechresearch/gmisclib/ortho_poly.py


import math
import numpy
from gmisclib import die


"""Implements a set of orthonormal polynomials, based on a recurrence relation
on the order of the polynomial.    Each particular type of polynomial just
needs to specify that recurrence relation.
"""


def _orthogonalize(x, others, wt):
	"""Makes x orthonormal to all others.
	Others are assumed to be orthonormal to eachother."""
	against = others[:]
	against.reverse()
	ipass = 0
	x = numpy.array(x, numpy.float, copy=True)
	n = x.shape[0]
	while ipass <= 2:
		ipass += 1
		do_all_again = False
		do_again = []
		renorm = True
		for t in against:
			if renorm > 0:
				numpy.multiply(x, 1.0/math.sqrt(numpy.average( wt * x**2)), x)
				renorm = False
			d = numpy.average( x * wt * t)
			# print 'i=', i, 'd=', d
			if abs(d) >= 1e-6:
				do_again.append(t)
				renorm = True

			if abs(d) > 0.1*n:
				do_all_again = True
				if ipass > 1 :
					die.note('x', x)
					die.note('t', t)
					die.note('wt', wt)
					die.note('d', d)
					die.warn('Poor orthogality')
					raise RuntimeError, "Poor orthogonality: %d %g %d/%d" % (len(wt), d, ipass, len(others))
			assert x.shape == t.shape
			# assert type(d) == type(0.1)
			numpy.subtract(x, t*d, x)

		if do_all_again:
			against = others
		elif do_again:
			against = do_again
		else:
			break
	if ipass > 2:
		raise RuntimeError, "Can't orthogonalize"
	return x * (1.0/math.sqrt(numpy.average(wt*x**2)))


class ortho:
	registry = {}

	def __init__(self, n=None, x=None):
		"""Argument n is how many points you want the polynomials evaluated at.
		The ordinates of the points are placed in self.x.
		You may alternatively specify the points as argument x, in which case
		the x_() function will never be called."""
		if x is not None:
			lx = len(x)
			if not lx > 0:
				raise ValueError, "Need len(x)>0"
			if n is not None:
				assert int(n) == len(x), "X and N mismatch: %d vs %s" % (len(x), n)
			self.x = numpy.array(x, numpy.float, copy=True)
		elif n is not None:
			n = int(n)
			if not n>0:
				raise ValueError, "Need n>0"
			self.x = self.x_(n)
		else:
			raise RuntimeError, "Need to specify either x or n."

		self.o = []
		self._wt = None
		self._numwt = None


	def wt(self):
		"""Weighting function to get orthonormality.
		This sets self._numwt."""
		if self._wt is None:
			self._wt = self.wt_()
			self._numwt = numpy.sum( self._wt > 0.0 )
			if not numpy.alltrue( self._wt >= 0.0 ):
				raise ValueError, 'Weights must be non-negative.'
			if not self._numwt > 0:
				raise ValueError, 'Need some positive weights.'
		# Again, it might make sense to return a copy, as _wt gets used
		# internally after being passed out...
		return self._wt


	def x_(self, m):
		"""Calculates the points at which the function is evaluated,
			if you want m evenly spaced points.
			By default, the function is assumed to
			range over the open interval (-1, 1).
			You can override this function in a subclass
			to get a different range."""
		return (numpy.arange(m)-0.5*(m-1))*(2.0/m)


	def P(self, i):
		"""Self.P(i) is the ith orthogonal polynomial.
		The result is normalized so that
		numpy.sum(self.wt() * self.P(i)**2) == 1.
		It returns an un-shared array, so the array can be
		modified without affecting future calls to P(i).
		"""
		assert i>=0
		if i<len(self.o):
			return numpy.array(self.o[i], copy=True)
		wt = self.wt()	# Sets self._numwt
		if i >= self._numwt:
			raise ValueError, 'Request for higher order polynomial than the number of positive weight points.'
		while i >= len(self.o):
			self.o.append(_orthogonalize(self.compute(len(self.o)), self.o, wt))
		# We return a copy, because it is possible that the user
		# might modify the data.  If so, it would screw up the orthogalization
		# step for higher polynomials.  Copy-on-write would be nice.
		return numpy.array(self.o[-1], numpy.float, copy=True)


	def expand(self, c):
		o = numpy.zeros(self.x.shape, numpy.float)
		for (i, ci) in enumerate(c):
			tmp = self.P(i)
			numpy.multiply(tmp, ci, tmp)
			numpy.add(o, tmp, o)
		return o

	def compute(self, n):
		raise RuntimeError, 'Virtual Function'


	def wt_(self):
		raise RuntimeError, "Virtual Function"


class ortho_poly(ortho):
	__doc__ = """Virtual base class.
		This is a superclass of all orthorgonal polynomials.
		This does the recurrence [Abramowitz and Stegun p.782],
		and ensures that the generated polynomials are all
		orthonormal to each other.
		The derived classed need to specify two functions:
		recurse() and wt_().
		Recurse() is the recursion relation from P(i) and P(i-1)
		to P(i+1), and
		wt_() is the weighting function for the polynomial.
		Wt_() is needed to check orthogonality, and really
		defines the polynomial.
		These polynomials are guarenteed to be
		orthogonal to eachother when summed over the
		supplied set of x points.   Thus, if you change
		x_() or wt_(), you get a different set of functions."""


	def __init__(self, n=None, x=None):
		ortho.__init__(self, n, x)


	def P(self, i):
		"""Self.P(i) is the ith orthogonal polynomial.
		The result is normalized so that
		numpy.sum(self.P(i)**2) == 1.  """

		assert i>=0
		if i<len(self.o):
			return numpy.array(self.o[i], copy=True)
		wt = self.wt()	# Sets self._numwt
		if i >= self._numwt:
			raise ValueError, 'Request for higher order polynomial than the number of positive weight points.'
		while i>=len(self.o):
			if len(self.o)>1:
				m2 = self.o[-2]
			else:
				m2 = None
			if len(self.o)>0:
				m1 = self.o[-1]
			else:
				m1 = None

			tmp = self.recurse(len(self.o), m1, m2)
			self.o.append(_orthogonalize(tmp, self.o, wt))
		# We return a copy, because it is possible that the user
		# might modify the data.  If so, it would screw up the orthogalization
		# step for higher polynomials.  Copy-on-write would be nice.
		return numpy.array(self.o[-1], numpy.float, copy=True)


	def recurse(self, n, fn, fnm1):
		"""Does the recurrence relation, evaluating f_(n+1) as a function
		of n, f_n, and f_(n-1).   For n=0 and n=1, fn and fnm1 may be None."""
		raise RuntimeError, "Virtual function"

	def compute(self, n):
		raise RuntimeError, "Compute is not needed and should not be used for subclasses of ortho_poly."


class Legendre(ortho_poly):
	__doc__ = """Legendre polynomials,
		orthonormal over (-1, 1) with weight 1.
		Called Pn(x) in Abramowitz and Stegun.
		"""

	name = 'Legendre'

	def __init__(self, n=None, x=None):
		ortho_poly.__init__(self, n, x)


	def recurse(self, n, fn, fnm1):
		if fn is None:
			assert n == 0
			return numpy.ones(self.x.shape, numpy.float)
		if fnm1 is None:
			assert n == 1
			return numpy.array(self.x, numpy.float, copy=True)
		# tmp1 = (2*n-1)/float(n)
		# tmp2 = (n-1)/float(n)
		# return tmp1*self.x*fn - tmp2*fnm1
		return self.x*fn - 0.08*fnm1



	def wt_(self):
		return numpy.ones(self.x.shape, numpy.float)

ortho.registry[Legendre.name] = Legendre


class Chebyshev(ortho_poly):
	__doc__ = """Chebyshev polynomials of the first kind,
		orthonormal over (-1, 1) with weight (1-x^2)^(-1/2).
		These are the equi-ripple polynomials.
		Called Tn(x) in Abramowitz and Stegun.
		"""

	name = 'Chebyshev'

	def __init__(self, n=None, x=None):
		ortho_poly.__init__(self, n, x)


	def recurse(self, n, fn, fnm1):
		if fn is None:
			assert n == 0
			return numpy.ones(self.x.shape, numpy.float)
		if fnm1 is None:
			assert n == 1
			return numpy.array(self.x, numpy.float, copy=True)
		# return 2*self.x*fn - fnm1
		return self.x*fn - 0.052*fnm1


	def wt_(self):
		return numpy.sqrt(1/(1.0-self.x**2))

ortho.registry[Chebyshev.name] = Chebyshev


class Chebyshev2(ortho_poly):
	__doc__ = """Chebyshev polynomials of the second kind,
		orthonormal over (-1, 1) with weight (1-x^2)^(1/2).
		Called Un(x) in Abramowitz and Stegun.
		"""

	name = 'Chebyshev2'

	def __init__(self, n=None, x=None):
		ortho_poly.__init__(self, n, x)


	def recurse(self, n, fn, fnm1):
		if fn is None:
			assert n == 0
			return numpy.ones(self.x.shape, numpy.float)
		if fnm1 is None:
			assert n == 1
			return 2*self.x
		# return 2*self.x*fn - fnm1
		return self.x*fn - 0.445*fnm1


	def wt_(self):
		return numpy.sqrt(1.0-self.x**2)

ortho.registry[Chebyshev2.name] = Chebyshev2


class SinCos(ortho):
	__doc__ = """1, sin(pi*x), cos(pi*x), sin(2*pi*x), cos(2*pi*x)...
		orthonormal over (-1, 1) with weight 1."""

	name = 'SinCos'

	def __init__(self, n=None, x=None):
		ortho.__init__(self, n, x)


	def compute(self, n):
		# print 'SinCos.recurse', n
		if n == 0:
			return numpy.ones(self.x.shape, numpy.float)
		elif n%2 == 1:
			return numpy.sin((math.pi*(n+1)/2) * self.x)
		return numpy.cos((math.pi*(n/2))*self.x)


	def wt_(self):
		return numpy.ones(self.x.shape, numpy.float)

ortho.registry[SinCos.name] = SinCos





class SLTB(ortho):
	__doc__ = """Smooth Local Trigonometric Basis.
		From Bj\:orn Jawerth, Yi Liu, Wim Sweldens,
		"Signal Compression with Smooth Local Basis Functions".
		"""

	name = 'SLTB'

	def __init__(self, n=None, x=None, eps=0.5):
		assert eps <= 0.5 and eps>0.0
		self.eps = eps
		ortho.__init__(self, n, x)


	def compute(self, n):
		omega = (2*n+1)*math.pi/2.0
		s = numpy.sin(omega * self.x)
		return s * self.b(self.x)


	def r(self, x):
		"""This must have l**2+r**2==1"""
		x = numpy.clip(x, -self.eps, self.eps)
		s = numpy.sin(x * math.pi/(2.0*self.eps))
		r = 1 + s
		l = 1 - s
		return r/numpy.hypot(r, l)


	def b(self, x):
		# print 'x=', x
		# print 'b=', self.l(x)*self.l(1.0-x)
		return self.r(x) * self.r(1.0-x)


	def wt_(self):
		return numpy.ones(self.x.shape, numpy.float)


	def x_(self, m):
		"""Calculates the points at which the function is evaluated,
			if you want m evenly spaced points.
			The function is assumed to
			range over the open interval (-eps, 1+eps).
			You can override this function in a subclass
			to get a different range."""
		return (0.5+numpy.arange(m))*((1+2*self.eps)/m) - self.eps


	def test():
		M = 20
		N = 3*M
		x = (numpy.arange(N)+0.5)/float(N) * 3.0 - 0.5
		q = SLTB(x=x)
		for i in range(M//3):
			for j in range(M//3):
				a = q.P(i)
				b = q.P(j)
				# print numpy.dot(a[:-M], b[M:])
				assert abs(numpy.dot(a[:-M], b[M:])) < 0.001

	test = staticmethod(test)

ortho.registry[SLTB.name] = SLTB



def test_a_name(name):
	N = 96
	q = F(name, N)
	for i in range(N//2):
		for j in range(10):
			dot = numpy.sum(q.P(i)*q.P(j)*q.wt())
			# print 'p(i=', i, ')', q.P(i)
			# print 'p(j=', j, ')', q.P(j)
			if i != j:
				assert abs(dot) < 0.001
			else:
				assert abs(dot - N) < 0.001*N

	if hasattr(q, 'test'):
		q.test()











def F(name, n=None, x=None):
	"""This is a factory function.  Get any kind of ortho poly
	you want, as selected by the first argument."""

	try:
		return ortho.registry[name](n, x)
	except KeyError:
		raise RuntimeError, "Unimplemented orthogonal function name: %s" % name


def test():
	for name in ortho.registry.keys():
		test_a_name(name)


if __name__ == '__main__':
	test()
	# q = F('SLTB', n=100)
	# for i in range(100):
		# print i, q.P(0)[i]
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speechresearch/gmisclib/edit_distance.py



"""Levenshtein (edit) distance between two strings of symbols.
"""

import numpy

def dist(s, t, csub, cinsert, cdel):
	"""Cost for converting string s into string t.   This function
	takes three dictionaries that contain the cost of insertion, deletion,
	and substitutions.

	@param s: starting string
	@param t: ending string
	@type s: string or array
	@type t: string or array
	@param csub: cost of converting a to b
	@type csub: dict((a,b) : float)
	@param cinsert: cost of insertion
	@type cinsert: dict(a: float)
	@param cdel: cost of deletion
	@type cdel: dict(a: float)
	"""
	def f(a, b):
		if a is None:
			return cinsert[b]
		elif b is None:
			return cdel[a]
		return csub[(a, b)]
	return distf(s, t, f)


def distf1(s, t, csub):
	"""Cost for converting string C{s} into string C{t}.  This function takes
	a function that computes the cost of insertions, deletions, or substitutions.
	(This is an alternative implementation for C{distf2()}.)

	@param s: starting string
	@param t: ending string
	@type s: string or array
	@type t: string or array
	@param csub: cost of converting a to b
	@type csub: function(a,b) : float
	"""
	m = len(s)
	n = len(t)
	d = numpy.zeros((m+1, n+1), numpy.float)
	for i in range(1, m+1):
		d[i,0] = d[i-1,0] + csub(s[i-1], None)
	for j in range(1, n+1):
		d[0,j] = d[0,j-1] + csub(None, t[j-1])
	
	for j in range(1, n+1):
		for i in range(1, m+1):
			d[i,j] = min(d[i-1,j] + csub(s[i-1], None),  # insertion
					d[i,j-1] + csub(None, t[j-1]),	# deletion
					d[i-1, j-1] + csub(s[i-1], t[j-1])	# sub
					)
	return d[m, n]


def distf2(s, t, csub):
	"""Cost for converting string s into string t.  This function takes
	a function that computes the cost of insertions, deletions, or substitutions.

	@param s: starting string
	@param t: ending string
	@type s: string or array
	@type t: string or array
	@param csub: cost of converting a to b
	@type csub: function(a,b) : float
	"""
	m = len(s)
	n = len(t)
	dj = numpy.zeros((m+1,))
	djm1 = numpy.zeros((m+1,))
	for i in range(1, m+1):
		dj[i] = dj[i-1] + csub(s[i-1], None)
	
	for j in range(1, n+1):
		tmp = djm1
		djm1 = dj
		dj = tmp
		dj[:] = 0.0
		dj[0] = djm1[0] + csub(None, t[j-1])
		for i in range(1, m+1):
			dj[i] = min(dj[i-1] + csub(s[i-1], None),  # insertion
					djm1[i] + csub(None, t[j-1]),	# deletion
					djm1[i-1] + csub(s[i-1], t[j-1])	# sub
					)
	return dj[m]


distf = distf2


def def_cost(a, b):
	"""This is the default cost function for converting C{a} into C{b}.
	Insertions, deletions, and substitutions all have a unit cost.   Normally,
	this is passed as an arg to L{distf}.
	@param a: a symbol (or None to indicate an insertion).
	@param b: a symbol (or None to indicate an deletion).
	@return: the cost of changing C{a} into C{b}
	@rtype: int
	"""
	if a is None or b is None:
		return 1
	if a==b:
		return 0
	return 1


def free_sub(a, b):
	"""This is a sample cost function for converting C{a} into C{b}.
	Insertions and deletions have a unit cost; substitutions are free.   Normally,
	this is passed as an arg to L{distf}.
	@param a: a symbol (or None to indicate an insertion).
	@param b: a symbol (or None to indicate an deletion).
	@return: the cost of changing C{a} into C{b}
	@rtype: int
	"""
	if a is None or b is None:
		return 1
	return 0
	

def free_del(a, b):
	"""This is a sample cost function for converting C{a} into C{b}.
	Insertions and substitutions have a unit cost; deletion are free.   Normally,
	this is passed as an arg to L{distf}.
	@param a: a symbol (or None to indicate an insertion).
	@param b: a symbol (or None to indicate an deletion).
	@return: the cost of changing C{a} into C{b}
	@rtype: int
	"""
	if b is None:
		return 0
	if a is None:
		return 1
	if a==b:
		return 0
	return 1


class text_cost(object):
	"""This is useful for differencing documents that have been parsed
	into lists of words.  It computes the cost of a change of words
	by an edit distance computation on the characters within the words.
	(It caches the costs of commonly encountered words for speed.)
	Instances of this class can be passed as a cost function to
	L{distf}.
	"""

	def __init__(self, costfac=None, cachesize=None, word_cost=None, frac_exp=0.0):
		"""Create an instance.
		@param costfac: None, or an arbitrary function that multiplies the scaled
			edit distance between the two words.   Called as C{self.costfac(a,b)}
			where either C{a} or C{b} can be None for insertions or deletions.
		@type costfac: C{function(str,str): float} or C{None}
		@param cachesize: how large a cache of word-to-word distances should be kept?
		@type cachesize: None (meaning unlimited) or int
		@param word_cost: cost function to use inside words: this is a cost for insertion,
			deletion, or substitution of letters.
		@type word_cost: C{function(str,str): float} or None (meaning use L{def_cost}).
		@param frac_exp: An exponent for scaling the edit distance by the length of words.
		@type frac_exp: float
		"""
		self.costfac = costfac
		self.cache = {}
		assert cachesize is None or cachesize >= 0
		self.cachesize = cachesize

		if word_cost is None:
			self.word_cost = def_cost
		else:
			self.word_cost = word_cost
		self.frac_exp = float(frac_exp)



	def __call__(self, a, b):
		"""To be used by L{distf}.
		@type a: str or None
		@type b: str or None
		@return: a cost
		@rtype: presumably a float
		"""
		if a is None:
			a = ''
		else:
			if a == b:
				return 0.0
		if b is None:
			b = ''

		try:
			return self.cache[(a,b)]
		except KeyError:
			pass

		cost = distf(a, b, self.word_cost)
		cost /= float(max(len(a), len(b)))**self.frac_exp
		if self.cachesize is not None and len(self.cache) > self.cachesize:
			self.cache.pop()
		if self.costfac is not None:
			cost *= self.costfac(a, b)
		self.cache[(a,b)] = cost
		return cost



def test():
	assert distf("hello", "helpo", def_cost) == 1
	assert distf("hello", "helo", def_cost) == 1
	assert distf("hello", "hellox", def_cost) == 1
	assert distf("hello", "helloxx", def_cost) == 2
	assert distf("hello", "elo", def_cost) == 2
	assert distf("hello", "eelpo", def_cost) == 2
	assert distf("kitten", "sitting", def_cost) == 3
	assert distf("saturday", "sunday", def_cost) == 3
	assert distf("hello", "xxxxo", free_sub) == 0
	assert distf("hello", "xxxo", free_sub) == 1
	assert distf("hello", "xxo", free_sub) == 2
	assert distf("hello", "yxxxxo", free_sub) == 1
	assert distf("hello", "yxxxxoy", free_sub) == 2
	assert distf("hello", "hello", free_del) == 0
	assert distf("hello", "helo", free_del) == 0
	assert distf("hello", "hlo", free_del) == 0
	assert distf("helo", "hello", free_del) == 1
	assert distf("hlo", "hello", free_del) == 2
	assert distf("hello", "hallo", free_del) == 1
	assert distf("hlo", "hellp", free_del) == 3


def test2():
	a = ['Now', ' ', 'is', ' ', 'the', ' ', 'time', ' ', 'for', '\n', 'testing', '.']
	b = list(a)
	b[-1] = '!'
	assert distf(a, b, text_cost()) == 1
	b[-3] = '  '
	assert distf(a, b, text_cost()) == 3
	b = list(a)
	b[-4] = 'from'
	assert distf(a, b, text_cost()) == 2
	b[-4:-3] = []
	assert distf(a, b, text_cost()) == 3
	b = list(a)
	b[-4] = 'fir'
	assert abs( distf(a, b, text_cost(frac_exp=1.0)) - 1./3.) < 0.001


if __name__ == '__main__':
	test()
	test2()










speechresearch/gmisclib/entropy.py


#!/usr/bin/env python

import math
import random
from gmisclib import Num
from gmisclib import mcmc
from gmisclib import mcmc_helper
import gpkavg
from gmisclib import gpkmisc

def P(x):
	assert Num.alltrue(x >= 0)
	sx = Num.sum(x, axis=0)
	return x/sx


def multinomial_logp(x, cF):
	assert len(x.shape) == 1
	c, F = cF
	assert len(c.shape) == 1
	assert x.shape == c.shape
	if Num.sometrue(x <= 0):
		return None
	sx = Num.sum(x, axis=0)
	xe = x / sx
	assert len(xe.shape) == 1
	log_combinations = gpkmisc.log_factorial(Num.sum(c, axis=0))
	for cc in c:
		log_combinations -= gpkmisc.log_factorial(cc)
	normc = x.shape[0] * math.log(sx)**2
	rv = (Num.sum(Num.log(xe)*c, axis=0) + log_combinations - normc) * F
	return rv


def multinomial_fixer(x, c):
	EPS = 1e-8
	while Num.sometrue( x <= 0.0):
		for i in Num.nonzero( x <= 0.0):
			x[i] = -x[i] + EPS
	return x


def information_gained(c, pc=None):
	"""Suppose there is an experiment where you have N conditions
	and in each conditions there are M possible measurements.
	The outcomes are represented by c[N,M] matrix of counts:
	how many times you observe each possible measurement for each
	condition.

	We want to ask what's the information gained by taking
	a measurement.     We assume the probability of
	each condition is a pc[N] vector, which defaults to the
	frequencies in c.  (We assume that the choice of condition is
	not a random variable, but is made in advance, like most
	experiments.)
	"""
	EPS = 1e-6
	F = 1.0

	c = Num.asarray(c, Num.Int)
	N,M = c.shape
	if pc is not None:
		pc = Num.asarray(pc, Num.Float)
	else:
		print 'c=', c
		print 'NS(c)', Num.sum(c+0.5, axis=1)
		pc = Num.sum(c+0.5, axis=1)/Num.sum(c+0.5)
		print 'pc=', pc
		assert pc.shape == (N,)
	assert abs(Num.sum(pc)-1) < EPS

	K = 2*Num.sum(c) + 10
	K2 = int(round(math.sqrt(K)) + 10)
	pstart = (0.5+c) / Num.sum(0.5+c, axis=0)
	tmpP = []
	for i in range(N):
		pV = 0.1*Num.identity(M)/float(M)**1.5
		xp = mcmc.bootstepper(multinomial_logp, pstart[i,:], pV,
					c=(c[i,:],F), fixer=multinomial_fixer)
		s = mcmc_helper.stepper(xp)
		s.run_to_bottom()
		print 'RTB'
		s.run_to_ergodic(5.0)
		print 'RTE'
		tmp = []
		for j in range(K2):
			s.run_to_ergodic(1.0)
			tmp.append( P(xp.prms()) )
		tmpP.append(tmp)
	print 'Q'
	assert len(tmpP) == N
	tmpe = []
	for j in range(K):
		prior = Num.zeros((M,), Num.Float)
		epost = 0.0
		for i in range(N):
			pi = random.choice(tmpP[i])
			assert abs(Num.sum(pi)-1.0) < 0.001
			Num.add(prior, pi*pc[i], prior)
			epost -= pc[i]*Num.sum(Num.log(pi)*pi)
		assert abs(Num.sum(prior)-1.0) < 0.001
		eprior = -Num.sum(Num.log(prior)*prior)
		tmpe.append( eprior - epost )
	print 'R'
	avg, sigma = gpkavg.avg(tmpe, None, 0.0001)
	return (avg, sigma)

if __name__ == '__main__':
	try:
		import psyco
		psyco.full()
	except ImportError:
		pass
	print information_gained(
		[[0,0,10],[0,0,10],[0,0,10]]
		)










speechresearch/gmisclib/mcmc_logtools.py



import math
import numpy

import die
import fiatio
import gpkmisc
import mcmc_logger
import mcmc_newlogger as LG
import mcmc_indexclass as IC



FILE_DROP_FAC = 0.2
TRIGGER = 'run_to_bottom finished'


def read_many_files(fnames, uid, Nsamp, tail, trigger):
	"""OBSOLETE
	@return: a dictionary mapping filenames onto "data" and header information.
		Header information is from the last file read.
		The "data" are L{onelog} class instances that encapsulate
		log information from one log file.
	@rtype: tuple(dict(str:onelog), dict(str:str))
	"""
	hdr = {}
	per_fn = {}
	if uid is None:
		for fname in fnames:
			hdr, indexers, logps = mcmc_logger.read_multisample(fname, Nsamp=Nsamp, tail=tail, trigger=trigger)
			per_fn[fname] = onelog(logps, indexers, fname)
	else:
		for fname in fnames:
			try:
				hdr, indexers, logps = LG.read_multi_uid(fname, uid,
									Nsamp=Nsamp, tail=tail,
									trigger=trigger
									)
			except LG.BadFormatError, x:
				try:
					hdr, statedict, logps = LG.read_human_fmt(fname)
				except LG.BadFormatError, y:
					raise LG.BadFormatError, "Unreadable in either format: {%s} or {%s}" % (x, y)
				try:
					indexers = [statedict[uid]]
					logps = [logps[uid]]
				except KeyError:
					raise LG.BadFormatError, "human format: uid=%s not found" % uid
				else:
					per_fn[fname] = onelog(logps, indexers, fname)
	
			except LG.NoDataError, x:
				die.warn("No data in %s: %s" % (fname, x))
			else:
				per_fn[fname] = onelog(logps, indexers, fname)
	return (per_fn, hdr)


def read_uid_many_files(fnames, uid, Nsamp, tail, trigger):
	"""
	@return: a dictionary mapping filenames onto "data" and header information.
		Header information is from the last file read.
		The "data" are L{onelog} class instances that encapsulate
		log information from one log file.
	@rtype: tuple(dict(str:onelog), dict(str:str))
	"""
	hdr = {}
	per_fn = {}
	for fname in fnames:
		try:
			hdr, loglines = LG.read_tail_uid(fname, uid,
							Nsamp=Nsamp, tail=tail,
							trigger=trigger
							)
			per_fn[fname] = loglines
		except LG.NoDataError, ex:
			die.warn("No data from %s: %s" % (fname, str(ex)))
	return (per_fn, hdr)


def get_pmap(per_fn):
	"""
	@type per_fn: dict(str: L{mcmc_newlogger.logline})
	"""
	for ol in per_fn.values():
		for ll in ol:
			return ll.idxr().map
	raise ValueError, "No data - cannot get_pmap."


def list_prm_samples(per_fn, sample_selector, out):
	"""
	@type per_fn: dict(str: L{mcmc_newlogger.logline})
	"""
	w = fiatio.writer(out)
	for ll in sample_selector(per_fn):
		tmp = {'T': ll.T() }
		for (k, v) in ll.idxr().get_all().items():
			tmp[IC.index_base._fmt(k)] = v
		w.datum(tmp)


def indexer_covar(per_fn, sample_selector, weight_by_T=False):
	"""
	@type per_fn: dict(str: L{mcmc_newlogger.logline})
	"""
	idxr_map = get_pmap(per_fn)
	ndim = len(idxr_map)
	sum = numpy.zeros((ndim,))
	sw = 0
	for ll in sample_selector(per_fn):
		idxr = ll.idxr()
		if weight_by_T:
			wt = 1.0/math.sqrt(ll.T())
			numpy.add(sum, idxr.get_prms()*wt, sum)
		else:
			wt = 1.0
			numpy.add(sum, idxr.get_prms(), sum)
		sw += wt
	assert sw > 0
	m = sum/sw

	n = 0
	mxwt = 0.0
	sum = numpy.zeros((ndim, ndim))
	for ll in sample_selector(per_fn):
		idxr = ll.idxr()
		delta = idxr.get_prms() - m
		assert len(delta.shape) == 1
		if weight_by_T:
			wt = 1.0/math.sqrt(ll.T())
			numpy.multiply(delta, wt, delta)
			if wt > mxwt:
				mxwt = wt
		else:
			mxwt = 1.0
		delta2 = numpy.outer(delta, delta)
		assert len(delta2.shape) == 2
		numpy.add(sum, delta2, sum)
		n += 1
	if sw > mxwt:
		var = (1.0-mxwt/sw)*sum/n
	else:
		var = None
	return (m, var, sw, idxr_map)


def logp_stdev(per_fn, sample_selector):
	"""
	@type per_fn: dict(str: L{mcmc_newlogger.logline})
	"""
	lp = []
	T = []
	for ll in sample_selector(per_fn):
		lp.append( ll.logp() )
		try:
			T.append( ll.T() )
		except ValueError:
			pass
	assert len(lp) > 0, "No data in average in logp_stdev"
	rv = [ (('logp',),) + gpkmisc.mean_stdev(lp) ]
	if len(T) > 1:
		rv.append( (('T',),) + gpkmisc.mean_stdev(T) )
	return rv


def all(per_fn, source=None):
	"""This selects all measurements."""
	for (fn, ol) in per_fn.items():
		if source is not None:
			source.add(fn, len(ol))
		for ll in ol:
			yield ll


def some_after_convergence(per_fn, source=None):
	"""This selects which measurements will be used.
	It looks after convergence, then throws out optimizations that haven't
	converged.
	"""
	maxes = []
	for ol in per_fn.values():
		maxes.append( max( q.logp() for q in ol ) )
	ndim = len(get_pmap(per_fn))
	assert ndim > 0
	tol = 6 * math.sqrt(ndim)
	threshold = max(maxes) - tol
	for (fn, ol) in per_fn.items():
		for ll in ol:
			if ll.logp() > threshold:
				if source is not None:
					source.add(fn, 1)
				yield ll


def near_each_max(per_fn, source=None):
	"""This selects which measurements will be used.
	It looks after convergence, then gives you the best few
	results from each run.
	@type per_fn: dict(str: L{mcmc_newlogger.logline})
	"""
	ndim = len(get_pmap(per_fn))
	assert ndim > 0
	tol = 6 * math.sqrt(ndim)
	for (fn,ol) in per_fn.items():
		themax = max( q.logp() for q in ol )
		threshold = themax - tol
		for ll in ol:
			if ll.logp() > threshold:
				if source is not None:
					source.add(fn, 1)
				yield ll



def last(per_fn, source=None):
	"""This selects which measurements will be used.
	@type per_fn: dict(str: L{mcmc_newlogger.logline})
	"""
	for (fn, ol) in per_fn.items():
		if source is not None:
			source.add(fn, 1)
		yield ol[-1]


def each_best(per_fn, source=None):
	"""This selects which measurements will be used."""
	HUGE = 1e30
	for (fn, ol) in per_fn.items():
		bestlogp = -HUGE
		best = None
		for ll in ol:
			if ll.logp() > bestlogp:
				best = ll
				bestlogp = ll.logp()
		if best is not None:
			if source is not None:
				source.add(fn, 1)
			yield best



def overall_best(per_fn, source=None):
	"""This selects which measurements will be used."""
	HUGE = 1e30
	bestlogp = -HUGE
	best = None
	for (fn, ol) in per_fn.items():
		for ll in ol:
			if ll.logp() > bestlogp:
				best = ll
				bestlogp = ll.logp()
	if best is not None:
		if source is not None:
			source.add(fn, 1)
		yield best




def indexer_stdev(per_fn, selector, weight_by_T=False):
	"""Return a summary of the properties of the selected indexers.
	@param selector: A generator that selects some of the C{logline}s in C{per_fn} that meet certain
		selection criteria.
	@type selector: function(dict(filename: list(L{mcmc_newlogger.logline})))
		that yields L{mcmc_newlogger.logline}
	"""
	mean, covar, n, idxr_map = indexer_covar(per_fn, selector, weight_by_T=weight_by_T)
	o = []
	for (nm, i) in idxr_map.items():
		if covar is None:
			std = None
		else:
			std = math.sqrt(covar[i,i])
		o.append( (nm, mean[i], std) )
	return o


def print_index_error(ke):
	print 'Cannot find key= %s in index.' % str(ke.args[0])
	idxr = ke.args[1]
	kl = sorted(idxr.map.keys())
	print 'The index has these keys:'
	for k in kl:
		print 'Key=', idxr._fmt(k)




class onelog:
	def __init__(self, logps, indexers, fname):
		assert len(indexers) == len(logps)
		assert isinstance(logps, numpy.ndarray)
		assert isinstance(indexers, list)
		self.logps = logps
		self.indexers = indexers
		self.fname = fname
		self.convergence = None





def drop_files(per_fn, FileDropFac, Trim=None, Stretch=None):
	"""
	@param per_fn: produced byLT.read_uid_many_files()
	"""
	mxvs = []
	for (k, lls) in per_fn.items():
		mxvs.append( (max([q.logp() for q in lls]), k) )
	mxvs.sort()
	for (lp, kk) in mxvs:
		print '# max(%s) = %g' % (kk, lp)
	ndrop = int(math.floor(FileDropFac * len(per_fn)))
	rv = {}
	for (mxlogp, k) in mxvs[ndrop:]:
		rv[k] = per_fn[k]
	return rv


def ascii_cmp(a, b):
	"""Compares the ASCII form of keys, for sorting purposes.   Does a good
	attempt at ASCII ordering for strings and numeric ordering for numbers.
	"""
	asp = a.split(',')
	bsp = b.split(',')
	return key_cmp(asp, bsp)


def key_cmp(a, b):
	"""Compares the tuple form of keys, for sorting purposes.   Does a good
	attempt at ASCII ordering for strings and numeric ordering for numbers.
	"""
	for (aa, bb) in zip(a, b):
		for fcn in [float, str]:
			try:
				c = cmp(fcn(aa), fcn(bb))
				if c != 0:
					return c
				break	# c==0
			except ValueError:
				pass
	return 0


def P_bayes_list(per_fn, argv, m, arg, selector, hdr):
	"""C{Log(PosteriorMarginalLikelihood)} is the posterior marginal likelihood of this model:
	C{P_posterior[Data|model] = integral( P[D|params,model] * P[params|data,model] * d_params)}.
	It's the average of P[D|params,model] over the posterior distribution
	of P[params|data,model]*Prior(params).

	References are:

		- Rampal S. Etienne, Han Olff (2005) Confronting different models of community structure to species-abundance data: a Bayesian model comparison Ecology Letters 8 (5) , 493-504 doi:10.1111/j.1461-0248.2005.00745.x 

	and that references

		- M. Aitkin 1991: Posterior Bayes Factors, J. of the Royal Statistical Soc. B 53: 111-142

		- P. W. Laud and J. G. Ibrahim 1995: Predictive Model Selection, J. of the Royal Statistical Soc. B 57: 247-262.

		- F. De Santis and F. Spezzaferri 1997: Alternative Bayes Factors for Model Selection, Canadian J. of Statistics 25: 503-515

		- S. K. Upadhyay and M. Peswani 2003: Choice between Weibull and Lognormal Models: a simulation based Bayesian Study Communications in Statistics: Theory and Methods 32: 318-405

		- P. K. Vlachos and A. E. Gelfand 2003: On the calibration of Bayeseian model choice criteria, J. of Statistical Planning and Inference 111: 223-234

		- R. E. Kass and A. E. Rafferty 1995: Bayes Factors, J. of the American Statistical Assoc. 90: 773-795

	The other thing, Log(BayesWeightedBayes)
	is the average of P(D|params,M)*Prior(params) over the posterior distribution
	of P[params|data,model]*Prior(params).
	It has no real statistical backing, but it's a crude approximation
	for the Bayes evidence itself,
	the normalized P[params|data,model]*Prior(params).
	"""
	pd = m.pd_factory(argv, hdr=hdr)
	lplist = []
	lblist = []
	idxrs = []
	for ll in selector(per_fn):
		idxr = ll.idxr()
		idxrs.append(idxr)
		try:
			lpdata = float(pd.logp_data_normalized(idxr))
			lplist.append(lpdata)
			if hasattr(pd, 'logp_prior_normalized'):
				lpprior = float(pd.logp_prior_normalized(idxr))
				lblist.append(lpdata + lpprior)
		except IC.IndexKeyError, ke:
			print_index_error(ke)
			raise
	return (lplist, lblist, idxrs)


def P_bayes(per_fn, argv, m, arg, selector, hdr):
	lplist, lblist, idxrs = P_bayes_list(per_fn, argv, m, arg, selector, hdr)
	rv = []
	mxlp = max(lplist)
	psum = 0.0
	for lp in lplist:
		psum += math.exp(max(-100.0, lp-mxlp))
	rv.append( (('Log(PosteriorMarginalLikelihood)',),
			mxlp + math.log(psum/len(lplist)))
		)
	mxlb = max(lplist)
	bsum = 0.0
	if lblist:
		for lb in lblist:
			bsum += math.exp(max(-100.0, lb-mxlb))
		rv.append( (('Log(BayesWeightedBayes)',),
				mxlb + math.log(bsum/len(lblist)))
			)
	else:
		die.info("You may want to have problem_definition.logp_prior_normalized() to compute the BayesWeightedBayes evidence.")
	return rv










speechresearch/gmisclib/Numeric_gpk.py



import numpy
import math
pylab = None


def add_overlap(a, astart, b, bstart):
	"""Add arrays a and b in the overlap region.
	Return (data, start).
	If a, b are time series, they are assumed to have the
	same sampling rate.
	Astart and Bstart apply to the zeroth index.
	All other indices are assumed to match start and length.
	"""
	start = max(astart, bstart)
	end = min(astart+a.shape[0], bstart+b.shape[0])

	out = a[start-astart:end-astart] + b[start-bstart:end-bstart]

	return (out, start)




# def asinh(x):
        # sign = numpy.sign(x)
	# return sign*numpy.log(sign*x + numpy.sqrt(x*x + 1))
asinh = numpy.arcsinh

# def acosh(x):
	# assert numpy.all(numpy.less_equal(x, 1))
	# return numpy.log(x - numpy.sqrt(x*x-1))
acosh = numpy.arccosh


def zero_pad_end(d, padfactor=1):
	if padfactor == 0:
		return numpy.array(d, copy=True)
	elif padfactor<=0:
		raise ValueError, 'pad factor <= 0'
	assert len(d.shape) == 1
	n = d.shape[0]
	npad = int(round(n*padfactor))
	return numpy.concatenate( (d, numpy.zeros((npad,),  numpy.double)) )


def Poisson(nbar):
	"""Return a Poisson random integer, whose distribution has
	a mean = nbar.
	"""
	import random
	assert nbar >= 0.0
	if nbar < 20.0:
		L = math.exp(-nbar)
		k = -1
		p = 1.0
		while p >= L:
			k += 1
			p *= random.random()
	else:
		lp = 0.0
		lL = -nbar
		k = 0
		chunk = min( int(round (1 + nbar + 3*math.sqrt(nbar) )), 10000)
		while lp >= lL:
			ptmp = numpy.log(numpy.random.uniform(0.0, 1.0, chunk) )
			lpp = numpy.add.accumulate(ptmp) + lp
			fsm = numpy.nonzero(numpy.less(lpp, lL))[0]
			if fsm.shape[0] != 0:
				k += fsm[0]
				break
			k += ptmp.shape[0]
			lp = lpp[-1]
	return k



def _test_Poisson():
	Nbar = 0.01
	N = int(round(1000/Nbar))
	s = 0
	for i in range(N):
		s += Poisson(Nbar)
	assert abs(s-N*Nbar) < 5*math.sqrt(N*Nbar)


	Nbar = 25.0
	N = 1000
	s = 0
	for i in range(N):
		s += Poisson(Nbar)
	assert abs(s-N*Nbar) < 5*math.sqrt(N*Nbar)



def bevel_concat(a, b, bevel=0, bevel_overlap=1.0, delay=0,
			ta=None, tb=None):
	"""Concatenate two time series.  Bevel the edges,
	and overlap them slightly.

	Bevel_overlap controls the fractional overlap of the two bevels,
	and delay specifies an extra delay for b.

	If ta and/or tb are specified, return a tuple of
	(concatenated_time_series, tma, tmb) where tma and tmb are the locations
	corresponding to ta and tb in the corresponding input arrays.
	"""
	assert bevel >= 0
	if bevel > 0:
		bev = (0.5 + numpy.arange(bevel))/float(bevel)
	else:
		bev = 1
	bc = numpy.array(b, copy=True)
	bev = (0.5 + numpy.arange(bevel))/float(bevel)
	ans = a.shape[0]-1
	bns = bc.shape[0]-1
	bos = a.shape[0] - int(round(bevel_overlap*bevel)) + delay
	boe = bos + bc.shape[0]
	o = numpy.zeros((boe,), numpy.double)
	o[:a.shape[0]] = a
	if bevel > 0:
		numpy.multiply(o[:bevel], bev, o[:bevel])
		numpy.multiply(o[ans:ans-bevel:-1], bev, o[ans:ans-bevel:-1])
		numpy.multiply(bc[:bevel], bev, bc[:bevel])
		numpy.multiply(bc[bns:bns-bevel:-1], bev, bc[bns:bns-bevel:-1])
	numpy.add(o[bos:boe], bc, o[bos:boe])
	if ta is not None or tb is not None:
		if tb is not None:
			tb += bos
		return (o, ta, tb)
	else:
		return o


def argmax(a):
	i = numpy.argmax(a, axis=None)
	o = []
	for n in reversed(a.shape):
		o.append( i % n )
		i = i//n
	o.reverse()
	return tuple(o)


def _test_argmax():
	x = numpy.array([1,2,3,4,3])
	assert argmax(x) == (3,)
	x = numpy.array([[1,2,3,4,3], [0,1,0,1,0]])
	assert x[argmax(x)] == 4
	x = numpy.array([[1,2,3,4,3], [0,1,0,5,0]])
	assert x[argmax(x)] == 5
	x = numpy.array([[1,2], [3,4], [5,6], [0,1],[0,5],[0,7]])
	assert x[argmax(x)] == 7
	x = numpy.zeros((5,4,3,3,1,2), numpy.double)
	x[2,1,0,1,0,1] = 100.0
	assert argmax(x) == (2,1,0,1,0,1)
	x[0,0,0,0,0,0] = 200.0
	assert argmax(x) == (0,0,0,0,0,0)
	x[4,3,2,2,0,1] = 300.0
	assert argmax(x) == (4,3,2,2,0,1)
	x[4,3,2,2,0,0] = 400.0
	assert argmax(x) == (4,3,2,2,0,0)
	x[4,3,2,0,0,0] = 500.0
	assert argmax(x) == (4,3,2,0,0,0)


def N_maximum(a):
	assert len(a.shape) == 1
	return a[numpy.argmax(a)].item()


def N_minimum(a):
	assert len(a.shape) == 1
	return a[numpy.argmin(a)].item()




def N_frac_rank(a, fr):
	assert 0 <= fr <= 1.0
	tmp = numpy.sort(a)
	n = tmp.shape[0]
	assert n > 0, "Zero-sized array: cannot compute rank."
	return tmp[int(round((n-1)*fr))].item()


def N_mean_ad(a):
	"""Mean absolute deviation.   For a multi-dimensional array,
	it takes the MAD along the first axis, so
	N_mean_ad(x)[0]==N_mean_ad(x[:,0]).
	"""
	ctr = numpy.median(a)
	diff = numpy.subtract(a, ctr)
	return numpy.sum(numpy.absolute(diff), axis=0)/(diff.shape[0]-1)


def _test_N_mean_ad():
	x = numpy.zeros((2,1), numpy.double)
	x[0,0] = 1
	x[1,0] = 0
	assert numpy.allclose(N_mean_ad(x), [1.0])
	x = numpy.zeros((5,7), numpy.double)
	x[0,0] = 1
	y = N_mean_ad(x)
	assert y.shape == (7,)
	assert numpy.allclose(y, [(1.0-0.0)/4.0, 0, 0, 0, 0, 0, 0])
	assert abs(N_mean_ad(x)[0]-N_mean_ad(x[:,0])) < 0.001


def median_across(list_of_vec):
	"""Returns an element-by-element median of a list of Numeric vectors."""
	assert len(list_of_vec[0].shape) == 1
	o = numpy.zeros(list_of_vec[0].shape, numpy.double)
	tmp = numpy.zeros((len(list_of_vec),), numpy.double)
	for t in list_of_vec:
		assert t.shape == o.shape
	for i in range(o.shape[0]):
		for (j, v) in enumerate(list_of_vec):
			tmp[j] = v[i]
		o[i] = numpy.median(tmp)
	return o


# Median along the first axis.
def N_median(a, axis=0):
	"""Returns an element-by-element median of a list of Numeric vectors."""
	if len(a.shape) ==  1:
		return numpy.median(a)
	assert len(a.shape) == 2
	if axis == 1:
		o = numpy.zeros((a.shape[0],), numpy.double)
		for i in range(o.shape[0]):
			o[i] = numpy.median(a[i])
	o = numpy.zeros((a.shape[1],), numpy.double)
	a = numpy.array(a)
	for i in range(o.shape[0]):
		o[i] = numpy.median(a[:,i])
	return o

def N_median_across(a):
	return N_median(a, axis=0)


variance = numpy.var
stdev = numpy.std
make_diag = numpy.diag


def set_diag(x, a):
	"""Set the diagonal of a matrix x to be the vector a.
	If a is shorter than the diagonal of x, just set the beginning."""

	assert len(a.shape) == 1
	assert len(x.shape) == 2
	n = a.shape[0]
	assert x.shape[0] >= n
	assert x.shape[1] >= n
	for i in range(n):
		x[i,i] = a[i]


# Take the median along the first coordinate of a 2-D matrix,
# so if m.shape=(2,4) then the output will have shape (4,)
def _test_N_median_across():
	x = numpy.zeros((3,2), numpy.double)
	x[0,0] = 1
	x[1,0] = 2
	x[2,0] = 3
	y = N_median(x, axis=0)
	# y = N_median_across(x)
	print 'median_across=', y
	assert numpy.allclose(y, [2.0, 0.0])


def limit(low, x, high):
	return numpy.clip(x, low, high)



def trimmed_mean_sigma_across(list_of_vec, weights, clip):
	import gpkavg
	"""Returns an element-by-element trimmed_mean of a list of Numeric vectors.
	For instance, the first component of the output vector is the trimmed mean
	of the first component of all of the input vectors.
	"""
	import gpkavg
	assert len(list_of_vec[0].shape) == 1
	om = numpy.zeros(list_of_vec[0].shape, numpy.double)
	osig = numpy.zeros(list_of_vec[0].shape, numpy.double)
	tmp = numpy.zeros((len(list_of_vec),), numpy.double)
	for t in list_of_vec:
		assert t.shape == om.shape
	for i in range(om.shape[0]):
		for (j, v) in enumerate(list_of_vec):
			tmp[j] = v[i]
		om[i], osig[i] = gpkavg.avg(tmp, weights, clip)
	return (om, osig)

def trimmed_mean_across(list_of_vec, weights, clip):
	return trimmed_mean_sigma_across(list_of_vec, weights, clip)[0]

def trimmed_stdev_across(list_of_vec, weights, clip):
	return trimmed_mean_sigma_across(list_of_vec, weights, clip)[1]


def vec_variance(x):
	"""Take a component-by-component variance of a list of vectors."""
	n = len(x)
	if n < 2:
		raise ValueError, "Cannot take variance unless len(x)>1"
	x0 = x[0]
	sh = x0.shape
	s = numpy.zeros(sh, numpy.double)
	ss = numpy.zeros(sh, numpy.double)
	for xi in x:
		assert xi.shape == sh
		tmp = xi - x0
		numpy.add(s, tmp, s)
		numpy.add(ss, numpy.square(tmp), ss)
	return numpy.maximum(ss-numpy.square(s)/n, 0.0)/(n-1)




def qform(vec, mat):
	"""A quadratic form: vec*mat*vec,
	or vecs*mat*transpose(vecs)"""
	if len(vec.shape) != 1 or len(mat.shape) != 2:
		raise ValueError, ': '.join(["Can't handle input",
					     "requires vector*matrix(vector)",
					     "shapes are %s and %s" % (
							vec.shape, mat.shape)
						])
	if mat.shape != (vec.shape[0], vec.shape[0]):
		raise ValueError, ': '.join([
					"Matrix must be square and match the length of vector",
					"shapes are %s and %s" % (vec.shape, mat.shape)
					])
	return numpy.dot(vec, numpy.dot(mat, vec))



def KolmogorovSmirnov(d1, d2, w1=None, w2=None):
	d1 = numpy.asarray(d1)
	d2 = numpy.asarray(d2)
	assert len(d1.shape) == 1, 'd1.shape=%s' % str(d1.shape)
	assert len(d2.shape) == 1, 'd2.shape=%s' % str(d2.shape)
	if w1 is None:
		w1 = numpy.ones(d1.shape, numpy.double)
	if w2 is None:
		w2 = numpy.ones(d2.shape, numpy.double)
	ws1 = numpy.sum(w1)
	ws2 = numpy.sum(w2)
	i1 = numpy.argsort(d1)
	i2 = numpy.argsort(d2)
	c1 = 0.0
	c2 = 0.0
	j1 = 0
	j2 = 0
	maxdiff = 0.0
	while True:
		if abs(c1-c2) > maxdiff:
			maxdiff = abs(c1 - c2)
		if j1 < i1.shape[0]-1 and j2<i2.shape[0]-1:
			if d1[i1[j1]] < d2[i2[j2]]:
				j1 += 1
				c1 += w1[i1[j1]]/ws1
			elif d1[i1[j1]] > d2[i2[j2]]:
				j2 += 1
				c2 += w2[i2[j2]]/ws2
			else:
				j1 += 1
				c1 += w1[i1[j1]]/ws1
				j2 += 1
				c2 += w2[i2[j2]]/ws2
		elif j1==i1.shape[0]-1 and j2==i2.shape[0]-1:
			break
		elif j1 < i1.shape[0]-1:
			j1 += 1
			c1 += w1[i1[j1]]/ws1
		else:
			j2 += 1
			c2 += w2[i2[j2]]/ws2
	return maxdiff


def _testKS():
	assert KolmogorovSmirnov([1, 2, 3.01, 3, 4, 5], [1, 2, 3.01, 3, 4, 5]) < 0.001
	assert abs( KolmogorovSmirnov([1, 2, 3.01, 3, 4, 5], [1, 2, 3, 4, 5, 6]) - 0.16667) < 0.001
	print KolmogorovSmirnov([1, 2, 3.01, 3, 4, 5], [1, 2, 3, 4, 5])




def interpN(a, t):
	"""Interpolate array a to floating point indices, t,
	via nearest-neighbor interpolation.
	Returns a Numeric array.
	"""
	ii = numpy.around(t)
	n = a.shape[0]
	if not numpy.alltrue((ii>=0) * (ii<=n-1)):
		raise IndexError, "Index out of range."
	iii = ii.astype(numpy.int)
	return numpy.take(a, iii, axis=0)



def interp(a, t):
	"""Interpolate to a specified time axis.
	This does a linear interpolation.
	A is a Numpy array, and t is an array of times.
	@return: interpolated values
	@rtype: numpy array.
	"""
	n = a.shape[0]
	nt = t.shape[0]
	las = len(a.shape)
	# print 'a=', a.shape, a
	if las == 1:
		# print 'a.shape=', a.shape
		a = numpy.transpose([a])
	m = a.shape[1]
	ii = numpy.around(t)
	assert ii.shape == t.shape

	# print 't=', t
	# print 'n=', n, 'ii=', ii
	if not numpy.alltrue((ii>=0) * (ii<=n-1)):
		idxmin = numpy.argmin(t)
		idxmax = numpy.argmax(t)
		raise IndexError, "Index out of range: min=%g[index=%d,int=%d] max=%g[index=%d,int=%d] vs. %d" % (t[idxmin], idxmin, ii[idxmin], t[idxmax], idxmax, ii[idxmax], n)

	nearestT = ii.astype(numpy.int)
	assert nearestT.shape == t.shape

	nearestA = numpy.take(a, nearestT, axis=0)
	assert nearestA.shape == (nt,m)
	deltaT = t - nearestT
	assert deltaT.shape == nearestT.shape
	isupport = numpy.where((deltaT>=0)*(nearestT<n-1)+(nearestT<=0), 1, -1) + nearestT
	assert isupport.shape == (nearestA.shape[0],)
	assert isupport.shape == nearestT.shape
	assert isupport.shape == deltaT.shape
	# print 'a=',a 
	# print 'isupport=', isupport
	support = numpy.take(a, isupport, axis=0)
	assert support.shape == (nt,m)
	if len(a.shape) > 1:
		assert nearestA.shape == (nt,m)
		deltaA = (deltaT/(isupport-nearestT))[:,numpy.newaxis] * (support-nearestA)
		assert deltaA.shape[1] == a.shape[1]
	else:
		deltaA = (deltaT/(isupport-nearestT)) * (support-nearestA)
	assert deltaA.shape == nearestA.shape
	rv = nearestA + deltaA
	if las == 1:
		return rv[:,0]
	return rv


def _test_interp1():
	a = numpy.array([[1.0], [2.0]])
	# a = numpy.array([1.0, 2.0], numpy.double)
	t = numpy.array([0.5])
	q = interp(a, t)
	assert q.shape == (1,1)
	assert numpy.sum(numpy.absolute(interp(a, t) - [1.5])) < 1e-3


def split_into_clumps(x, threshold, minsize=1):
	"""This reports when the signal is above the threshold.
	@param x: a signal
	@type x: L{numpy.ndarray}, one-dimensional.
	@param threshold: a threshold.
	@type threshold: float
	@returns: [(start, stop), ...] for each region ("clump") where C{x>threshold}.
	"""
	assert len(x.shape) == 1
	gt = numpy.greater(x, threshold)
	chg = gt[1:] - gt[:-1]
	nz = numpy.nonzero(chg)[0]
	rv = []
	if gt[0]:
		last = 0
	else:
		last = None
	for i in nz:
		if last is None:
			last = i+1
		else:
			if minsize > 0:
				rv.append( (last, i+1) )
			last = None
	if last is not None and gt.shape[0]>=last+minsize:
		rv.append( (last, gt.shape[0]) )
	return rv


def _test_split_into_clumps():
	tmp = split_into_clumps(numpy.array([0,0,0,1,0,0]), 0.5)
	assert tmp == [(3,4)]
	tmp = split_into_clumps(numpy.array([1,0,0]), 0.5)
	assert tmp == [(0,1)]
	tmp = split_into_clumps(numpy.array([0,0,0,1]), 0.5)
	assert tmp == [(3,4)]
	tmp = split_into_clumps(numpy.array([1]), 0.5)
	assert tmp == [(0,1)]
	tmp = split_into_clumps(numpy.array([0]), 0.5)
	assert tmp == []
	tmp = split_into_clumps(numpy.array([1]), 0.5, minsize=2)
	assert tmp == []
	tmp = split_into_clumps(numpy.array([0,0,0,1,1,0]), 0.5, minsize=2)
	assert tmp == [(3,5)]


BLOCK = 8192

def block_stdev(x):
	"""This is just a alternative implementation of
	the standard deviation of each channel, but it is designed
	in a block-wise fashion so the total memory usage is
	not large.
	"""
	m = (x.shape[0]+BLOCK-1)//BLOCK
	avg = numpy.zeros((m, x.shape[1],))
	sum2 = numpy.zeros((x.shape[1],))
	nn = numpy.zeros((m,))
	i = 0
	j = 0
	while i < x.shape[0]:
		n = min(BLOCK, x.shape[0]-i)
		tmp = numpy.sum(x[i:i+BLOCK], axis=0)/n
		avg[j,:] = tmp
		numpy.add(sum2, numpy.sum(numpy.square(x[i:i+BLOCK]-tmp), axis=0), sum2)
		nn[j] = n
		i += BLOCK
		j += 1
	assert j == m
	avgavg = numpy.sum(nn[:,numpy.newaxis]*avg, axis=0)/float(x.shape[0])
	for i in range(m):
		numpy.add(sum2, nn[i]*numpy.square(avg[i,:]-avgavg), sum2)
	return numpy.sqrt(sum2/float(x.shape[0]-1))


# def _test_block_stdev():
	# n = BLOCK//2
	# while n < 4*BLOCK:
		# x = numpy.zeros((n,2))
		# x[0,0] = 1.0
		# x[0,1] = 2.0
		# x[1,0] = -1.0
		# avg2 = 2.0/float(n)
		# a2 = math.sqrt(((2-avg2)**2+(n-1)*avg2**2)/float(n-1))
		# answer = [math.sqrt(2/float(n-1)), a2]
		# calc = avg_dev(x)
		# assert numpy.sum(numpy.absolute(numpy.log(calc/answer))) < 0.001
		# n = (n*3)//2 + 17


def convolve(x, kernel):
	"""This is basically like numpy.convolve(x, kernel, 1) except that it
	properly handles the case where the kernel is longer than the data.
	"""
	assert len(kernel.shape) == 1
	assert len(x.shape) == 1, "Have not tried multidimensional data yet."
	if x.shape[0] > kernel.shape[0]:
		return numpy.convolve(x, kernel, 1)
	n = kernel.shape[0] - x.shape[0] + 1
	z = numpy.zeros((n,))
	xx = numpy.concatenate((z, x, z), axis=0)
	return numpy.convolve(xx, kernel, 1)[n:n+x.shape[0]]


class EdgesTooWide(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)


def edge_window(n, eleft, eright, typeleft="linear", typeright="linear", norm=None):
	"""Creates a window which is basically flat, but tapers off on the left and
	right edges.  The widths of the tapers can be controlled, as can the shapes.
	@param n: the width of the window
	@type n: C{int}
	@param eleft: the width of the left taper (i.e. at zero index, in samples).
	@type eleft: C{int}
	@param eright: the width of the right taper (i.e. at index near C{n}, in samples).
	@type eright: C{int}
	@param typeleft: what kind of taper on the left? (Defaults to C{"linear"}).
	@type typeleft: C{'linear'} or C{'cos'}
	@param typeright: what kind of taper on the right?  (Defaults to C{"linear"}).
	@type typeright: C{'linear'} or C{'cos'}
	@param norm: How to normalize?  The default is L{None}, which means no normalization.
		Providing a number C{x} will normalize the window so that the average of the
		C{window**x}==1.
	@type norm: L{None} or C{float != 0}.
	"""
	assert int(n) >= 0
	if not (eleft <= n and eright <= n):
		raise EdgesTooWide, "n=%d, eleft=%d eright=%d" % (n, eleft, eright)
	o = numpy.ones((n,))
	if eleft > 0:
		frac = (numpy.arange(eleft)+0.5)/eleft
		if typeleft == "cos":
			frac = (1.0 - numpy.cos(frac*math.pi))/2.0
		o[:eleft] = frac
		del frac
	if eright > 0:
		frac = ((eright-numpy.arange(eright))-0.5)/eright
		if typeright == "cos":
			frac = (1.0 - numpy.cos(frac*math.pi))/2.0
		numpy.multiply(o[n-eright:], frac, o[n-eright:])
	if norm is not None:
		numpy.divide(o, numpy.average(o**norm)**(1.0/norm), o)
	return o



def edge_window_t(t, eleft, eright, typeleft="linear", typeright="linear", norm=None):
	"""Computes a window which is basically flat, but tapers off on the left and
	right edges.  The widths of the tapers can be controlled, as can the shapes.
	@param t: an array of time values.  They are required to be monotonically increasing,
		and assumed to be linearly spaced.
	@type t: C{numpy.ndarray}
	@param eleft: the width of the left taper (i.e. at zero index, in time units).
	@type eleft: C{float}
	@param eright: the width of the right taper (i.e. at index near C{n}, in time units).
	@type eright: C{float}
	@param typeleft: what kind of taper on the left? (Defaults to C{"linear"}).
	@type typeleft: C{'linear'} or C{'cos'}
	@param typeright: what kind of taper on the right?  (Defaults to C{"linear"}).
	@type typeright: C{'linear'} or C{'cos'}
	@param norm: How to normalize?  The default is L{None}, which means no normalization.
		Providing a number C{x} will normalize the window so that the average of the
		C{window**x}==1.
	@type norm: L{None} or C{float != 0}.
	"""
	if not len(t)>1:
		raise ValueError, "Time axis too short: len(t)=%d" % len(t)
	t0 = float(t[0])
	te = float(t[-1])
	assert te > t0, "t=%s" % str(t)
	w = te - t0
	assert w > 0.0
	if not ( eleft <= w and eright <= w):
		return EdgesTooWide, "eleft=%s eright=%s w=%s" % (eleft, eright, w)
	o = numpy.ones(t.shape)
	if eleft > 0:
		nedge = int(math.ceil((eleft/w)*t.shape[0]))
		wedge = (nedge+1)*eleft/float(nedge)
		tx = t0 - 0.5*wedge/(nedge+1)
		if typeleft == 'cos':
			f = (1.0 - numpy.cos((math.pi/wedge)*(t[:nedge]-tx)))/2.0
		else:
			f = (t[:nedge]-tx)/wedge
		o[:nedge] = f
		del f
	if eright > 0:
		nedge = int(math.ceil((eright/w)*t.shape[0]))
		wedge = (nedge+1)*eright/float(nedge)
		tx = te + 0.5*wedge/(nedge+1)
		y = o.shape[0] - nedge
		if typeright == 'cos':
			f = (1.0 - numpy.cos((math.pi/wedge)*(tx-t[y:])))/2.0
		else:
			f = (tx-t[y:])/wedge
		numpy.multiply(o[y:], f, o[y:])
	if norm is not None:
		numpy.divide(o, numpy.average(o**norm)**(1.0/norm), o)
	return o


def _test_ew():
	t = 1.0 + 0.1*numpy.arange(100)
	for i in range(0,60,4):
		e = 0.0 + 0.1*i
		w = edge_window_t(t, e, 1.432*e, typeright="cos")
		pylab.plot(t, w)
	pylab.show()


if __name__ == '__main__':
	_test_split_into_clumps()
	_test_argmax()
	_test_interp1()
	_test_Poisson()
	_test_N_mean_ad()
	_test_N_median_across()
	# _test_block_stdev()
	_test_split_into_clumps()
	import pylab
	_test_ew()










speechresearch/gmisclib/wnpp_combine.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package wnpp_combine;

use wnpp_local;
use wnpp_rules;
use wnpp_wn;

$nospace = 1;

sub expand_word($)
{
my $w = shift;
# print STDERR "INFO: wnpp_combine: $w\n";

my @o = wnpp_rules::expand_word($w);
if($#o >= 0)	{
	return @o;
	}

@o = wnpp_local::expand_word($w);
push @o, wnpp_wn::expand_word($w);

return normalize_probabilities(@o);
}


sub normalize_probabilities(@)
{
	my $sum = 0;
	my $x;
	foreach $x (@_)	{
		if(exists($x->{p}))	{
			$sum += $x->{p};
			}
		else	{
			$sum += 1;
			$x->{p} = 1;
			}
		}

	foreach $x (@_)	{
		$x->{p} /= $sum;
		}

	return @_;
}

1;










speechresearch/gmisclib/tsops.py


"""Do mathematical operations on time series, where
the two operands don't necessarily have the same
sampling times.     It finds a common sampling time
and sampling interval, then interpolates as necessary
to bring the data onto the common time axis.
"""

import math
from gmisclib import Num
from gmisclib import Numeric_gpk as NG
import gpkimgclass


class axis:
	"""This class represents a time axis for a time series.
	Indices of the underlying array are assumed to be zero-based.
	"""

	def __init__(self, start=None, dt=None, n=None, end=None, crpix=0):
		if start is not None and end is not None and n is not None:
			self.crval = start
			self.n = int(round(n))
			self.cdelt = (end-start)/float(n-1)
		elif start is not None and n is not None and dt is not None:
			self.crval = start
			self.n = n
			self.cdelt = dt
		elif start is not None and dt is not None and end is not None:
			self.crval = start
			self.n = 1 + abs(int(math.floor((end-start)/dt)))
			# print '# self.n = 1+round(', (end-start)/dt, ')=', self.n
			if end > start:
				self.cdelt = dt
			else:
				self.cdelt = -dt
		else:
			raise ValueError, "Either silly values or not implemented."
		assert self.n >= 0, "Silly number of data"
		self.crpix = crpix
		# print 'info=', self.crval, 'at', self.crpix, 'dt=', self.cdelt, 'n=', self.n
		assert round(self.index(self.start())) == 0, 'start fail: %s' % self
		assert round(self.index(self.end())) == self.n-1, 'end fail: %s' % self

	def N(self):
		return self.n

	def coord(self, index):
		"""What is the i^th coordinate if the i^th index==index?
		More plainly, this function gives you the coordinate that
		corresponds to the index."""
		assert self.n >= 0
		return self.crval + (index-self.crpix) * self.cdelt
	

	def coords(self):
		"""Generate an array of all the time values."""
		assert self.n >= 0
		index = Num.arrayrange(self.n)
		return index*self.cdelt + (self.crval-self.crpix*self.cdelt)


	def index(self, t, limit=False, error=True):
		assert self.n > 0
		assert self.cdelt != 0
		tmp = self.crpix + (t-self.crval)/self.cdelt
		if limit:
			rtmp = round(tmp)
			if not ( rtmp >= 0 ):
				tmp = 0.0
			elif not (rtmp < self.n):
				tmp = self.n - 1.0
		elif error and not 0 <= round(tmp) < self.n:
			raise IndexError, "coordinate out of range: %g->%.1f" % (t, tmp)
		return tmp


	def indices(self, t, limit=False, error=True):
		assert self.n > 0
		assert self.cdelt != 0
		tmp = self.crpix + (t-self.crval)/self.cdelt
		if limit:
			Num.maximum(tmp, 0.0, tmp)
			Num.minimum(tmp, self.n-1, tmp)
		elif error:
			nbad = Num.sum(Num.less(tmp, -0.5)) + Num.sum(Num.greater(tmp,self.n-0.5))
			if nbad:
				raise IndexError, "%d coordinates out of range" % nbad
		return tmp


	def dt(self):
		return self.cdelt


	def start(self):
		return self.coord(0)

	def end(self):
		return self.coord(self.n-1)

	def __str__(self):
		return '<axis start=%g end=%g dt=%g n=%d>' % (self.start(), self.end(),
								self.dt(), self.N()
								)
	__repr__ = __str__


def time(datasets, start=None, end=None):
	dts = 0.0
	dtn = 0
	for x in datasets:
		tdt = x.dt()
		dts += math.log(tdt)
		dtn += 1
	dt = math.exp(dts/dtn)

	_s = [x.start() for x in datasets ]
	if start is not None:
		_s.append(start)
	_start = max(_s)
	_e = [x.end() for x in datasets]
	if end is not None:
		_e.append(end)
	_end = min(_e)

	n = int(math.floor( ( _end - _start ) / dt ) )
	if n < 0:
		n = 0
	return axis( start=_start, dt=dt, n=n )


def time2(a, b):
	dt = 0.5*( a.dt() + b.dt() )
	start = max(a.start(), b.start())
	end0 = min(a.end(), b.end())
	n = int(math.floor((end0-start)/dt))
	return axis(start=start, dt=dt, n=n)


def _fill_interp_guts(a, t, fill, interpolator):
	"""Returns a Numeric array."""
	assert len(t.shape) == 1
	if a.n[2] == 0:
		# This case catches empty datasets.
		return Num.zeros((t.shape[0], a.n[1]), Num.Float) + fill
	noneedfill = Num.greater_equal(t, a.start()) * Num.less_equal(t, a.end())
	assert len(noneedfill.shape) == 1
	# print 'nnf', noneedfill
	nofillidx = Num.nonzero(noneedfill)[0]
	# print 'nfi', nofillidx
	if nofillidx.shape != t.shape:
		# print 't.shape=', t.shape
		ainofill = interpolator(a, Num.take(t, nofillidx, axis=0))
		# print 'ainf', ainofill
		out = Num.zeros((t.shape[0], a.n[1]), Num.Float) + fill
		# print 'out1=', out
		Num.put(out, nofillidx, ainofill)
		# print 'out2=', out
		# print 'outshape=', out.shape
	else:
		out = interpolator(a, t)
		# print 'Outshape=', out.shape
	return out


def test_fig():
	print "TEST_FIG"
	a = axis(start=2.0, dt=1.0, n=10)
	a.n = (0, 1, 10)
	t = Num.arrayrange(20)
	fill = -1
	ifcn = lambda a, b: 100
	q = _fill_interp_guts(a, t, fill, ifcn)
	print q
	print q.shape


def interp_fill(a, t, fill):
	return _fill_interp_guts(a, t, fill, interp)

def interpN_fill(a, t, fill):
	return _fill_interp_guts(a, t, fill, interpN)



def interp(a, t):
	"""Interpolate to a specified time axis.
	This does a linear interpolation.
	@param a: data to be interpolated (a time series)
	@type a: gpkimgclass.gpk_img
	@type t: an array of times.
	@rtype: numpy array.
	@return: data interpolated onto the specified time values.
	"""
	idx = a.t_index(t)
	return NG.interp(a.d, idx)



def test_interp1():
	x = Num.array([0, 1], Num.Float)
	xx = gpkimgclass.gpk_img({'CDELT2':1.0, 'CRPIX2':1, 'CRVAL2':0}, x)
	t = Num.array([0.0, 0.7, 0.99, 1.0], Num.Float)
	q = interp(xx, t)
	print q.shape, t.shape, x.shape, xx.d.shape
	print q
	assert q.shape[0] == t.shape[0]
	assert len(q.shape) == len(xx.d.shape)
	assert Num.sum(Num.absolute(q-[[0.0], [0.7], [0.99], [1.0]]))<1e-6
	qq = gpkimgclass.gpk_img({'CDELT2':1.0, 'CRPIX2':1, 'CRVAL2':0}, q)
	print 'qq.n', qq.n, xx.n
	assert qq.n[1] == xx.n[1] and qq.n[2] == t.shape[0]
	qn = interpN(xx, t)
	print 'qn=', qn
	assert Num.sum(Num.absolute(qn-[[0.0], [1.0], [1.0], [1.0]]))<1e-6

def test_interp2():
	x = Num.array([0, 1, 1.5], Num.Float)
	xx = gpkimgclass.gpk_img({'CDELT2':1.0, 'CRPIX2':1, 'CRVAL2':0}, x)
	t = Num.array([0.0, 0.7, 0.99, 1.0, 1.1, 2.0], Num.Float)
	q = interp(xx, t)
	assert Num.sum(Num.absolute(q-[[0.0], [0.7], [0.99], [1.0], [1.05], [1.5]]))<1e-6
	qn = interp(xx, t)
	assert Num.sum(Num.absolute(qn-[[0.0], [0.7], [0.99], [1.0], [1.05], [1.5]]))<1e-6


def test_interp3():
	x = Num.array([[0, 100], [1, 101], [1.5, 101.5]], Num.Float)
	xx = gpkimgclass.gpk_img({'CDELT2':1.0, 'CRPIX2':1, 'CRVAL2':0}, x)
	t = Num.array([0.0, 0.7, 0.99, 1.0, 1.1, 2.0], Num.Float)
	q = interp(xx, t)
	print q
	qq = gpkimgclass.gpk_img({'CDELT2':1.0, 'CRPIX2':1, 'CRVAL2':0}, q)
	print 'qq.n', qq.n, xx.n
	assert qq.n[1] == xx.n[1] and qq.n[2] == t.shape[0]
	assert Num.sum(Num.absolute(q-[[0.0, 100.0], [0.7, 100.7], [0.99, 100.99],
					[1.0, 101.0], [1.05, 101.05], [1.5, 101.5]]))<1e-6
	qn = interp(xx, t)
	assert Num.sum(Num.absolute(qn-[[0.0, 100.0], [0.7, 100.7], [0.99, 100.99],
					[1.0, 101.0], [1.05, 101.05], [1.5, 101.5]]))<1e-6



def interpN(a, t):
	"""Interpolate to a specified time axis via
	nearest-neighbor interpolation.
	A is a gpkimgclass, and t is an array of times.
	Returns a Numeric array, not a gpkimgclass.
	"""
	# print "interp.a=", a
	# print "interp.t=", t
	idx = a.t_index(t)
	return NG.interpN(a.d, idx)



def common(data_sets, start=None, end=None):
	"""Computes a common time axis for several datasets.
	Linearly interpolate as needed.
	The data sets need not be the same width, and need not have the
	same sampling interval or a common starting time.
	@param data_sets: this is a list of the data to be put on a common time axis.
	@type data_sets: L{list}(L{gpkimgclass.gpk_img})
	@param start: this allows you to restrict the output data to a smaller region.
	@param end: this allows you to restrict the output data to a smaller region.
	@type start: L{float} or L{None}
	@type end: L{float} or L{None}
	@rtype: list(numpy.ndarray) where the first ndarray is 1-D and the rest are two dimensional.
	@return: the time_axis (as a 1-D numpy array of time values),
		followed by a 2-D numpy array for each of the input data sets.
	"""
	tt = time(data_sets, start=start, end=end)
	t = tt.coords()

	return [tt] + [ interp(x, t) for x in data_sets ]



def commonN(data_sets, start=None, end=None):
	"""Put several data sets on a common time axis.
	Interpolate by choosing nearest neighbor.
	"""
	tt = time(data_sets, start=start, end=end)
	t = tt.coords()

	return [t] + [ interpN(x, t) for x in data_sets ]


def mul(a, b, hdr_op=None):
	tt = time((a, b))
	t = tt.coords()
	# print "t=", t
	ai = interp(a, t)
	bi = interp(b, t)
	# print "ai=", ai
	# print "bi=", bi
	c = ai * bi
	# print "c=", c

	if hdr_op is None:
		h = {}
	else:
		h = hdr_op(a.hdr, b.hdr)

	h['CDELT2'] = tt.dt()
	h['CRVAL2'] = tt.start()
	h['CRPIX2'] = 1
	
	return gpkimgclass.gpk_img(h, c)



def copy_interval(a, t0, t1, hdr_op=None, mode="rr"):
	"""This copies the part of the time-series in a
	where t0 < t < t1.
	'a' is a gpk_img object.
	"""

	if hdr_op is None:
		h = a.hdr.copy()
	else:
		h = hdr_op(a.hdr, t0, t1)
	i0 = a.t_index(t0)
	i1 = a.t_index(t1)
	if mode[0] == "r":
		i0 = int(round(i0))
	elif mode[0] == "w":
		i0 = int(math.floor(i0))
	elif mode[0] == "n":
		i0 = int(math.ceil(i0))
	if mode[1] == "r":
		i1 = int(round(i1))
	elif mode[1] == "w":
		i1 = int(math.floor(i1))
	elif mode[1] == "n":
		i1 = int(math.ceil(i1))

	d = Num.array(a.d[i0:i1,:], Num.Float, copy=True)
	h['CRVAL2'] = a.time(i0)
	h['CRPIX2'] = 1
	return gpkimgclass.gpk_img(h, d)


def apply(fcn, a, hdrfcn=lambda x:x):
	"""Apply a function, point-by-point to the data in a."""
	return gpkimgclass.gpk_img(hdrfcn(a.hdr), fcn(a.d))


def resample(a, dt):
	import samplerate
	ratio = a.dt()/dt
	d = samplerate.resample(a.d, ratio)
	assert len(d.shape)==len(a.d.shape)
	assert d.shape[1]==a.d.shape[1], "d.shape[0]: %d -> %d" % (a.d.shape[0], d.shape[0])
	assert abs(float(d.shape[0])/float(a.d.shape[0]) - ratio) < 0.1
	h = a.hdr.copy()
	h['CDELT2'] = dt
	return gpkimgclass.gpk_img(h, d)


def test():
	a = gpkimgclass.gpk_img({'CDELT2':1.0, 'CRPIX2':1, 'CRVAL2':0.0},
				Num.arrayrange(10))
	b = gpkimgclass.gpk_img({'CDELT2':0.5, 'CRPIX2':1, 'CRVAL2':0.4},
				Num.arrayrange(10)*0.5+0.4)
	# print 'a=', a.d
	# print 'b=', b.d
	# print 'b.time()', b.time()
	ab = mul(a, b)
	# print 'ab=', ab.d
	# print 'ab.time()=', ab.time()
	err = ab.d - Num.transpose([ab.time()])**2
	# print 'err=', err
	assert Num.sum(err**2) < 1e-5



if __name__ == '__main__':
	test_interp1()
	test_interp2()
	test_interp3()
	test()










speechresearch/gmisclib/ran.native_perl.pm


#!/usr/local/bin/perl

package ran;

my $nstore = undef();
my $M_PI = 3.1415926535;

sub ::Nnoise
{
 if(defined($nstore))	{
	my $x = $nstore;
	undef($nstore);
	return $x;
	}

 my ($x1, $x2);
 do	{
	$x1 = ran1();
	} while ($x1 == 0);
 do	{
	$x2 = ran1();
	} while ($x2 == 0);
 $nstore = sqrt(-2.0*log($x1)) * cos(2*$M_PI*$x2);
 sqrt(-2.0*log($x2)) * cos(2*$M_PI*$x1);
}


my @rstore;
my $N = 100;

sub ran1
{
 if($#rstore < $N-1)	{
	srand(time());
	my $i;
	for($i=0; $i<$N; $i++)	{
		$rstore[$i] = rand(1);
		}
	}
 my $n = int(rand($N));
 my $z = $rstore[$n] + 7*rand(1);
 $rstore[$n] = rand(1)/3;

 $z-int($z);
}


my $b16 = 65536;

sub ran2
{
 my $i = shift();
 my $j = unpack("%32b*", $i);

 my $t1 = (($i>>9)%$b16 ^ 11111) * ($i%$b16 ^ $j ^ 10001);
 my $t2 = ($i%$b16 ^ 17131) * (($i/$b16)%$b16 ^ 30020);

 my $q1 = (($t1>>14)%$b16 ^ 12111) * ($t2%$b16 ^ 20071);
 my $q2 = ($t1%$b16 ^ 17001) * (($t2/$b16)%$b16 ^ 10220);

 my $x1 = ( 197 ^ $j ^ (($t1>>11)%$b16)) * ($q2%$b16 ^ 1076) ^ ($t2>>3);
 my $x2 = (13 ^ ($i%97) ^ ($t2%$b16)) * (($q1>>3)%$b16 ^ 1117) ^ ($t1>>2);

 return (($x1%$b16)/$b16 + $x2%$b16)/$b16;
}











speechresearch/gmisclib/xmlmisc.py


"""This contains helper functions and classes for processing XML,
based on the ElementTree module.
"""

import xml.etree.cElementTree as elTree


def treestructures(elt):
	"""This gives you a view of what the XML hierarchy looks like.
	It's intended to help you deduce the correct DTD, or just to understand
	how the data is arranged.  It shows you the kinds of leaf tags you have
	and the kinds of paths through the XML tree necessary to get to each leaf.
	@param elt: an XML tree structure
	@type elt: an xml.etree.cElementTree Element
	@return: a sequence of embedding lists.   Each embedding list contains
		the tags you go through en route to a leaf node.   So,
		C{<a> <b> <c>x</c> </b> </a>} would yield a list C{['a', 'b', 'c']}
		and C{<a> <b>x</b> <c> y </c> </a>} would yield
		C{['a', 'b']} and C{['a', 'c']}.
	@rtype: iterator(list(str))
	"""
	assert elTree.iselement(elt)
	if len(elt) == 0:
		return set( [ ( elt.tag,) ] )
	rv = set()
	eltt = (elt.tag,)
	for e in elt:
		for re in treestructures(e):
			rv.add(eltt + re)
	return rv


class _tmpnode(object):
	def __init__(self, el, parent, i):
		self.e = el
		self.p = parent
		self.id = id(el)
		self.i = i
	
	def __hash__(self):
		return self.id
	
	def __eq__(self, other):
		return self.e() is other.e()

	def check(self, e):
		if self.e is not e:
			raise ValueError, "Whoops"
		return self




class loc_finder(object):
	"""A class for specifying a path through an XML tree to a particular node.
	Basically, this is a way of referring to a particular element that will
	survive serialization of the XML tree.
	"""

	def __init__(self, root_element):
		"""Create an instance of the L{loc_finder} class and initialize it from a
		portion of an XML tree.
		@param root_element: the top element of the tree (or subtree).   All positions
			will be computed relative to this element.
		@type root_element: L{elTree.Element}.
		@note: This walks the entire XML file and builds a cache, so it is expensive
			to initialize, but fairly cheap to use.
		@note: this works on L{elTree.Element} object, not on an L{elTree.ElementTree}
			object.    If you have x which is a L{elTree.ElementTree}, then use
			loc_finder(x.get_root()).
		"""
		self.tree = root_element
		self.up = {}
		self.maxdepth =  self.__walk(self.tree)


	def __walk(self, tree):
		depth = 0
		for (i,t) in enumerate(tree):
			self.up[id(t)] = _tmpnode(t, tree, i)
			td = self.__walk(t)+1
			if td > depth:
				depth = td
		return depth + 1


	def find_up(self, el, tag):
		"""Search upwards (towards the document root) to find the
		first tag of the specified type.
		@type tag: L{str}
		@param tag: the tag of an XML element.
		@rtype: L{elTree.Element}
		@return: The smallest enclosing element that has the specified tag.
		"""
		depth = 0
		while el is not self.tree:
			if el.tag == tag:
				return el
			tmp = self.up[id(el)].check(el)
			el = tmp.p
			if depth >= self.maxdepth:
				raise ValueError, "Whoops"
			depth += 1
		return None
	

	def path(self, el):
		"""Describe the path through an XML file to a specific element.
		@param el: The target element.
		@return: A tuple, intended to be handed to L{walkto}.
		@type el: L{elTree.Element}
		@rtype: L{tuple}C{(L{int})}
		"""
		rv = []
		while el is not self.tree:
			tmp = self.up[id(el)].check(el)
			rv.append(tmp.i)
			el = tmp.p
			if len(rv) >= self.maxdepth:
				raise ValueError, "Whoops"
		rv.reverse()
		return tuple(rv)


	@staticmethod
	def walkto(elem, path):
		"""If you have an element in an elementTree and a path obtained from L{loc_finder}C{(elem)}.L{path}C{(X)},
		this will walk you back to element C{X}.
		@param elem: an element in an XML tree.  Normally, this is the root element.
		@type elem: L{elTree.Element}
		@param path: a location in the specified XML (sub)tree.
		@type path: C{tuple(int)}
		@rtype: L{elTree.Element}
		@return: The element specified by the C{path}, in the (sub)tree.
		"""
		# if not path:
			# return elem
		# p0 = path[0]
		# for (i,t) in enumerate(elem):
			# if i == p0:
				# return loc_finder.walkto(t, path[1:])
		for (lvl,p) in enumerate(path):
			found = False
			for (i, t) in enumerate(elem):
				if i == p:
					found = True
					elem = t
					break
			if not found:
				raise ValueError, "Path at level %d specifies element %d, but there are only %d" % (lvl, p, i+1)
		return elem



def test_loc_finder():
	tree = elTree.Element('a')
	t1 = elTree.Element('b')
	t2 = elTree.Element('c')
	tree.append(t1)
	tree.append(t2)
	top = elTree.Element('0')
	top.append(tree)

	lf = loc_finder(top)
	assert loc_finder.walkto(top, lf.path(t2)) is t2
	assert loc_finder.walkto(top, lf.path(t1)) is t1
	assert loc_finder.walkto(top, lf.path(tree)) is tree
	print list(loc_finder.walk_between(top, lf.path(t1), lf.path(t2)))
	assert [t.tag for t in loc_finder.walk_between(top, lf.path(t1), lf.path(t2))] == ['a', 'b']

def test():
	test_loc_finder()

if __name__ == '__main__':
	test()
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"""Markov-Chain Monte-Carlo algorithms.

Here, we do MCMC when -log(p) is a sum of squares."""


import sys
import math
import random
import Num
import RandomArray
import LinearAlgebra
import g_localfit
import avio
import time
import multivariate_normal
import gpkmisc
import die
import g_implements
from mcmc import _read, _start_is_list_a, def_logger, stepper


# These fudge factors are approximately correct so that,
# for a multivariate Gaussian distribution, you will
# get the same answer with minimize=1 as with minimize=0.
# Minimize=0 -> Markov Chain Monte Carlo.
VARFUDGE = 0.707
VF2 = 1.2
EFUDGE = 1.0/2.0
WORRY = 6
MINIMIZE = 0.0
D = 1

__version__ = "$Revision: 1.62 $"


class CantGetPoint(RuntimeError):
	def __init__(self, s):
		RuntimeError.__init__(self, s)

class DontGoHere(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)


class NegativeEigenvalue(ValueError):
	def __init__(self, ev):
		ValueError.__init__(self, str(ev))
		self.ev = ev



class BadlyConditioned(RuntimeError):
	def __init__(self, s):
		RuntimeError.__init__(self, s)



class timer:
	def __init__(self):
		self.tot = 0.0
		self.t0 = None
		self.nc = 1.0
	
	def start(self):
		assert self.t0 is None
		self.t0 = time.time()
	
	def stop(self):
		assert self.t0 is not None
		delta = time.time() - self.t0
		assert delta >= 0.0
		self.tot += delta
		self.t0 = None
		self.nc += 1

	def is_running(self):
		return self.t0 is not None

	def running_total(self):
		if self.t0 is not None:
			t = time.time()
			self.tot += t-self.t0
			self.t0 = t
		return self.tot

	def get(self):
		t = self.running_total()
		nc = self.nc + 0.5*self.is_running()
		return t/nc

	def leak(self, fac=0.8):
		self.tot *= fac
		self.nc *= fac


class problem_definition(object):
	@g_implements.make_optional
	@g_implements.make_varargs
	def __init__(self, resid_fcn, c, fixer=None):
		self.c = c
		self._fixer = fixer
		assert callable(resid_fcn)
		self.rf = resid_fcn

	def resid(self, x):
		return (self.rf)(x, self.c)

	def fixer(self, x):
		"""This allows for symmetries in problems."""
		if self._fixer is not None:
			return (self._fixer)(x, self.c)
		return x


class position(object):
	HUGE = 1e30

	@g_implements.make_optional
	def __init__(self, x, problem_def, resid=None):
		g_implements.check(problem_def, problem_definition)
		self.pd = problem_def
		# print "position:x=", x
		self.x = self.pd.fixer(Num.array(x, Num.Float, copy=True))
		assert len(self.x.shape) == 1
		# print "self.x=", self.x
		# self.shape = self.x.shape
		self._r = resid
		self._ssq = None
		self.tmr = None


	def attach_timer(self, tmr):
		self.tmr = tmr



	def resid(self):
		if self._r is None:
			if self.tmr is not None:
				self.tmr.start()
			try:
				fv = self.pd.resid(self.x)
			except DontGoHere, x:
				print "Don't go here", x
				self._r = x
			else:
				if fv is None:
					print 'FV=none'
					self._r = DontGoHere( 'Function returned "None"' )
				else:
					print 'r=', fv
					self._r = Num.asarray(fv, Num.Float)
			if self.tmr is not None:
				self.tmr.stop()

		if isinstance(self._r, DontGoHere):
			if D:
				print 'position: DontGoHere'
				sys.stdout.flush()
			raise self._r
		return self._r



	def badspot(self):
		try:
			self.resid()
		except DontGoHere:
			return 1
		return 0


	def sumsq(self):
		if self._ssq is None:
			# print 'Computing sumsq' 
			try:
				tmp = self.resid()
			except DontGoHere:
				self._ssq = self.HUGE
			else:
				print 'tmp=', tmp
				self._ssq = Num.sum(tmp**2)
				if self._ssq > self._r.shape[0] * 1000.0:
					ri = Num.argsort(self._r)
					print '#WARN: Huge ssq:', ri[-1], ri[0], self._r.shape[0], self._r[ri[-1]], self._r[ri[0]]
		return self._ssq


	def logp(self):
		return -self.sumsq()/2.0

	def shape(self):
		return self.x.shape[0]

	def new(self, shift):
		"""Returns a new position, shifted by the specified amount."""
		tmp = position(self.x + shift, self.pd)
		tmp.attach_timer( self.tmr )
		return tmp

	def prms(self):
		return self.x

	def __str__(self):
		return '<POS %s -> %s>' % (str(self.x), str(self._logp))


def linear_least_squares_lambda(a, b, lmbda):
	assert len(a.shape) == 2
	assert len(b.shape) in (1, 2)
	ata = Num.matrixmultiply(Num.transpose(a), a)
	# print 'ata=', ata
	i = Num.identity(ata.shape[0])
	atb = Num.matrixmultiply(Num.transpose(a), b)
	atal = ata + i*lmbda
	ev_ata = LinearAlgebra.Heigenvalues(ata)
	ata = None	# Reclaim memory.
	ev_atal = ev_ata + lmbda	# Eigenvalues of atal
	if not Num.alltrue(ev_atal > 0.0):
		raise NegativeEigenvalue, min(ev_atal)
	x = -LinearAlgebra.solve_linear_equations(atal, atb)
	# print 'a=', a
	# print 'x=', x
	# print 'b=', b
	# print 'ax=', Num.matrixmultiply(a, x)
	# print 'ax+b', Num.matrixmultiply(a, x) + b
	# print '(ax+b)**2', (Num.matrixmultiply(a, x) + b)**2
	fiterr = Num.sum( (Num.matrixmultiply(a, x) + b)**2 )
	a = None	# Reclaim memory
	return (x, fiterr, atal, ev_ata)



def test_llsl_1():
	"""Simplest case - one parameter, one observation."""
	b0 = Num.array( (1,) )
	a0 = Num.array( ((1,),) )
	step, fiterr, atal, ev_ata = linear_least_squares_lambda(a0, b0, 0.0)
	# print step
	# print fiterr
	# print atal
	assert fiterr < 1e-6
	assert Num.alltrue(Num.absolute(step+1)<1e-6)

def test_llsl_1o():
	"""Overdetermined."""
	b0 = Num.array( (1,0) )
	a0 = Num.array( ((1,),(1,),) )
	step, fiterr, atal, ev_ata = linear_least_squares_lambda(a0, b0, 0.0)
	# print step
	# print fiterr
	# print atal
	assert abs(fiterr-0.5) < 1e-6
	assert Num.alltrue(Num.absolute(step+0.5)<1e-6)


def test_llsl_2u():
	"""Underdetermined."""
	b0 = Num.array((1,))
	a0 = Num.array(((1,1),))
	e = 0
	try:
		step, fiterr, atal, ev_ata = linear_least_squares_lambda(a0, b0, 0.0)
	except LinearAlgebra.LinAlgError, x:
		if str(x) == 'Singular matrix':
			e = 1
	assert e == 1, 'Should throw exception.'

	step, fiterr, atal, ev_ata = linear_least_squares_lambda(a0, b0, 1.0)
	# print step
	# print fiterr
	# print atal
	assert abs(step[0]-step[1]) < 0.01
	assert Num.sum(Num.ravel(step)**2) < 0.5
	assert fiterr < 0.5 and fiterr>0.01

	step, fiterr, atal, ev_ata = linear_least_squares_lambda(a0, b0, 0.0001)
	# print step
	# print fiterr
	# print atal
	assert abs(step[0]-step[1]) < 0.01
	assert abs(step[0]+step[1]+1) < 0.01
	assert fiterr < 0.001


def test_llsl_2():
	"""Simplest case - two parameters, two observations."""
	b0 = Num.array( (1,-1) )
	a0 = Num.array( ((1,1),(1,-1)) )
	step, fiterr, atal, ev_ata = linear_least_squares_lambda(a0, b0, 0.0)
	# print step
	# print fiterr
	# print atal
	assert fiterr < 1e-6
	assert Num.sum(Num.absolute(step-[0,-1]))<1e-6


	

SINGPASSES = 10

class Lambda_c:
	__doc__ = """This class remembers and increments Lambda,
	for a Levenberg-Marquart-like algorithm.  Initially, when
	we're trying to find the first acceptable step, the adjustments
	to lambda are large.   Then, once a couple of acceptable
	steps have been found, we make the adjustments to lambda
	smaller and also begin to enforce the optimal ratio of
	accepted steps to rejected steps (1:3).
	Later, we keep enforcing the ratio, and make the adjustments
	to lambda still smaller.
	"""

	EARLY_REJECT = 10.0
	EARLY_ACCEPT = 0.1
	ACCEPT = 0.2
	LATE_ACCEPT = 0.6
	AR_RATIO = 0.25	# If everything is going well, we'd like to accept 25% of the steps.
	MIN = 1e-10
	NEG = 5.0
	SING = 2.0
	LIM_F = 10.0

	def __init__(self, lmbda, np):
		"""lmbda is the initial value;
		np is the number of parameters, which is used to control
		whether adjustments are fine (late) or coarse (early).
		"""
		self._lmbda = lmbda
		self.nacc = 0
		self.np = np
		self.fbek = 1.0
		self.vfac = 1.0

	def adjust_BadEstKluge(self, f):
		self.fbek = 1.0/math.hypot(1.0, f)

	def adjust_VfacKluge(self, vfac):
		self.vfac = vfac

	def fa(self):
		# Npf is the result of a complicated calculation.
		# The question is :
		# Assume that you are simulated annealing, and are in the equilibrium
		# distribution for a quadratic np-dimensional potential.
		# Assume you are stepping with a multivariate gaussian step given
		# by that same potential.  What is the probability that the
		# attempted step will bring you closer to the center (lower the E)?
		# It's 50% for a 1-D distribution, but gets smaller for higher D,
		# asymptotically reaching a constant.  The logic is that along
		# a selected direction, you step closer half of the time,
		# but, you're also stepping sideways, and the sideways part of the
		# step can increase the distance.
		tmp = self.vfac * float(self.np-1)/(1.0 + self.np)
		npf = math.exp(-tmp**2)

		return math.sqrt(self.fbek) * npf

	def fr(self):
		return self.fbek

	def lmbda(self):
		"""Return the current value of lambda."""
		return self._lmbda

	def neg(self, min_eigenval):
		self._lmbda = max(self._lmbda*self.NEG, -1.5*min_eigenval)

	def sing(self):
		self._lmbda *= self.SING

	def accept(self):
		if self.nacc < 2:
			f = self.EARLY_ACCEPT ** self.fa()
		elif self.nacc > self.np:
			f = self.LATE_ACCEPT ** self.fa()
		else:
			f = self.ACCEPT ** self.fa()
		self._lmbda = max(f*self._lmbda, self.MIN)
		self.nacc += 1


	def reject(self):
		if self.nacc < 2:
			f = self.EARLY_REJECT ** self.fr()
		elif self.nacc > self.np:
			f = self.LATE_ACCEPT ** (-self.AR_RATIO * self.fr())
		else:
			f = self.ACCEPT ** (-self.AR_RATIO * self.fr())
		self._lmbda *= f


	def low_lim(self, x):
		x /= self.LIM_F
		if self._lmbda < x:
			if D:
				print 'Lambda limited to smallest ev: %g -> %g' % (self._lmbda, x)
			self._lmbda = x


	def high_lim(self, x):
		x *= self.LIM_F
		if self._lmbda > x:
			if D:
				print 'Lambda limited to largest ev: %g -> %g' % (self._lmbda, x)
			self._lmbda = x


def _evec_write(log_fd, a_vec, a_val, note):
	Nlim = 500
	o = ['note=%s' % note,  'eigenvalue=%g' % a_val]
	# XXX Below error checks shouldn't be needed...
	try:
		sq = Num.absolute(a_vec)**2
	except OverflowError:
		die.info("note=" + note)
		die.info("a=" + str(a_vec))
		raise
	idx = Num.argsort(sq)
	total = Num.sum(sq)
	ssq = 0.0
	n = 0
	for i in range(idx.shape[0]-1, -1, -1):
		j = idx[i]
		o.append( 'c%d=%.3f' % (j, a_vec[j]))
		ssq += sq[j]
		n += 1
		if ssq > total*(1-n/float(Nlim)):
			break
	log_fd.write('#Evec: ' + '; '.join(o) + '\n')
	log_fd.flush()



class SQstepper(stepper):
	def __init__(self, pd, lop, v, minimize=0):
		stepper.__init__(self, pd, v)
		assert check_list_of_positions(lop, pd)
		self.archive = lop
		self.np = self.current().shape()
		self.fcntime = timer()
		self.runtime = timer()

		self.lmbda = Lambda_c(1e-6, np)
		self.np = np
		self.archive = archiver(np, v, pd, self.fcntime)

		ZZZ
		for p in positions:
			p.tmr = self.fcntime
			if self.archive.add_initial( p ):
				break

		ZZZ
		for x in locations:
			if self.archive.add_initial( position(x, pd, tmr=self.fcntime) ):
				break
		self.archive.go()
		self.minimize = minimize
		self.logfd = None
		self.a = None
		self.b = None


	def sumsq(self):
		return self.current().sumsq()


	def _set_current(self, newcurrent):
		self.archive.set_current(newcurrent)
		if self.needs_a_reset():
			self.reset()


	def current(self):
		return self.archive.current()

	def last(self):
		return self.archive.last()


	def _step_ab(self, a, b):
		# print 'A', a
		# print 'B', b
		ipass = 0
		while ipass < SINGPASSES:
			print 'PASS', ipass, 'lambda', self.lmbda.lmbda()
			try:
				step, fiterr, atal, ev_ata = linear_least_squares_lambda(a, b, self.lmbda.lmbda())
			except LinearAlgebra.LinAlgError, x:
				if x.startswith('Singular'):
					die.warn('Singular equations in _step_ab(). Lambda=%g' % self.lmbda.lmbda())
					self.lmbda.sing()
				else:
					raise
			except NegativeEigenvalue, x:
				die.warn('Negative eigenvalue in llsql. Lambda=%g, ev=%g'
						% (self.lmbda.lmbda(), x.ev))
				self.lmbda.neg(x.ev)
			else:
				self.lmbda.low_lim( min(ev_ata) )
				self.lmbda.high_lim( max(ev_ata) )
				break
			ipass += 1
		if ipass >= SINGPASSES:
			raise BadlyConditioned, "Can't get positive eigenvalues: pass=%d lambda=%g" % (ipass, self.lmbda.lmbda())
		here = self.current()
		print 'HERE', here.prms()
		print 'STEP', step

		ctr = here.prms() + step
		print 'CTR', ctr
		sfac = self.minimize
		vfac = (VARFUDGE + (VF2-VARFUDGE)*self.minimize)**2
		self.lmbda.adjust_VfacKluge(vfac)
		print 'sfac=', sfac, 'vfac=', vfac
		return self._trysteps(here.prms() + sfac*step, vfac*LinearAlgebra.inverse(atal), here)


	def _trysteps(self, ctr, var, here):
		MAXTRIES = 10
		mvn = multivariate_normal.multivariate_normal(ctr, var)
		i = 0
		print 'fcntime=', self.fcntime.get(), self.runtime.get()
		while i == 0 or (i < MAXTRIES and 2*self.fcntime.get() < self.runtime.get()):
			newx = mvn.sample()
			print 'NEWX', newx
			sys.stdout.flush()
			accepted = self.trypos(newx, here)
			if accepted:
				if i == 0:
					self.lmbda.accept()
				break
			else:
				if i == 0:
					self.lmbda.reject()
			i += 1
		print 'Accepted:', accepted
		sys.stdout.flush()
		return accepted


	def trypos(self, newx, here):
		print 'NEWX', newx
		sys.stdout.flush()
		new = position(newx, here.pd)
		new.attach_timer(self.fcntime)
		print 'NEWLOGP', new.logp(), here.logp()
		if new.logp() > here.logp()-random.expovariate(EFUDGE/(EFUDGE+self.minimize)):
			self._set_current( new )
			self._set_failed( None )
			accepted = 1
		else:
			self._set_failed( new )
			accepted = 0
		self.archive.add( new )
		return accepted


	def step(self, evmisc=None, atmisc=None, showvec=0):
		"""Returns 0 or 1, depending on whether the step was accepted or not.
		"""
		SQstepper.step(self)
		if evmisc is None:
			evmisc = {}
		if atmisc is None:
			atmisc = {}
		self.runtime.start()
		self.b, self.a, not_locally_linear = get_localfit(self.archive)
		self.lmbda.adjust_BadEstKluge(not_locally_linear)
		o = self._step_ab(self.a, self.b)
		self.print_at(misc=atmisc)
		self.print_ev_diag(misc=evmisc, vectors=showvec)
		self.fcntime.leak()
		self.runtime.stop()
		self.runtime.leak()

		# Just save some memory here:
		self.archive.trim_initial()
		return o

	def status(self):
		o = ['E=%g' % self.sumsq(),
			'fcntime=%s' % self.fcntime.get(),
			'runtime=%s' % self.runtime.get(),
			'lambda=%s' % self.lmbda.lmbda()
			]
		return '; '.join(o) + ';'


	def print_ev_diag(self, misc=None, vectors=0):
		if misc is None:
			misc = {}
		if self.logfd is None:
			return
		log_fd = self.logfd
		curv = Num.matrixmultiply(Num.transpose(self.a), self.a)
	
		if vectors:
			eval, evec = LinearAlgebra.Heigenvectors(curv)
		else:
			eval = LinearAlgebra.Heigenvalues(curv)
			evec = None
	
		mx_e = gpkmisc.N_maximum(eval)
		o = misc.copy()
		o['Max_EV'] = '%6g' % mx_e
		o['Min_EV'] = '%6g' % gpkmisc.N_minimum(eval)
		lg_thr = mx_e/10.0
		sm_thr = mx_e/1e4
		o['N_large_ev'] = Num.sum(Num.greater(eval, lg_thr))
		o['large_thr'] = '%6g' % lg_thr
		o['N_small_ev'] = Num.sum(Num.less(eval, sm_thr))
		o['small_thr'] = '%6g' % sm_thr
		o['Median_EV'] = '%6g' % gpkmisc.N_median(eval)
		o['N_sm_lambda'] = Num.sum(Num.less(eval, self.lmbda.lmbda()))
		o['lambda'] = '%6g' % self.lmbda.lmbda()
		log_fd.write('#EV: ' + avio.concoct(o) + '\n')
		if vectors:
			n = eval.shape[0]
			_evec_write(log_fd, evec[0,:], eval[0], "S")
			if n > 2:
				_evec_write(log_fd, evec[1,:], eval[1], "S")
			if n > 1:
				_evec_write(log_fd, evec[-1,:], eval[-1], "L")
			if n > 3:
				_evec_write(log_fd, evec[-2,:], eval[-2], "L")
		log_fd.flush()


	def print_at(self, misc=None):
		"""Prints a file to match the old C++ optimizer output."""
		if misc is None:
			misc = {}
		if self.logfd is None:
			return
		log_fd = self.logfd
		if self.last() is not None:
			log_fd.write("#move:")
			curr = self.current()
			p_step = curr.prms() - self.last().prms()
			for i in range(p_step.shape[0]):
				log_fd.write(" %6g" % p_step[i])
			log_fd.write('\n')
		log_fd.write('# ' + self.status() + avio.concoct(misc) + '\n')
		log_fd.write('#D: ' + self.archive.describe() + '\n')
		currp = self.current().prms()
		for i in range(self.np):
			log_fd.write(" %g" % currp[i])
		log_fd.write('\n')
		log_fd.flush()
	

	def print_rejected(self, r, misc=None):
		if misc is None:
			misc = {}
		if self.logfd is None:
			return
		log_fd = self.logfd
		o = misc.copy()
		o['E'] = r.sumsq()
		o['lambda'] = self.lmbda.lmbda()
		log_fd.write('#R ' + avio.concoct(o) + '\n')
		log_fd.write('#r: ')
		rp = r.prms()
		for i in range(self.np):
			log_fd.write(" %g" % rp[i])
		log_fd.write('\n')
		log_fd.flush()
	


def test_stepper():
	def _tgf_fn(p, c):
		return p*(10.0, 0.3)

	NH = 100
	ND = 2
	c = None
	p = []
	for i in range(NH):
		p.append( RandomArray.multivariate_normal(Num.zeros((ND,)), Num.identity(ND)) )
	s = SQstepper( _tgf_fn, ND, c, Num.identity(ND, Num.Float),
			locations=p,
			minimize=1
			)
	s.logfd = open("/tmp/foo.log", "w")

	sx = 0.0
	sy = 0.0
	sxx = 0.0
	syy = 0.0
	sxy = 0.0
	NS = 3000
	for i in range(NS):
		acc = s.step()
		cur = s.current()
		cx = cur.prms()
		print 'Q', i, cx[0], cx[1], acc, s.lmbda.lmbda()
		sx += cx[0]
		sy += cx[1]
		sxx += cx[0]*cx[0]
		syy += cx[1]*cx[1]
		sxy += cx[0]*cx[1]
	print sx/NS, sy/NS, sxx/NS, syy/NS, sxy/NS
	assert abs(sx) < 10*math.sqrt(NS)
	assert abs(sy) < 10*math.sqrt(NS)





class archiver:
	__doc__ = """
		This class stores history information on the optimization.
		It's main output is from the routine choose(), which selects
		a set of points from the history from which g_localfit can
		compute the Jacobian matrix.
		"""
	SMALL_VOL = 0.1
	SMALL_PRE = 0.5

	def __init__(self, np, v, pd, fcntime):
		self.np = np
		self.ntake = np+2
		self.history = []
		self.initial = []
		assert isinstance(pd, problem_definition)
		self.pd = pd
		self.deriv_pass = None
		self.na_used = None
		self.ni_used = None
		self.nn_used = None
		self.na_unused = None
		self.newscale = 1.0
		self.description = []
		self.mvn = multivariate_normal.multivariate_normal(Num.zeros((np,), Num.Float), v)
		self.fcntime = fcntime
		self._current = None
		self._last = None


	def trim_initial(self, steps):
		efflen = len(self.history) + len(self.initial)/4
		if efflen > 2*self.np:
			ilen = (2*self.np - len(self.history)) * 4
			if ilen > 0  and  ilen < len(self.initial):
				self.initial[: -ilen] = []
			elif ilen <= 0:
				self.initial = []


	def get_new(self):
		if D:
			print "GET_NEW:", self.newscale
		tries = 0
		x = random.choice(self.history[-self.np:])
		while tries < 50:
			step = self.mvn.sample() * self.newscale
			np = position(x.prms() + step, self.pd)
			np.attach_timer(self.fcntime)
			if D:
				print 'GET ANOTHER:', np.prms()

			if not np.badspot():
				break
			if D:
				print 'BAD SPOT'
		if np.badspot():
			die.info("Quite possibly v is set incorrectly.")
			die.warn("Can't get a new point: failed after %d tries" % tries)
			raise CantGetPoint, ''

		# Let's have a little more than normal freedom here...
		# Arrange to have these points scattered a little more widely
		# than the MCMC distribution.
		if np.logp() > x.logp()-random.expovariate(0.3):
			self.newscale = min(1.5*self.newscale, 1000.0)
		else:
			self.newscale = max(0.7*self.newscale, 0.01)

		sys.stdout.flush()
		return np


	def widen(self):
		self.ntake += 1


	def narrow(self):
		if self.ntake > self.np+1:
			self.ntake -= 1


	def choose_guts(self):
		if D: print "CHOOSE_GUTS"
		current = self.current()
		o = []
		nt = 0.0
		self.na_used = 0
		self.nn_used = 0
		self.ni_used = 0
		self.na_unused = 0
		self.description = []

		# Occasionally add one completely new observation.
		# The intent here is to make sure the set of observations
		# doesn't collapse into a subspace.
		try:
			if nt < self.ntake and random.random()<1.0/math.sqrt(self.np):
				anp = self.get_new()
				self.add(anp)
				o.append( (anp.prms()-current.prms(), anp.resid()) )
				self.description.append('N%.1e' % self.newscale)
				self.nn_used += 1
				nt += 1.0
		except CantGetPoint:
			pass

		# Explicitly put in the current position.
		# If/when it appears in the list, it will get dropped as too close.
		o.append( (current.prms()-current.prms(), current.resid()) )
		nt += 1

		# We want the end of the history:
		score1 = Num.arrayrange(len(self.history))
		logp = Num.array( [ x.logp() for x in self.history ] )
		# We want big logp, but small differences amongst the values
		# of logp are unimportant:
		score2 = Num.argsort( logp + RandomArray.chi_square(1, logp.shape))
		# We will randomly push a few points to the end of the list,
		# just to make sure we're not always using the same data.
		score3 = RandomArray.expovariate(2.0/float(len(self.ntake)), logp.shape)
		score = score2 + score1 + score3
		ordering = Num.argsort(score)

		i = len(self.history) - 1
		# Use the recent observations:
		while nt<self.ntake and i >= 0:
			shi = self.history[ordering[i]]

			# The factor is np, instead of t[1].shape[0], because
			# the sample points all sit in a self.np -dimensional
			# subspace.
			dclose = self.SMALL_PRE*self.np*(self.SMALL_VOL/max(self.ntake, len(o)))**(2.0/self.np)
			closest = 1e30
			for t in o:
				# We don't want points that are too similar to points
				# that we have already chosen.   The dependence on
				# ntake**(-2/np) is so that we can't possibly get into
				# a situation where a reasonably good fit
				# is too close to some other
				# reasonably good fit.
				# Mind you, there's no reason to ignore them.  We just
				# make a small increment to the counter, so we will pick
				# up other points, too.
				dist = Num.sum((t[1]-shi.resid())**2)
				if dist < closest:
					closest = dist

			if D and closest<dclose:
				 print 'Close: %g/%g=%g' % (closest, dclose, math.sqrt(closest/dclose))
			if closest > 0.03*dclose:
				o.append( (shi.prms()-current.prms(), shi.resid()) )
				self.na_used += 1
				self.description.append( '%s%d:%d%+-.2g' % ('Aa'[closest<dclose],
									i,
									len(self.history)-score1[ordering[i]],
									logp[ordering[i]]-logp[ordering[0]]) )
				nt += min(1.0, math.sqrt(closest/dclose))
			else:
				self.na_unused += 1
			i -= 1
		return (i, nt, o)


	def choose(self):
		if D:
			print "CHOOSE"
			sys.stdout.flush()
		tries = 0
		while tries < 20*self.np:
			i, nt, o = self.choose_guts()
			if nt >= self.ntake:
				print 'DESC:', ' '.join(self.description)
				sys.stdout.flush()
				# Get rid of unnecessary history:
				xtra = i - 5 - len(self.history)//2
				if xtra > 0:
					self.history[:xtra] = []
				return o
			nadd = 1 + int(round(1.2*(self.ntake*1.2 - nt)))
			if D:
				print "CHOOSE needs %d more" % nadd
				sys.stdout.flush()
			while nadd>=0 and len(self.initial)>0:
				nadd -= self.add( self.initial.pop(-1), 0)
				tries += 1
			while nadd >= 0:
				nadd -= self.add( self.get_new(), -1)
				tries += 1
		if D:
			sys.stdout.flush()
			sys.stderr.flush()
		raise RuntimeError, "Can't manage to choose enough points."


	def set_current(self, setting):
		self._last = self._current
		self._current = setting


	def current(self):
		return self._current


	def last(self):
		return self._last


	def go(self):
		while len(self.initial)>0 and self.initial[-1].badspot():
			self.initial.pop(-1)
		if len(self.initial) == 0:
			raise ValueError, "All the starting positions are bad."
		x = self.initial.pop(-1)
		self.add( x )
		self._current = x


	def add_initial(self, x):
		"""Returns 1 once there is enough data. Otherwise returns 0."""
		# Check for exact dups without calculating residual.
		assert isinstance(x, position)
		for t in self.initial:
			if x.prms() == t.prms():
				return 0

		self.initial.append(x)
		enough = 0
		while len(self.initial) > 24*self.np:
			self.initial.pop(0)
			enough = 1
		return enough


	def add(self, x, location=-1):
		"""Add a point to the history list if it is generally good.
		Location tells you whether to add to the beginning (0) or end (-1)
		of the history list.
		If adding on the end,
		if the new point is very close to a previous point on the list,
		delete the previous point.
		If adding to the beginning, only add if there is no close point
		later in the list.
		It returns the net number of points added.
		"""

		if x.badspot():
			return 0

		dclose = self.SMALL_PRE*self.np*(self.SMALL_VOL/self.np)**(2.0/self.np)
		i = 0
		ndel = 0
		while i < len(self.history):
			t = self.history[i]
			# We don't want duplicate (or near-duplicate) points.
			# The dependence on
			# ntake**(-2/np) is so that we can't possibly get into
			# a situation where reasonably good fit is too close to some other
			# reasonably good fit.
			dist = Num.sum((t.resid()-x.resid())**2)
			if dist < 0.01 * dclose:
				if location == 0:
					if D:
						print 'ADD - dropped: tooclose:', dist, dclose
					return 0
				del self.history[i]
				ndel += 1
			else:
				i += 1

		if location == -1:
			self.history.append(x)
		else:
			self.history.insert(0, x)

		if D:
			print 'ADD (deleted %d)' % ndel
		return 1-ndel



	def describe(self):
		o = {}
		o['na_used'] = self.na_used
		o['na_unused'] = self.na_unused
		o['ni_used'] = self.ni_used
		o['nn_used'] = self.nn_used
		o['deriv_pass'] = self.deriv_pass
		o['newscale'] = '%.1e' % self.newscale
		o['choose'] = ', '.join(self.description)
		return avio.concoct(o)


def get_localfit(selectprms):
	print 'GET_LOCALFIT'
	np = selectprms.np
	MAXPASS = 6 + np/2
	selectprms.narrow()
	selectprms.deriv_pass = 0
	while selectprms.deriv_pass < MAXPASS:
		const, coef, more1, more2, not_locally_linear = get_1_localfit(selectprms)
		if more1 or (0.7*more2)>random.random():
			if random.random()<0.70:
				selectprms.widen()
		else:
			break
		selectprms.deriv_pass += 1
	return (const, coef, not_locally_linear)


def _tgf_fn(p, c):
	return p


def test_get_localfit():
	NH = 100
	ND = 4
	c = None
	selectprms = archiver(ND, Num.identity(ND), problem_definition(_tgf_fn, None), timer())
	for i in range(NH):
		p = RandomArray.multivariate_normal(Num.zeros((ND,)), Num.identity(ND))
		selectprms.add( position(p, _tgf_fn))
	const, coef, nll = get_localfit(selectprms)
	print 'const', const
	print 'coef', coef
	const_adjust = const - Num.matrixmultiply(selectprms.current().prms(), coef)
	print 'const_adj', const_adjust
	assert Num.sum(Num.absolute(const_adjust)) < 1e-6



def sigma(x):
	xr = Num.ravel(x)
	avg = Num.sum(xr)/xr.shape[0]
	return math.sqrt( Num.sum((xr-avg)**2)/(xr.shape[0]-1) )


def get_1_localfit(selectprms):
	SVLIM = 1e-10
	SVLOGLIM = 6
	TINY = 1e-20
	x = selectprms.choose()
	np = selectprms.np
	vbf = g_localfit.err_before_fit(x)
	coef, const, errs, sv, rank = g_localfit.localfit(x, SVLIM)
	print "np=", np, 'rank=', rank
	print 'err_before_fit=', Num.sum(vbf), 'err_after=', Num.sum(errs)
	if Num.sum(vbf)/vbf.shape[0] > 1000.0:
		print '#WARN: VarianceBeforeFit=', vbf
	if Num.sum(errs)/errs.shape[0] > 1000.0:
		print '#WARN: Errs=', errs

	vr = (errs+TINY)/(vbf+TINY)
	print 'maxr=', max(vr), 'minr=', min(vr), 'medr=', gpkmisc.N_median(vr), 'gt0.5=', Num.sum(vr>0.5), 'n=', vr.shape[0]
	nll = (max(vr)>0.9) + (gpkmisc.N_median(vr)>0.5) + (Num.sum(vr)/vr.shape[0])
	nll += (max(vr)>0.7) + (gpkmisc.N_median(vr)>0.3) + (Num.sum(vr>0.5)>math.sqrt(vr.shape[0]))
	nll += (max(vr)>0.5) + (gpkmisc.N_median(vr)>0.2)
	if nll > 1.0:
		die.note('Maximum localfit residual', max(vr))
		die.note('Median localfit residual', gpkmisc.N_median(vr))
		die.note('Num localfit residual>0.5', '%d/%d' % (Num.sum(vr>0.5), vr.shape[0]))
		die.warn("Residuals don't seem to be locally linear.")
	assert np+1 >= rank
	assert len(sv) <= np+1
	assert coef.shape[1] == np
	more1 = np+1 > rank  or  np >= len(x)
	sigsv = sigma(Num.log(Num.array(sv)+TINY))
	if D:
		print "np=", np, 'rank=', rank, 'len(x)=', len(x)
		print 'sigsv=', sigsv, 'err_before_fit=', Num.sum(vbf), 'err_after=', Num.sum(errs)
		print 'get_1_localfit.sv=', sv
	more2 = sigsv > (SVLOGLIM*float(len(x))/float(np)) or 1.2*(np+1)>=len(x)
	if D:	print 'MORE:', more1, more2
	return (const, coef, more1, more2, nll)



def test_llsl():
	test_llsl_1()
	test_llsl_1o()
	test_llsl_2u()
	test_llsl_2()

def test():
	test_llsl()
	test_get_localfit()
	test_stepper()




def diag_variance(start):
	return gpkmisc.make_diag(gpkmisc.vec_variance(start))






def go(argv):
	"""Run an optimization from command line flags."""
	import load_mod
	global MINIMIZE

	if len(argv) <= 1:
		print __doc__
		die.exit(0)
	python = None
	out = None
	NI = None
	arglist = argv[1:]
	while len(arglist) > 0  and arglist[0][0] == '-':
		arg = arglist.pop(0)
		if arg == '-o':
			out = arglist.pop(0)
		elif arg == '-py':	# path/module
			python = arglist.pop(0)
		elif arg == '-NI':
			NI = int(arglist.pop(0))
		elif arg == '-m':
			MINIMIZE = float(arglist.pop(0))
		elif arg == '--':
			break
		else:
			die.die("Unrecognized flag: %s" % arg)
	
	assert python is not None, "Need to use the -py flag."

	mod = load_mod.load_named_module(python)
	print "# mod=", mod

	if out:
		logfd = open(out, "w")
	else:
		logfd = None


	if not hasattr(mod, "start"):
		start = _read(sys.stdin)
	else:
		start = Num.asarray(mod.start(arglist), Num.Float)
		if len(start.shape) == 1:
			start = [start]

	if NI is None:
		NI = mod.NI
	print "# NI=", NI

	if hasattr(mod, "V"):
		V = Num.asarray(mod.V(start), Num.Float)
	elif _start_is_list_a(start) and len(start)>1:
		V = diag_variance(start)
	else:
		V = Num.identity(start[0].shape[0], Num.Float)

	if hasattr(mod, "init"):
		logptr = mod.init(V.shape, NI, mod.c, arglist)
	else:
		logptr = def_logger(V.shape, NI, mod.c, arglist)

	showvec = getattr(mod, 'showvec', 1)

	fixer = getattr(mod, 'fixer', None)

	sys.stdout.flush()
	x = SQstepper(mod.resid, len(start[0]), V, mod.c, locations=start,
			positions=getattr(mod, "positions", []),
			minimize=getattr(mod, "minimize", MINIMIZE)
			)

	sys.stdout.writelines('[P]\n')
	for i in range(NI):
		x.step(showvec=showvec)
		p = x.prms()
		sys.stdout.flush()
		if logfd is not None:
			logfd.writelines('# ' + x.status() + '\n')
			_print(logfd, '%d'%i , p)
			logfd.flush()
		if logptr is not None:
			logptr.add(p, i)
	if logptr is not None:
		logptr.finish(sys.stdout)



if __name__ == '__main__':
	try:
		import psyco
		psyco.full()
	except ImportError:
		pass

	try:
		go(sys.argv)
	except:
		die.catch('Unexpected exception')
		raise












speechresearch/gmisclib/g_keyed_accum.py


from __future__ import division


class _keyed_thing:
	def __init__(self):
		self._s = {}
	
	def keys(self):
		return self._s.keys()
	
	def values(self):
		return [ self._out(v) for v in self._s.itervalues() ]
	
	def iterkeys(self):
		return self._s.iterkeys()
	
	def items(self):
		return [ (k, self._out(v)) for (k, v) in self._s.iteritems() ]
	
	def get(self, key):
		return self._out( self._s[key] )
	
	def __contains__(self, key):
		return key in self._s
	
	def clear(self):
		return self._s.clear()
	
	def has_key(self):
		return self._s.has_key()
	
	def __iter__(self):
		return self._s.iterkeys()
	
	def __len__(self):
		return len(self._s)
	
	def __delitem__(self, k):
		del self._s[k]
	


class keyed_avg(_keyed_thing):
	def __init__(self):
		_keyed_thing.__init__(self)
	
	def add(self, key, value):
		try:
			s, n = self._s[key]
		except KeyError:
			s = 0.0
			n = 0
		self._s[key] = (s+value, n+1)
	
	@staticmethod
	def _out(stored):
		s, n = stored
		return s/n


def test():
	x = keyed_avg()
	x.add('a', 1)
	x.add('a', 2)
	x.add('b', 2)
	print x.get('a')
	print x.keys()
	print x.values()

if __name__ == '__main__':
	test()










speechresearch/gmisclib/permute.py


"""Find different permutations of an array."""

import Num

def _next_guts(a, n):
	"""Increments the array."""
	o = Num.array(a, copy=True)
	o[0] += 1
	for i in range(len(o)):
		if o[i] >= n:
			o[i] = 0
			if i+1 >= n:
				return None
			else:
				o[i+1] += 1
	return o

def _good(p):
	"""Tests if the array is a valid permutation."""
	used = Num.zeros(p.shape, Num.Int)
	for i in p:
		if used[i]:
			return 0
		used[i] = 1
	return 1


def next(a, n):
	"""Finds the first valid permutation of n items after a.
	A valid permutation is an array of length n which
	contains values from 0 to n-1, once each.
	This function returns the lexicographically next permutation;
	it's input need not be a valid permutation, but all the
	entries of a should be in the range 0 to n-1, inclusive.
	"""
	while 1:	# Klugey, slow implementation.
		a = _next_guts(a, n)
		if a is None or _good(a):
			return a
	return None

def factorial(n):
	if n == 1:
		return 1
	return n * factorial(n-1)

def permutations(n):
	"""Returns an array of all the n! permutations of n objects."""
	o = []
	p = Num.zeros((n,), Num.Int)
	if _good(p):
		o.append(p)	# Only for n==0
	while 1:
		p = next(p, n)
		if p is None:
			assert len(o)==factorial(n)
			return o
		o.append(p)
	return None


if __name__ == '__main__':
	assert factorial(5) == 120
	p1 = permutations(1)
	assert len(p1) == 1
	assert len(p1[0]) == 1
	assert p1[0][0] == 0
	p2 = permutations(2)
	assert len(p2)==2
	assert len(p2[0]) == 2
	assert p2[0][0] == 1
	assert p2[0][1] == 0
	assert p2[1][0] == 0
	assert p2[1][1] == 1










speechresearch/gmisclib/wnpp_local.pm


#!/usr/local/bin/perl -I/home/httpd/bin -w --

package wnpp_local;
require 5.002;
use parsedata;

my $rawdir = "/home/gpk/lib/wnpp_local/data";
my $datadir = "/home/gpk/lib/wnpp_local";
my $dbf = 'db.gdbm';


BEGIN {
	require Config; import Config;
	if ($Config{'extensions'} !~ /\bGDBM_File\b/) {
		print "1..0\n";
		exit 0;
		}
	}

use GDBM_File;

my %h;
my $tied = 0;

sub init()
{
 if($tied)	{ return; }

 my $bored = 0;
 do  {
	$tied = tie(%h, GDBM_File, "$datadir/$dbf", &GDBM_WRCREAT, 0664);
	sleep(1) if(!$tied);
	} until($tied or $bored++>15);
 if(!$tied)  {die "can't open preferences database $pref\n";}
}


sub expand_word($)
{
 init();
 my $w = lc(shift);
 # print STDERR "INFO: wnpp_local: $w -> $h{$w}\n";
 # return map {my $tmp = ::parse($_); \$tmp;} split("\n", $h{$w} || '');
 return map { { hype=>$_ }; } split(' ', $h{$w} || '');
}


sub  set_one($$)
{
 my ($category, $word) = @_;
 $category =~ s/[ ,;]/~/g;
 $word = lc($word);
 
 init();
 my @tmp = split("\n", $h{$word} || '');
 my $t;
 foreach $t (@tmp)	{
	my %a = ::parse($t);
	if($t->{hype} eq $category)	{
		return;
		}
	}
 print STDERR "Adding $category to $word\n";
 push(@tmp, {hype=>$category});
 $h{$word} = parsedata::concoct_many(@tmp);
}


sub set_from_file($$)
{
 my ($category, $file) = @_;
 print STDERR "set_from_file $category $file\n";
 open(F, "<$file") or die;
 my $l;
 while(defined($l=<F>))	{
	my @x = split(' ', $l);
	my $t;
	foreach $t (@x)	{
		set_one($category, $t);
		}
	}
 close(F);
}


sub set_from_dir()
{
 my $dir = $rawdir;
 my $t;
 unlink("$datadir/$dbf");
 foreach $t (split(' ', qx{find $dir -type f -print}))	{
	my $category = $t;
	$category =~ s"(./)?$dir/"";
	$category =~ s"/[^/]*$"";
	print STDERR "Setting category $category from $t\n";
	set_from_file($category, $t);
	}
}

1;










speechresearch/gmisclib/g_implements.py


"""This module tells you if an object's signature matches a class.
It lets you know if one class can substitute for another,
even if they are unrelated in an OO hierarchy.

This allows you to begin to check that a foreign object will have the
necessary properties to be used in your code.   It is more of a
functional check than C{isimplements}().

For instance, if your code needs a write() method, you
can check for it like this::

	class some_template(object):
		def write(self, somearg):
			pass
	#
	g_implements.check(x, some_template)
	#... at this point, we can be assured that a
	# call to x.write(3) is possible.
	# (Note that we don't know what the call will *do*,
	# merely that the proper method of x exists and that
	# it can take an argument.

Semi-kluge:   if you have an instance, C{i} that needs to convince
C{g_implements} that it can actually behave as class C{C},
then set C{i.__g_implements__ = ['C']}.
Generally, this can be a list or set of class names.
This trick is useful for C-implementations of python classes
(where introspection cannot get all the necessary information) or
for fancy python classes that use C{__getattribute__} and similar.
"""

import inspect

_cache = {}
# g_implements keeps a cache of previous results for speed.  MAXCACHE
# sets the size of the number if types to remember.  Note that the classes
# are cached, not the instances themselves.   You can call L{why}(o, C)
# with a million different objects C{o}, and as long as all of them are
# in the same class, this will only occupy one cache slot.
# (And, the million queries will be answered from the cache as long as all
# of the C{o} are in the same class.)
MAXCACHE = 100

Optional = 'optional'
Varargs = 'varargs'
def Vartype(mem, com):
	return True
def Strict(mem, com):
	return False

Ignore = set( ['__class__', '__delattr__', '__module__', '__new__',
			'__doc__', '__dict__', '__getattribute__',
			'__hash__',
			'__repr__', '__str__',
			'__reduce__', '__reduce_ex__', '__setattr__',
			'__weakref__', '__slots__'
			]
		)


def why(instance, classobj, ignore=None):
	"""Explains why instance doesn't implement the classobj.
	@param instance: an instance of a class
	@param classobj: a class object
	@return: None (if it does) or a string explanation of why it doesn't
	@rtype None or str
	"""
	try:
		c = instance.__class__
	except AttributeError:
		return "Instance (arg 1) has no __class__ attribute."
	key = (c, classobj)
	try:
		return _cache[key]
	except KeyError:
		pass
	assert MAXCACHE >= 0
	while len(_cache) > MAXCACHE:
		_cache.popitem()

	try:
		# This is a semi-kluge to allow an instance to declare that it
		# can implement a particular class.
		if classobj.__name__ in instance.__g_implements__:
			_cache[key] = None
			return None
	except AttributeError:
		pass

	for mem in dir(classobj):
		if mem in Ignore or (ignore is not None and mem in ignore):
			continue
		v = getattr(classobj, mem)
		gis = getattr(v, 'g_implements', Strict)
		if gis == Optional:
			continue
		if not hasattr(c, mem):
			_cache[key] = 'Missing member: %s; %s does not implement %s' % (mem, str(type(instance)), str(classobj))
			return _cache[key]
		com = getattr(c, mem)
		if callable(gis) and gis(mem, com):
			continue
		if inspect.ismethod(com):
			if inspect.ismethod(v):
				vargs, vv, vk, vdef = inspect.getargspec(v.im_func)
				margs, mv, mk, mdef = inspect.getargspec(com.im_func)
	
				if mdef is None:
					matchlen = len(margs)
				else:
					matchlen = len(margs)-len(mdef)
				if vargs[:matchlen] != margs[:matchlen]:
					if gis == Varargs:
						continue
					_cache[key] = "Method argument list does not match for %s: %s instead of %s; type=%s does not implement %s" \
								% (mem, margs[:matchlen], vargs[:matchlen],
									str(type(instance)), str(classobj))
					return _cache[key]
			elif inspect.ismethoddescriptor(v):
				continue
		elif type(com) != type(v):
			_cache[key] = 'Wrong type for %s: %s instead of %s; type=%s does not implement %s' \
					% (mem, type(com), type(v),
						str(type(instance)), str(classobj)
						)
			return _cache[key]
	_cache[key] = None
	return _cache[key]


def impl(instance, classobj):
	"""Tells you if an instance of an object implements a class.
	By implements, I mean that the instance supplies every member
	that the class supplies, and every member has the same type.
	The instance may have *more* members, of course.
	Functions require that the argument names must match, too
	at least as far as the required arguments in the classobj's function.

	The match may be made looser by adding a g_implements attribute
	to various class members.  Possibilities for the value
	are Optional, Strict, Vartype, Varargs, or you can give
	a two-argument function, and that function will be called
	to decide whether the match is acceptable or not.
	"""
	return why(instance, classobj) is None


def make_optional(x):
	"""This is a decorator for a function.
	make_optional implies make_varargs.
	"""
	x.g_implements = Optional
	return x

def make_varargs(x):
	"""This is a decorator for a function."""
	x.g_implements = Varargs
	return x

def make_vartype(x):
	"""This is a decorator for a function."""
	x.g_implements = Vartype
	return x

def make_strict(x):
	"""This is a decorator for a function."""
	x.g_implements = Strict
	return x


class GITypeError(TypeError):
	"""Exception raised by L{check} to indicate failure.
	"""
	def __init__(self, s):
		TypeError.__init__(self, s)


def check(instance, classobj, ignore=None):
	"""Require that C{instance} has the attributes defined by C{classobj}.
	This function either quietly succeeds or it raises a GITypeError exception.
	@type instance: any instance of a class (i.e. anything with a C{__class__} attribute).
	@type classobj: any class object (i.e. not an instance, typically).
	@param instance: the thing to check
	@param classobj: a class that provides a pattern of attributes.
	@raise GITypeError: C{instance} doesn't provide all the features of C{classobj}.
	"""
	w = why(instance, classobj, ignore=ignore)
	if w is not None:
		raise GITypeError, w


class _tc1(object):
	x = 1
	y = ''
	def z(self, foo):
		return foo

class _tc2(object):
	def __init__(self):
		pass

class _tc1a(object):
	x = 0
	y = 'x'
	def z(self, foo):
		return foo+1

class _tc3(object):
	x = 0.0
	y = 'x'
	def z(self, foo):
		return foo+1

class _tc1b(object):
	x = 0
	y = 'x'
	def z(self, foo):
		return foo+1
	w = []
	def foo(self, a, b):
		return a+b


class _tc0a(object):
	x = 1

class _tc0b(object):
	y = ''
	def z(self, foo):
		return 0

class _tc1c(_tc0a, _tc0b):
	pass

class _tc2a(object):
	x = 1
	y = ''
	def z(self, bar):
		return bar

def test():
	assert not impl(_tc1(), _tc2)
	check(_tc1(), _tc1a)
	assert not impl(_tc1(), _tc3)
	assert not impl(_tc1(), _tc1b)
	check(_tc1b(), _tc1)
	check(_tc1c(), _tc1)
	check(_tc1(), _tc1c)
	assert not impl(_tc1(), _tc2a)

if __name__ == '__main__':
	test()










speechresearch/gmisclib/HList.py


"""This reads HTK feature vectors via the HList program."""


from gmisclib import die
from gmisclib import g_exec
import gpkimgclass
import numpy

def _parse_time(s):
	v, u = s.split()
	if u == 's':
		u = 1.0
	elif u == 'ms':
		u = 1e-3
	elif u == 'us':
		u = 1e-6
	elif u == 'ns':
		u = 1e-9
	elif u == 'ps':
		u = 1e-12
	else:
		die.die('Unrecognized time units: %s' % u)
	return float(v)*u


def read(fname):
	in_hdr = True
	in_os = False
	in_data = False
	os = 0
	ax1 = None
	hdr = {'CRPIX1': 1, 'CRPIX2': 1, 'CRVAL2': 0.0}
	xos = 'x'
	data = None
	hdr['_NAME'] = fname
	for line in g_exec.getiter_raw(None,
					['HList', '-h', '-o', '-i', '1', fname]
					):
		line = line.rstrip()
		if line == ' Observation Structure':
			in_os = True
			in_hdr = False
			continue
		elif in_os and line.startswith(' Samples:'):
			in_os = False
			in_data = True
			data = numpy.zeros((hdr['NAXIS2'], hdr['NAXIS1']))
			continue
		elif line.startswith('----- END'):
			in_data = False

		if in_hdr:
			k, v = line.strip().split(':', 1)
			k = k.strip()
			v = v.strip()
			if k == 'Num Comps':
				hdr['NAXIS1'] = int(v)
			elif k == 'Num Samples':
				hdr['NAXIS2'] = int(v)
			elif k == 'Sample Period':
				hdr['CDELT2'] = _parse_time(v)
			elif k == 'File Format':
				hdr['_FILETYPE'] = v
			else:
				hdr[k] = v
		elif in_os:
			if not line.startswith(' ') and ':' in line:
				xos, tt = line.split(':', 1)
				xos = xos.strip()
				tt = tt.strip()
				os = 0
			else:
				tt = line.strip()
			hdr['TTYPE%d' % (os+1)] = '%s:%s' % (xos, tt)
			os += 1
		elif in_data:
			if ':' in line:
				os = 0
				ax1, line = line.split(':')
				ax1 = int(ax1)
			data[ax1,os] = float(line)
			os += 1
	return gpkimgclass.gpk_img(hdr, data)

if __name__ == '__main__':
	# /home/mace/jyuan/irr_pdur/plp_ip
	import sys
	import pylab
	d = read(sys.argv[1])
	numpy.subtract(d.d, numpy.average(d.d, axis=0), d.d)
	numpy.divide(d.d, numpy.std(d.d, axis=0), d.d)
	pylab.imshow(d.d.transpose(),
			interpolation='nearest', origin='lower',
			aspect = 'normal',
			)
	pylab.show()










speechresearch/gmisclib/matrix_arrange_entropy.py




"""This rotates a matrix by multiplying with a unitary matrix
so that the resulting elements are either nearly zero or relatively large.
It minimizes sum of |x_ij|*log(|x_ij|), i.e. the entropy (sortof).
"""

import math
from gmisclib import Num
from gmisclib import mcmc
from gmisclib import mcmc_helper
from gmisclib import gpkmisc


def make_min_entropy(x, extra_entropy=0.0):
	"""extra_entropy is a vector that helps choose what to optimize."""
	x = Num.asarray(x, Num.Float)
	print 'x.shape=', x.shape
	ndim, nvec = x.shape

	def unitary(p):
		assert p.shape[0] == nvec**2
		pm = Num.reshape(p, (nvec, nvec))
		psym = Num.dot(pm, Num.transpose(pm))
		evalues, umat = Num.LA.eigh(psym)
		return umat

	def rotated(xt, p):
		frot = Num.dot(unitary(p), xt)
		assert frot.shape == xt.shape
		return frot

	def fom(p, c):
		xt, nvec, extra_entropy, G = c
		frot = rotated(xt, p)
		assert frot.shape[0] == nvec
		# print 'frot=', frot
		frotfom = Num.absolute(frot)
		frotn = frotfom/Num.sum(frotfom, axis=1)[:,Num.NewAxis]
		assert abs(Num.sum(frotn[0])-1.0) < 0.01
		nege = Num.sum(frotn*(Num.log(frotn)-extra_entropy), axis=1)
		assert nege.shape == (nvec,)
		print 'fom=', Num.sum(nege)
		return G*Num.sum(nege)

	def fixer(p, c):
		Num.divide(p, math.sqrt(Num.average(Num.square(p))), p)
		return p

	prmvec = Num.RA.normal(0.0, 1.0, (nvec**2,))
	stpr = mcmc.bootstepper(fom, [prmvec], v=gpkmisc.make_diag(Num.square(prmvec)),
					c = (Num.transpose(x), nvec, extra_entropy, 20.0),
					fixer=fixer
					)
	mcmch = mcmc_helper.stepper(stpr)
	mcmch.run_to_bottom()
	stpr.T = 0.3
	mcmch.run_to_bottom()
	stpr.T = 0.1
	mcmch.run_to_bottom()
	prms = stpr.current().prms()
	return (Num.transpose(rotated(Num.transpose(x), prms)),
		unitary(prms)
		)


def test2():
	x = [[1.0, 1.0], [-1.0, 1.0]]
	y,u = make_min_entropy(x)
	assert abs(Num.sum(u**2) - u.shape[0]) < 0.001
	print 'y=', y
	ay = Num.absolute(y)
	assert Num.sum(Num.less(ay, 0.001)) == 2
	r2 = math.sqrt(2.0)
	assert Num.sum(Num.less(Num.absolute(ay-r2), 0.001)) == 2

def test3():
	x = [[0, 0, 1], [1.0, -1.0, 0], [1.0, 1.0, 0]]
	y,u = make_min_entropy(x)
	assert abs(Num.sum(u**2) - u.shape[0]) < 0.001
	print 'y=', y
	ay = Num.absolute(y)
	assert Num.sum(Num.less(ay, 0.01)) == 6
	r2 = math.sqrt(2.0)
	assert Num.sum(Num.less(Num.absolute(ay-r2), 0.01)) == 2
	assert Num.sum(Num.less(Num.absolute(ay-1), 0.01)) == 1


if __name__ == '__main__':
	test2()
	test3()










speechresearch/gmisclib/multivariance_q.py


"""This a helper module for multivariance.py"""


import multivariance_classes as M
import Num
import random
import gpkmisc

HUGE = 1e30

class quadratic(M.modeldesc):
	__doc__ = """This describes a quadratic model of a known size."""

	def __init__(self, dataset=None, ndim=None):
		assert (dataset is not None) != (ndim is not None)
		if dataset is not None:
			ndim = len(dataset[0])
		M.modeldesc.__init__(self, ndim)


	def modeldim(self):
		m = self.ndim()
		return m + (m*(m+1))/2



	def unpack(self, prms):
		m = self.ndim()
		assert len(prms) == self.modeldim()
		mu = prms[:m]
		invsigma = Num.zeros((m, m), Num.Float)
		j = m
		for i in range(m):
			tmp = prms[j:j+(m-i)]
			invsigma[i,i:] = tmp
			invsigma[i:,i] = tmp
			j += m-i
		return self.new(mu, invsigma)

	def new(self, mu, invsigma, bias=0.0):
		return quadratic_with_numbers(mu, invsigma, self, bias)

	def start(self, data):
		"""Returns (starting position vector, covariance matrix)"""
		n = self.ndim()
		if len(data) > 1:
			iv = M.diag_inv_variance(data)
		else:
			iv = Num.identity(n)

		ivd = Num.diagonal(iv)
		isd = Num.sqrt(ivd)
		size = []
		tmp = []
		for i in range(n):
			for j in range(i,n):
				size.append(isd[i]*isd[j])
			tmp.append(iv[i,i:])
		packedivar = Num.concatenate( tmp )
		# print 'SIZE=', size
		packedvarivar = Num.array( size, copy=True )
		# print 'PIV', packedivar
		# print 'RCD', random.choice(data)
		packedpos = Num.concatenate( ( random.choice(data), packedivar ) )
		packedsize = Num.concatenate( (1.0/Num.diagonal(iv), packedvarivar) )

		return ( packedpos, gpkmisc.make_diag(packedsize) )




class quadratic_with_numbers(M.model_with_numbers):
	def __init__(self, mu, invsigma, details, bias=0.0, offset=None):
		"""self.mu, self.invsigma, and self._offset should be considered
		read-only for all users of this class."""
		assert isinstance(details, quadratic)
		M.model_with_numbers.__init__(self, details, bias)
		n = self.ndim()
		self.mu = Num.array(mu, copy=True)
		assert self.mu.shape == (n,)
		self.invsigma = Num.array(invsigma, copy=True)
		assert self.invsigma.shape == (n,n)
		self._offset = offset

	def __str__(self):
		return '<quadratic: mu=%s; invsigma=%s >' % (str(self.mu), str(self.invsigma))

	__repr__ = __str__

	addoff = M._q_addoff	# Will not be called if _offset is not None



	def logp(self, datum):
		delta = datum - self.mu
		parab = Num.dot(delta, Num.matrixmultiply(self.invsigma,
							delta))
		if not parab >= 0.0:
			raise M.QuadraticNotNormalizable, "Not positive-definite"
		return -parab/2.0 + self.offset() + self.bias

	



class diag_quadratic(quadratic):
	def __init__(self, dataset=None, ndim=None):
		quadratic.__init__(self, dataset, ndim)


	def modeldim(self):
		m = self.ndim()
		return 2*m


	def unpack(self, prms):
		m = self.ndim()
		assert len(prms) == self.modeldim()
		mu = prms[:m]
		invsigma = prms[m:]
		return self.new(mu, invsigma)

	def new(self, mu, invsigma, bias=0.0):
		return diag_quadratic_with_numbers(mu, invsigma, self, bias)

	def start(self, data):
		if len(data) > 1:
			iv = M.vec_inv_variance(data)
		else:
			iv = Num.ones(self.ndim(), Num.Float)

		packeddata = Num.concatenate((random.choice(data), iv))
		packedsize = Num.concatenate((1.0/iv, iv**2))

		return ( packeddata,
			gpkmisc.make_diag(packedsize)
			)



class diag_quadratic_with_numbers(M.model_with_numbers):
	def __init__(self, mu, invsigma, details, bias=0.0, offset=None):
		assert isinstance(details, diag_quadratic)
		M.model_with_numbers.__init__(self, details, bias)
		self.mu = Num.array(mu, copy=True)
		self.invsigma = Num.array(invsigma, copy=True)
		n = self.ndim()
		assert self.invsigma.shape == (n,)
		assert self.mu.shape == (n,)
		self._offset = offset

	def __str__(self):
		return '<diag-quadratic: mu=%s; invsigma=%s >' % (str(self.mu), str(self.invsigma))

	__repr__ = __str__

	addoff = M._d_addoff	# Will not be called if _offset is not None

	def logp(self, datum):
		delta = datum - self.mu
		parab = Num.sum(self.invsigma * delta**2)
		if not parab >= 0.0:
			raise M.QuadraticNotNormalizable, "Not positive-definite"
		return -parab/2.0 + self.offset() + self.bias










speechresearch/gmisclib/ftest.py


# Copyright (c) 1999-2000 Gary Strangman; All Rights Reserved.
#
# This software is distributable under the terms of the GNU
# General Public License (GPL) v2, the text of which can be found at
# http://www.gnu.org/copyleft/gpl.html. Installing, importing or otherwise
# using this module constitutes acceptance of the terms of this License.
#
# Disclaimer
# 
# This software is provided "as-is".  There are no expressed or implied
# warranties of any kind, including, but not limited to, the warranties
# of merchantability and fittness for a given application.  In no event
# shall Gary Strangman be liable for any direct, indirect, incidental,
# special, exemplary or consequential damages (including, but not limited
# to, loss of use, data or profits, or business interruption) however
# caused and on any theory of liability, whether in contract, strict
# liability or tort (including negligence or otherwise) arising in any way
# out of the use of this software, even if advised of the possibility of
# such damage.
#
# Comments and/or additions are welcome (send e-mail to:
# strang@nmr.mgh.harvard.edu).
# 
import math
import numpy as N

def fprob (dfnum, dfden, F):
    """
Returns the (1-tailed) significance level (p-value) of an F
statistic given the degrees of freedom for the numerator (dfR-dfF) and
the degrees of freedom for the denominator (dfF).

Usage:   lfprob(dfnum, dfden, F)   where usually dfnum=dfbn, dfden=dfwn
"""
    p = betai(0.5*dfden, 0.5*dfnum, dfden/float(dfden+dfnum*F))
    return p


def betai(a,b,x):
    """Returns the incomplete beta function::

	I-sub-x(a,b) = 1/B(a,b)*(Integral(0,x) of t^(a-1)(1-t)^(b-1) dt)

	where a,b>0 and B(a,b) = G(a)*G(b)/(G(a+b)) where G(a) is the gamma
	function of a.  The continued fraction formulation is implemented here,
	using the betacf function.  (Adapted from: Numerical Recipies in C.)

	Usage:   lbetai(a,b,x)
"""
    if (x<0.0 or x>1.0):
        raise ValueError, 'Bad x in lbetai'
    if (x==0.0 or x==1.0):
        bt = 0.0
    else:
        bt = math.exp(gammln(a+b)-gammln(a)-gammln(b)+a*math.log(x)+b*
                      math.log(1.0-x))
    if (x<(a+1.0)/(a+b+2.0)):
        return bt*betacf(a,b,x)/float(a)
    else:
        return 1.0-bt*betacf(b,a,1.0-x)/float(b)




def betacf(a,b,x):
    """
This function evaluates the continued fraction form of the incomplete
Beta function, betai.  (Adapted from: Numerical Recipies in C.)

Usage:   lbetacf(a,b,x)
"""
    ITMAX = 200
    EPS = 3.0e-7

    bm = az = am = 1.0
    qab = a+b
    qap = a+1.0
    qam = a-1.0
    bz = 1.0-qab*x/qap
    for i in range(ITMAX+1):
        em = float(i+1)
        tem = em + em
        d = em*(b-em)*x/((qam+tem)*(a+tem))
        ap = az + d*am
        bp = bz+d*bm
        d = -(a+em)*(qab+em)*x/((qap+tem)*(a+tem))
        app = ap+d*az
        bpp = bp+d*bz
        aold = az
        am = ap/bpp
        bm = bp/bpp
        az = app/bpp
        bz = 1.0
        if (abs(az-aold)<(EPS*abs(az))):
            return az
    print 'a or b too big, or ITMAX too small in Betacf.'


def gammln(xx):
    """Returns the gamma function of xx.
	Gamma(z) = Integral(0,infinity) of t^(z-1)exp(-t) dt.
	(Adapted from: Numerical Recipies in C.)
	@param xx: float
	@rtype: float
	"""

    coeff = [76.18009173, -86.50532033, 24.01409822, -1.231739516,
             0.120858003e-2, -0.536382e-5]
    x = xx - 1.0
    tmp = x + 5.5
    tmp = tmp - (x+0.5)*math.log(tmp)
    ser = 1.0
    for j in range(len(coeff)):
        x = x + 1
        ser = ser + coeff[j]/x
    return -tmp + math.log(2.50662827465*ser)


def agammln(xx):
    """Returns the gamma function of xx.
    C{Gamma(z) = Integral(0,infinity) of t^(z-1)exp(-t) dt}.
    Adapted from: Numerical Recipies in C.  Can handle multiple dims ... but
    probably doesn't normally have to.

    Usage:   agammln(xx)
    """
    coeff = [76.18009173, -86.50532033, 24.01409822, -1.231739516,
             0.120858003e-2, -0.536382e-5]
    x = xx - 1.0
    tmp = x + 5.5
    tmp = tmp - (x+0.5)*N.log(tmp)
    ser = 1.0
    for j in range(len(coeff)):
        x = x + 1
        ser = ser + coeff[j]/x
    return -tmp + N.log(2.50662827465*ser)











speechresearch/gmisclib/sharp_energy.py


import Num
import math
import cmath
import dpss
import gpkmisc




def complex_median(x):
	if x.typecode() == Num.Float:
		return gpkmisc.N_median(x)

	r1 = gpkmisc.N_median(x.real)
	i1 = gpkmisc.N_median(x.imag)
	phasor = cmath.exp(1j*math.pi/4)
	t = x*phasor
	r2 = gpkmisc.N_median(t.real)
	i2 = gpkmisc.N_median(t.imag)
	return 0.5*(complex(r1,i1) + complex(r2,i2)/phasor)


def one_median(binw, center, v, nbins=None):
	"""Local power in a signal.
	dt and binw are measured in bins.
	"""
	if nbins is None:
		nbins = 3
	assert type(binw) == type(1)
	assert binw>=1
	hbw = binw/2.0

	if center == "?data length":	# How much data do you need?
		return int(math.ceil(hbw*(4*nbins+1))) + binw

	w = 0.5/binw
	# print "binw=", binw, "1/w=", 1/w, "nbins=", nbins, "center=", center
	lmbda, window = dpss.dpsscache(w, 1, binw)
	assert lmbda[0]>0.7  and  lmbda[0]<=1.0
	v = Num.asarray(v)
	t = Num.zeros((4*nbins+1,), v.typecode())
	m = 0
	for k in range(-2*nbins, 2*nbins+1):
		ctr = center + hbw * k
		s = int(round(ctr - hbw))
		if s < 0:
			continue
		e = s + binw
		if e >= len(v):
			continue
		t[m] = Num.sum(v[s:e] * window[0])
		# print "bin", k, "s=", s, "e=", e, "t=", t[m]
		m += 1
	return complex_median(t[:m]) / Num.sum(window[0])



def stepped_median(dt, binw, v, nbins=None):
	"""Local power in a signal.
	dt and binw are measured in bins.
	"""
	binw = int(round(binw))
	v = Num.asarray(v)
	nb = int(round(len(v)/dt))
	o = Num.zeros((nb,), v.typecode())
	for i in range(nb):
		o[i] = one_median(binw, dt*i, v, nbins)
	return o


def pwr(dt, binw, v, nbins=3):
	v = Num.asarray(v, Num.Float)
	return stepped_median(dt, binw, Num.square(v), nbins)


if __name__ == '__main__':
	print pwr(1, 3, [1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1])
	# print pwr(1, 3, [0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1])
	# print pwr(1, 3, [0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1])










speechresearch/gmisclib/parsedata.pm


#!/usr/local/bin/perl

package parsedata;
require 5.002;
use escape;

# Parses a line in a=v; a=v form into an array that can form a hash table.
# Takes one required arg: the string to be parsed.  Returns an associative array.
# Doesn't take the fully escaped a=v syntax.  Oh, well.
sub ::parse($)
{
 my $s = shift;
 chomp($s);
 $s =~ s'^\s+'';
 $s =~ s'\s+$'';
 my ($ss, $sc) = split('\s*#\s*', $s, 2);
 if(defined($sc) && $sc ne '') {
	push @rv, '_COMMENT', $sc;
	}
 my @s = split('\s*;\s*', $ss);
 my $q;
 my @rv;
 while(defined($q=shift(@s)))	{

	next if($q eq '');

	my ($a, $v) = split('\s*=\s*', $q, 2);

	if($a eq '' || !defined($v))	{
		print STDERR "ERR: bad attribute-value pair {$q}. No equals sign?\n";
		return ();
		}

#	$v =~ s/^"(\w+)"$/$1/;   # AWG 

	push @rv, $a, escape::back($v);
	}
 (@rv);
}


# Parses a line from a multicolumn file (just columns of numbers).
# Second arg is a reference to an array of names.
sub ::mcparse($$)
{
 my ($rnames, $s) = @_;
 die "ERR: parsedata.pm: mcparse: need ref to array of names" if(ref($rnames) ne 'ARRAY');
 my @s = split(' ', $s);
 my $i;
 my @rv;
 my $n = $#s + 1;
 if($n > $#{$rnames}+1)	{ $n = $#{$rnames} + 1;}
 for($i=0; $i<$n; $i++)	{
	my $a = ($rnames->[$i] || '');
	if($a)	{
		push(@rv, ( $a, $s[$i] ));
		}
	}
 (@rv);
}


# Checks that the specified attributes are all present.
# First arg is a reference to a hash table.
sub present($@)
{
 my $r = shift;
 my $x;
 foreach $x (@_)	{
	if(!defined($r->{$x}))	{
		return 0;
		}
	}

 return 1;
}


sub ::filterparse($)
{
	my $arg = shift;
	# print STDERR "filterparse($arg)\n";
	my ($a0, $a1, $a2);
	if($arg =~ m'\s*(<|>|==|!=|>=|<=)\s*' )	{
		($a0, $a1, $a2) = ($`, $1, $');
		}
	elsif($arg =~ m'\s*[\s.](eq|ne|!?matches)[\s.]\s*')	{
		($a0, $a1, $a2) = ($`, $1, $');
		}
	elsif($arg =~ m'\s*[\s.](!?exists)([\s.]|$)')	{
		($a0, $a1, $a2) = ($`, $1, '');
		}
	else	{
		return undef();
		}
	if(!defined($a0) || !defined(filterop($a1)))	{
		die "ERR: Bad select: {" . join(' ', @a) . "}\n";
		}
	# print STDERR "filter {$a0} {$a1} {$a2}\n";
	[$a0, filterop($a1), $a2];
}


sub filterop($)
{
 my $op = shift;
 if($op eq '==')	{ return \&numeq; }
 elsif($op eq '!=')	{ return \&numne; }
 elsif($op eq 'eq')	{ return \&xeq; }
 elsif($op eq 'ne')	{ return \&xne; }
 elsif($op eq '>')	{ return \&numgt; }
 elsif($op eq '<')	{ return \&numlt; }
 elsif($op eq '<=')	{ return \&numle; }
 elsif($op eq '>=')	{ return \&numge; }
 elsif($op =~ '!matches')	{ return \&xnmatches; }
 elsif($op =~ 'matches')	{ return \&xmatches; }
 elsif($op =~ '!exists')	{ return \&xnexists; }
 elsif($op =~ 'exists')	{ return \&xexists; }

 warn "No such filterop: {$op}\n";
 return undef();
}


sub numeq	{ defined($_[0]) and $_[0] == $_[1]; }
sub numne	{ defined($_[0]) and $_[0] != $_[1]; }
sub numgt	{ defined($_[0]) and $_[0] > $_[1]; }
sub numlt	{ defined($_[0]) and $_[0] < $_[1]; }
sub numge	{ defined($_[0]) and $_[0] >= $_[1]; }
sub numle	{ defined($_[0]) and $_[0] <= $_[1]; }
sub xeq	{ defined($_[0]) and $_[0] eq $_[1]; }
sub xne	{ defined($_[0]) and $_[0] ne $_[1]; }
sub xmatches	{ defined($_[0]) and $_[0] =~ m"$_[1]"; }
sub xnmatches	{ defined($_[0]) and $_[0] !~ m"$_[1]"; }
sub xexists	{ defined($_[0]); }
sub xnexists	{ !defined($_[0]); }

sub ::filter($@)
{
 my $r = shift;
 my $x;
 foreach $x (@_)	{
	# ${$x}[1] is a ref to a function
	# ${$x}[0] is an attribute name
	# ${$x}[2] is a value it should be compared to.
	my ($a, $f, $v) = @$x;
	if(!defined($f))	{ die "ERR: Filter parsing error\n"; }
	if(! $f->($r->{$a}, $v))	{
		return 0;
		}
	}

 return 1;
}


sub rename($@)
{
 my $r = shift;
 my $x;
 foreach $x (@_)	{
	my ($from, $to) = @$x;
	if(defined($r->{$from}))	{
		$r->{$to} = $r->{$from};
		delete $r->{$from};
		}
	}
}


sub add($@)
{
 my $r = shift;
 my $x;
 foreach $x (@_)	{
	my ($a, $v) = @$x;
	$r->{$a} = $v;
	}
}



sub project_all($@)
{
 my $r = shift;
 my $x;
 my %tmp;
 foreach $x (@_)	{
	return undef() unless(exists($r->{$x}));
	$tmp{$x} = $r->{$x};
	}

 \%tmp;
}


sub project_any($@)
{
 my $r = shift;
 my $x;
 my %tmp;
 my $n;
 foreach $x (@_)	{
	$tmp{$x} = $r->{$x} if(exists($r->{$x}));
	$n++;
	}

 $n>=0 ? \%tmp : undef();
}


sub exclude($@)
{
 my $r = shift;
 my $x;
 my %tmp = %$r;
 foreach $x (@_)	{
	delete($tmp{$x});
	}

 scalar(%tmp) ? \%tmp : undef();
}



sub ::showAV(@)
{
 my $r;
 while($r = shift)	{
 	print concoct($r) . "\n";
	}
}


sub concoct_many(@)
{
 my @o;
 my $r;
 while($r = shift)	{
 	push @o, concoct($r);
	}
 join("\n", @o) . "\n";
}


sub concoct($)
{
	my $r = shift(@_);
	die "ERR: parsedata.pm: showAV: need ref to HASH" if(ref($r) ne 'HASH');
	my $c = delete($r->{_COMMENT});
	my ($k, $v);
	my @out;
	while(($k, $v)=each(%$r))	{
		$v = escape::fwd($v);
		push(@out, "$k=$v;");
		}
	return join(' ', sort @out) . (defined($c) ? " # $c" : '');
}






sub ::showAVf($@)
{
 my $arg = shift;
 my @arg = split('\$([a-zA-Z][a-zA-Z0-9_.]*)', $arg);
 my $ps = "'" . shift(@arg) . "'";
 my @tmp = @_;
 my ($varbl, $quot);
 while(defined($varbl=shift(@arg)))	{
	my $xx = '$r->{' . "'$varbl'" . '}';
	$ps .= " . (defined($xx) ? $xx : '')";
	if(defined($quot=shift(@arg)))	{
		$ps .= ". '" . $quot . "'";
		}
	}
 $ps .= ' . "\n"';
 # print STDERR "ps=$ps\n";
 # print STDERR "Nitems=" + scalar(@_) + "\n";
 eval("my \$r; while(\$r = shift(\@tmp)) { print $ps; }");
}





1;










speechresearch/gmisclib/named_block_file.py


"""Read and write files in the form
[label]
text
text
text
[label2]
text
text
...

The format is imperfect to the extent that
it does not allow the text to contain things that
look like labels.


When used as a script, it selects regions of such a file
and prints them on the standard output:
Usage: named_block_file.py key1 [key2] <input >output
The sections labelled key1 and key2 will be output in order,
with no separators other than a newline in between.
"""

import g_encode
import re

_label = re.compile(r"""^\[\s*(.+?)\s*\]\s*$""")

_e = g_encode.encoder(notallowed = r']\r\n%')

def _join(lines):
	n = len(lines)
	if n > 0 and lines[n-1] == '\n':
		n -= 1
	return ''.join(lines)


def read(fd):
	inlabel = None
	lines = []
	d = {}
	for l in fd:
		m = _label.match(l)
		if m:
			if inlabel is not None:
				d[inlabel] = _join(lines)
				lines = []
			inlabel = _e.back(m.group(1))
		else:
			lines.append(l)

	if inlabel is not None:
		d[inlabel] = _join(lines)
	return d


def write_key(fd, k):
	fd.writelines('[%s]\n' % _e.fwd(k))

def write_text(fd, t):
	fd.writelines(t)

def write_line(fd, t):
	fd.writelines([t, '\n'])

def write_line_kv(fd, k, v):
	import avio
	fd.writelines([avio.concoct({k: v}), '\n'])

def write(fd, d):
	for (k, v) in d.items():
		write_key(fd, k)
		write_text(fd, v)
		fd.writelines('\n')
	

# def test():
	# import sys
	# write(sys.stdout, read(sys.stdin))

if __name__ == '__main__':
	import sys
	info = read(sys.stdin)
	for k in sys.argv[1:]:
		sys.stdout.writelines(info[k])










speechresearch/gmisclib/stats.py


"""Some of these functions, specifically f_value(), fprob(), betai(), and betacf(),
are taken from stats.py "A collection of basic statistical functions for python."
by Gary Strangman.   They are copyright 1999-2007 Gary Strangman;
All Rights Reserved and released under the MIT license.

The rest is copyright Greg Kochanski 2009.
"""

import math


def f_value(ER, EF, dfR, dfF):
    """Returns an F-statistic given the following:
        @param ER:  error associated with the null hypothesis (the Restricted model)
        @param EF:  error associated with the alternate hypothesis (the Full model)
        @param dfR: degrees of freedom the Restricted model (null hypothesis)
        @param dfF: degrees of freedom associated with the Full model
	@return: f-statistic (not the probability)
	@rtype: float
    """
    if not ( ER >= EF ):
    	raise ValueError, "Error with the alternative hypothesis is larger: %s vs %s" % (ER, EF)
    if not( dfR >= dfF ):
    	raise ValueError, "Degrees of freedom with the alternative hypothesis is larger: %s vs %s" % (dfR, dfF)
    return ((ER-EF)/float(dfR-dfF) / (EF/float(dfF)))





def fprob (dfnum, dfden, F):
    """Returns the (1-tailed) significance level (p-value) of an F
    statistic given the degrees of freedom for the numerator (dfR-dfF) and
    the degrees of freedom for the denominator (dfF).

    Usage:   lfprob(dfnum, dfden, F)   where usually dfnum=dfbn, dfden=dfwn
    """
    if not (dfnum>0 and dfden>0 and F>=0.0):
	raise ValueError, "Bad arguments to fprob(%s, %s, %s)" % (dfnum, dfden, F)
    p = betai(0.5*dfden, 0.5*dfnum, dfden/float(dfden+dfnum*F))
    return p


def betai(a,b,x):
    """Returns the incomplete beta function:

    I-sub-x(a,b) = 1/B(a,b)*(Integral(0,x) of t^(a-1)(1-t)^(b-1) dt)

    where a>=0,b>0 and B(a,b) = G(a)*G(b)/(G(a+b)) where G(a) is the gamma
    function of a.  The continued fraction formulation is implemented here,
    using the betacf function.  (Adapted from: Numerical Recipes in C.)

    Usage:   betai(a,b,x)
    """
    if not (a>=0 and b>=0):
        raise ValueError, 'Bad a=%s or b=%s in betai' % (a, b)
    if not (x>0.0 or x>1.0):
        raise ValueError, 'Bad x in betai'
    if (x==0.0 or x==1.0):
        bt = 0.0
    else:
        bt = math.exp(gammaln(a+b)-gammaln(a)-gammaln(b)+a*math.log(x)+b*
                      math.log(1.0-x))
    if (x<(a+1.0)/(a+b+2.0)):
        return bt*betacf(a,b,x)/float(a)
    else:
        return 1.0-bt*betacf(b,a,1.0-x)/float(b)




def betacf(a,b,x):
    """This function evaluates the continued fraction form of the incomplete
    Beta function, betai.  (Adapted from: Numerical Recipes in C.)

    Usage:   betacf(a,b,x)
    """
    ITMAX = 200
    EPS = 3.0e-7

    bm = az = am = 1.0
    qab = a+b
    qap = a+1.0
    qam = a-1.0
    bz = 1.0-qab*x/qap
    for i in range(ITMAX+1):
        em = float(i+1)
        tem = em + em
        d = em*(b-em)*x/((qam+tem)*(a+tem))
        ap = az + d*am
        bp = bz+d*bm
        d = -(a+em)*(qab+em)*x/((qap+tem)*(a+tem))
        app = ap+d*az
        bpp = bp+d*bz
        aold = az
        am = ap/bpp
        bm = bp/bpp
        az = app/bpp
        bz = 1.0
        if (abs(az-aold)<(EPS*abs(az))):
            return az
    raise RuntimeError, 'a or b too big, or ITMAX too small in Betacf.'



def gammaln(x):
    """Returns the gamma function of xx.
	Gamma(z) = Integral(0,infinity) of t^(z-1)exp(-t) dt.
	(Adapted from: Numerical Recipies in C. via code
	Copyright (c) 1999-2000 Gary Strangman and released under the LGPL.)
	"""
    if not (x > 0):
	raise ValueError, "Range Error: Gamma(0) is undefined."
    coeff = [76.18009173, -86.50532033, 24.01409822, -1.231739516,
             0.120858003e-2, -0.536382e-5]
    tmp = x + 4.5
    tmp -= (x-0.5)*math.log(tmp)
    ser = 1.0
    for cj in coeff:
        ser += cj/x
        x += 1
    return -tmp + math.log(2.50662827465*ser)


# def log_t_density(x, nu):
	# c = gammaln((nu+1)/2.0) - 0.5*math.log(nu*math.pi) - gammaln(nu/2.0)
	# c is not used!
	# return math.log(1+x**2/nu)*(-(nu+1)/2.0)




def test_fprob(dfnum, dfden):
	N = 30000
	# These mean and sigma values are taken from
	# Wolfram Mathworld, http://mathworld.wolfram.com/F-Distribution.html
	mean = float(dfden)/float(dfden-2)
	sigma = math.sqrt(float(2*dfden**2*(dfden+dfnum-2))/
				float(dfnum*(dfden-2)**2*(dfden-4)))
	assert abs(fprob(dfnum, dfden, 0.0)-1.0) < 0.001
	assert abs(fprob(10, 20, 10.0)-0.0) < 0.001
	m = 0.0
	ss = 0.0
	lpc = 1.0
	lf = 0.0
	ps = 0.0
	i = 0
	while lpc > 1.0/float(N):
		nf = (mean+3*sigma)*((i+0.5)/float(N))**2
		f = 0.5*(lf+nf)
		lf = nf
		pc = fprob(dfnum, dfden, nf)
		dp = lpc-pc
		lpc = pc
		m += f*dp
		ss += f**2 * dp
		ps += dp
		i += 1
	m += lpc*f
	ss += lpc*f**2
	assert abs(ps-1.0) < 0.001
	s = math.sqrt(ss-m**2)
	print 'm=', m, mean
	print 's=', s, sigma
	assert abs(m-mean) < 0.03*mean
	assert abs(s-sigma) < 0.03*sigma


t_Table = [(1, 0.5, 1.000), (1, 0.95, 12.71), (1, 0.98, 31.82), (1, 0.99, 63.66),
		(1, 0.995, 127.3), (1, 0.998, 318.3), (1, 0.999, 636.6),
	(2, 0.5, 0.816), (2, 0.95, 4.303), (2, 0.98, 6.965), (2, 0.99, 9.925),
		(2, 0.999, 31.60),
	(3, 0.5, 0.765), (3, 0.95, 3.182), (3, 0.99, 5.841), (3, 0.999, 12.92),
	(4, 0.5, 0.741), (4, 0.95, 2.776), (4, 0.99, 3.797), (4, 0.999, 8.610),
	(10, 0.5, 0.700), (10, 0.95, 2.228), (10, 0.99, 3.106), (10, 0.999, 4.587),
	(120, 0.5, 0.677), (10, 0.95, 1.980), (120, 0.99, 2.617), (120, 0.999, 3.373),
	(1e6, 0.5, 0.674), (1e6, 0.95, 1.960), (1e6, 0.99, 2.576), (1e6, 0.999, 3.291)
	]

def t_value(ndof, p2sided=0.99):
	for (n, p2s, t) in t_Table:
		if n==ndof and p2s==p2sided:
			return t
	t_lower = None
	n_lower = None
	t_higher = None
	n_higher = None
	for (n, p2s, t) in t_Table:
		if p2s==p2sided and n<=ndof and (n_lower is None or n>n_lower):
			n_lower = n
			t_lower = t
		if p2s==p2sided and n>=ndof and (n_higher is None or n<n_higher):
			n_higher = n
			t_higher = t
	if n_lower is not None and n_higher is not None:
		return t_lower + ((t_higher-t_lower)*(math.log(n)-math.log(n_lower))
					/ (math.log(n_higher)-math.log(n_lower)))
	raise RuntimeError, "Sorry: not implemented yet"



def ltqnorm( p ):
    """

    Lower tail quantile for standard normal distribution function.

    This function returns an approximation of the inverse cumulative
    standard normal distribution function.  I.e., given P, it returns
    an approximation to the X satisfying P = Pr{Z <= X} where Z is a
    random variable from the standard normal distribution.

    The algorithm uses a minimax approximation by rational functions
    and the result has a relative error whose absolute value is less
    than 1.15e-9.

    @author: Peter John Acklam
    @note: Time-stamp:  2000-07-19 18:26:14
    @contact:      pjacklam@online.no
    @see: http://home.online.no/~pjacklam

    @type p: float (0,1)
    @rtype: float
    @raise ValueError: if the argument is out of range.
    @note: Downloaded from http://home.online.no/~pjacklam/notes/invnorm/impl/field/ltqnorm.txt
    	GPK 4/22/2011.   Documentation at http://home.online.no/~pjacklam/notes/invnorm/index.html,
    	which is part of this package at .../references/stats_invnorm_pjacklam_2011.html.
    @contact: Greg Kochanski <gpk@kochanski.org>
    @note: Modified from the author's original perl code (original comments follow below)
    	by dfield@yahoo-inc.com.  May 3, 2004.
    """

    if p <= 0 or p >= 1:
        # The original perl code exits here, we'll throw an exception instead
        raise ValueError( "Argument to ltqnorm %f must be in open interval (0,1)" % p )

    # Coefficients in rational approximations.
    a = (-3.969683028665376e+01,  2.209460984245205e+02, \
         -2.759285104469687e+02,  1.383577518672690e+02, \
         -3.066479806614716e+01,  2.506628277459239e+00)
    b = (-5.447609879822406e+01,  1.615858368580409e+02, \
         -1.556989798598866e+02,  6.680131188771972e+01, \
         -1.328068155288572e+01 )
    c = (-7.784894002430293e-03, -3.223964580411365e-01, \
         -2.400758277161838e+00, -2.549732539343734e+00, \
          4.374664141464968e+00,  2.938163982698783e+00)
    d = ( 7.784695709041462e-03,  3.224671290700398e-01, \
          2.445134137142996e+00,  3.754408661907416e+00)

    # Define break-points.
    plow  = 0.02425
    phigh = 1 - plow

    # Rational approximation for lower region:
    if p < plow:
       q  = math.sqrt(-2*math.log(p))
       return (((((c[0]*q+c[1])*q+c[2])*q+c[3])*q+c[4])*q+c[5]) / \
               ((((d[0]*q+d[1])*q+d[2])*q+d[3])*q+1)

    # Rational approximation for upper region:
    if phigh < p:
       q  = math.sqrt(-2*math.log(1-p))
       return -(((((c[0]*q+c[1])*q+c[2])*q+c[3])*q+c[4])*q+c[5]) / \
                ((((d[0]*q+d[1])*q+d[2])*q+d[3])*q+1)

    # Rational approximation for central region:
    q = p - 0.5
    r = q*q
    return (((((a[0]*r+a[1])*r+a[2])*r+a[3])*r+a[4])*r+a[5])*q / \
           (((((b[0]*r+b[1])*r+b[2])*r+b[3])*r+b[4])*r+1)



if __name__ == '__main__':
	# test_fprob(2, 5)	# This fails the test, but only slightly
	test_fprob(2, 8)
	test_fprob(4, 8)
	test_fprob(7, 8)
	test_fprob(7, 20)
	test_fprob(2, 20)
	test_fprob(18, 20)










speechresearch/gmisclib/pylab_starplot.py


"""This makes a little 'star' of error bars, using pylab/matplotlib.
"""

import math

import pylab
import matplotlib

Grey = (0.7,0.7,0.7)

class errorbar_maker(object):
	"""This is a class that makes error bars, tilted at various angles."""

	def __init__(self, cx, cy, n, **kwargs):
		self.cx = cx
		self.cy = cy
		self.n = n
		self.kwargs = {'marker': 'o', 'linestyle': '-',
				'mec': 'r', 'color': 'k', 'zorder': 2
				}
		self.kwargs.update(kwargs)
	

	def make(self, i, xl, xc, xh, **kwargs):
		kwa = self.kwargs.copy()
		kwa.update(kwargs)
		assert xl <= xc <= xh
		theta = (math.pi/2.0) * (1 + (i-0.5*(self.n-1))/float(self.n))
		W = 0.12*(abs(xl)+abs(xh))/float(self.n)
		w = kwa.get('w', W)
		x1, y1 = self._xf(theta, (xl, 0.0), (xh, 0.0))
		x2, y2 = self._xf(theta, (xl, -w), (xl, w))
		x3, y3 = self._xf(theta, (xh, -w), (xh, w))
		if (xl>0)==(xh>0):
			zo = 2
		else:
			mcolor = kwa.get('mucolor', Grey)
			color = kwa.get('lucolor', Grey)
			zo = 1
		zorder = kwa['zorder']
		mcolor = kwa['mec']
		color = kwa['color']
		linestyle = kwa['linestyle']
		pylab.plot(x1, y1, linestyle=linestyle, color=color, zorder=zorder)
		pylab.plot(x2, y2, linestyle=linestyle, color=color, zorder=zorder)
		pylab.plot(x3, y3, linestyle=linestyle, color=color, zorder=zorder)
		if min(xl, xh) > 0.0:
			x5, y5 = self._xf(theta, (0.0, 0.0), (min(xl, xh), 0.0))
			pylab.plot(x5, y5, linestyle=':', color=color, zorder=100)
		if max(xl, xh) < 0.0:
			x5, y5 = self._xf(theta, (0.0, 0.0), (max(xl, xh), 0.0))
			pylab.plot(x5, y5, linestyle=':', color=color, zorder=100)
		x4, y4 = self._xf(theta, (xc, 0))
		pylab.plot(x4, y4, marker=kwa['marker'], linestyle='', mec=mcolor, mew=0.0,
				color=mcolor, zorder=zorder)


	def _xf(self, theta, *xy):
		ox = []
		oy = []
		for (x,y) in xy:
			xx = self.cx + math.cos(theta)*x - math.sin(theta)*y
			yy = self.cy + math.sin(theta)*x + math.cos(theta)*y
			ox.append(xx)
			oy.append(yy)
		return (ox, oy)



def grey_out(c):
	r, g, b = matplotlib.colors.colorConverter.to_rgb(c)
	return (0.2*r+0.6, 0.2*g+0.6, 0.2*b+0.6)



class errorbar(object):
	def __init__(self, l, c, h, dim=False, sortorder=None, **kwargs):
		self.l = l
		self.c = c
		self.h = h
		self.dim = dim
		self.order = sortorder
		self.kwargs = kwargs

	def __mul__(self, other):
		return errorbar(self.l*other, self.c*other, self.h*other, self.dim, **(self.kwargs))

	def __cmp__(self, other):
		return cmp(self.order, other.order)


def star(cx, cy, lch, lcolormap=None, mcolormap=None, dimmer=grey_out, **kwargs):
	"""This makes a star of error bars.
	@param cx: x-coordinate of the star center
	@param cy: y-coordinate of the star center
	@param lch: list of error bars to create about the center.
	@type lch: list(errorbar).
	"""
	e = errorbar_maker(cx, cy, len(lch), **kwargs)
	for (i, ebar) in enumerate(lch):
		kwa = {}
		if lcolormap is not None:
			kwa['color'] = lcolormap[i]
		elif mcolormap is not None:
			kwa['color'] = mcolormap[i]
		if mcolormap is not None:
			kwa['mec'] = mcolormap[i]
		elif lcolormap is not None:
			kwa['mec'] = lcolormap[i]
		kwa.update(ebar.kwargs)
		if ebar.dim:
			kwa['color'] = dimmer(kwa['color'])
			kwa['mec'] = dimmer(kwa['mec'])
			kwa['zorder'] = 1
		e.make(i, ebar.l, ebar.c, ebar.h, **kwa)
	# pylab.plot([cx], [cy], 'ro')


def plot(xlch, **kwargs):
	assert xlch
	sz = 0.0
	n = 0
	dx = 0.0
	xlast = None
	for (x, llch) in xlch:
		for lch in llch:
			if lch is not None:
				sz += max(abs(lch.l), abs(lch.h))**2
				n += 1
			if xlast is not None:
				dx += abs(x-xlast)
			xlast = x
	if n == 0:
		return
	f = 0.5*(dx/(len(xlch)-1))/math.sqrt(sz/float(n))
	for (x, llch) in xlch:
		star(x, 0.0,
			[lch*f for lch in llch if lch is not None ],
			 **kwargs)


if __name__ == '__main__':
	plot( [(0.0, [errorbar(0, 1, 2), errorbar(0, 2, 3), errorbar(0, 2, 3), errorbar(0, 1, 2)]),
		(1.0, [errorbar(0, 1, 2), errorbar(1, 2, 3), errorbar(1, 2, 3), errorbar(0, 1, 2)]),
		(2.0, [errorbar(-1, 1, 2, dim=True), errorbar(-1, 0, 1, dim=True), errorbar(-1, -0.5, 0), errorbar(-1, -0.5, -0.25)])
		],
		lcolormap = ['r', 'g', 'b', 'c', 'm', 'k']
		)
	pylab.show()










speechresearch/gmisclib/setup.py


#!python

"""Note! Some of these modules require the gpklib C++ libraries.
These can be obtained from http://sourceforge.org/projects/speechresearch
"""

from distutils.core import setup
from distutils.extension import Extension
from Cython.Distutils import build_ext

import os
import sys
import numpy
Include_dirs = [ '.', 'lib', numpy.get_include()]
Ldirs = os.environ.get('LD_LIBRARY_PATH', '').split(':')
# Ldirs = [ os.path.join(os.environ['HOME'], 'local', 'lib') ]
for l in Ldirs:
	if l.endswith('/lib'):
		Include_dirs.append( '/'.join(l.split('/')[:-1] + ['include']) )
print 'Ldirs=', Ldirs
print 'Include_dirs=', Include_dirs
del l


setup(name = "gmisclib", version = "0.75.0",
	description = "Various Python Libraries, mostly scientific purposes",
	author = "Greg Kochanski",
	url = "http://kochanski.org/gpk/code/speechresearch/gmisclib",
	author_email = "gpk@kochanski.org",
	packages = ['gmisclib'],
	package_dir = {'gmisclib': '.'},
	scripts = ["bin/select_fiat_entries.py", 'bin/gpk_wavio.py',
			'bin/pylab_server.py', 'bin/q3html.py',
			'bin/run_several.py', 'bin/mcmc_cooperate.py',
			'bin/dtw4', 'bin/get_gcc_flags.py',
			'bin/summarize_logs', "bin/mcmc.py",
			'bin/git-pre-commit'
			],
	ext_modules=[ 
    		Extension("gmisclib.dtw4",         ["dtw4.pyx"],
				include_dirs = Include_dirs,
				depends = [],
				library_dirs = Ldirs,
				libraries = ['gpk'],
				language = 'c++'
				),
    		# Extension("gmisclib.idle",         ["idle.c"],
				# include_dirs = Include_dirs,
				# depends = [],
				# library_dirs = Ldirs,
				# libraries = ['gpk'],
				# language = 'c'
				# ),
		],
	cmdclass = {'build_ext': build_ext},
	license = 'GPL2',
	keywords = "phonetics speech computational linguistics basic library python science optimize",
	platforms = "All",
	classifiers = [
		'License :: OSI Approved :: GNU General Public License (GPL)',
		'Operating System :: OS Independent',
		'Development Status :: 4 - Beta',
		'Topic :: Scientific/Engineering',
		'Environment :: Console',
		'Intended Audience :: Science/Research',
		'Programming Language :: Python',
		'Operating System :: OS Independent',
		'Programming Language :: Python',
		],
	long_description = """Various Python Libraries, mostly scientific purposes.
	See http://kochanski.plus.com/code/speechresearch/gmisclib for documentation
	and http://sourceforge.net/projects/speechresearch for downloads,
	or look on the Python Cheese shop, http://pypi.python.org .

	Note that most of the algorithms here are carefully tested, but the stuff that
	I don't use may have suffered from bit rot.
	"""
	)











speechresearch/gmisclib/g_encode.py


# -*- coding: utf-8 -*-
"""This module allows strings to be encoded into a
reduced subset.   It is designed to work for avio.py,
and to do a minimal mapping, so that the resulting
text is human-readable.   It is similar to Quoted-printable
encoding, but is not specialized to e-mail limitations and
is rather more flexible.
"""


import re
import string;


__version__ = "$Revision: 1.10 $"


class BadFormatError(Exception):
	def __init__(self, *x):
		Exception.__init__(self, *x)


_backdict = {'0':0, '1':1, '2':2, '3':3, '4':4, '5':5,
		'6':6, '7':7, '8':8, '9':9,
		'a':10, 'A':10, 'b':11, 'B':11,
		'c':12, 'C':12, 'd':13, 'D':13,
		'e':14, 'E':14, 'f':15, 'F':15 }


_specials = [ ('mt', ''),
		(' ', '_'),
		('u', '_'),
		('p', '.'),
		('m', ','),
		('s', ';'),
		('z', '='),
		('t', '\t'),
		('Z', '\033'),
		('M', '&'),
		('T', '%'),
		('l', '/'),
		('K', '\\'),
		('k', '\b'),
		('R', '\r'),
		('L', '\n'),
		('q', '"'),
		('Q', '?'),
		('U', "'"),
		('S', ' '),
		('P', '#')
		]




def _expand_bdict(b):
	o = {}
	for (si, ni) in b.items():
		for (sj, nj) in b.items():
			o[si + sj] = chr(16*ni + nj)
	for (k, v) in _specials:
		assert not _backdict.has_key(k), "Special (%s) collides with hex." % k
		assert not o.has_key(k), "Special (%s) collides with hex or special." % k
		o[k] = v
	return o


_bdict = _expand_bdict(_backdict)


def _fromhex(x):
	"""Expands a %XX code (or the specials above) into a character."""
	q = x.group(1)
	return _bdict[q]



def _rm_nl(s):
	if s.endswith('\n'):
		return s[:-1]
	return s



def _expand_fdict(eschar):
	o = {}
	for c in range(256):
		o[chr(c)] = '%s%02x' % (eschar, c)
	for (k,v) in _specials:
		o[v] = '%s%s' % (eschar, k)
	return o






class encoder:
	def __init__(self, allowed=None, notallowed=None, regex=None, eschar='%'):
		"""
		Note that there are some twiddly points in defining
		encoders -- the notallowed and allowed arguments
		need to be thought through carefully, as they are
		passed into the re module as part of a regular
		expression.    Certain characters may give surprising
		results.
		"""
		assert (regex is not None) + (allowed is not None) + (notallowed is not None) <= 1, "Specify at most one of regex, allowed, notallowed."
		if notallowed is not None:
			assert eschar in notallowed, "Sorry: notallowed must contain '%s', but it is '%s'." % (eschar, notallowed)
			self.ref = re.compile('(^\s)|([%s])|(\s$)' % notallowed)
		elif regex is not None:
			self.ref = re.compile(regex)
		else:
			if allowed is None:
				allowed = string.letters + string.digits + \
						r"""_!@$^&*()+={}[\]\|:'"?/>.<,\ ~`-"""
			assert not eschar in allowed, "Cannot allow '%s'." % eschar
			self.ref = re.compile('(^\s)|([^%s])|(\s$)' % allowed)

		self._reb = re.compile('%s([0-9a-fA-F][0-9a-fA-F]|' % eschar
				+ '|'.join([_c[0] for _c in _specials])
				+ ')')
		self._fdict = _expand_fdict(eschar)
		self.empty = '%smt' % eschar

	def back(self, x):
		"""Converts back from a string containing %xx escape sequences to
		an unencoded string.
		"""
		try:
			return self._reb.sub(_fromhex, x)
		except KeyError, x:
			raise BadFormatError, "illegal escape sequence: %s" % x


	def _tohex(self, x):
		"""Converts a single character in a MatchObject to a %xx escape sequence"""
		q = x.string[x.start()]
		assert len(q)==1, 'tohex operates on a single character'
		return self._fdict[q]


	def fwd(self, x):
		"""Escapes a string so it is suitable for a=v; form.
		Nonprinting characters, along with [;#] are converted
		to %xx escapes (hexadecimal).
		Non-strings will be converted to strings with repr(),
		and can be fed back into the python interpreter.  """
		if not isinstance(x, str):
			x = repr(x)
		if x == '':
			return self.empty
		# print "x=(%s)" % x
		return self.ref.sub(self._tohex, x)




def test():
	e = encoder()
	assert e.back(e.fwd('george')) == 'george'
	assert e.back(e.fwd('hello there')) == 'hello there'
	assert e.back('%sfoo') == ';foo'
	assert e.back('%Sfoo%S%P') == ' foo #'
	assert e.back('%Tfoo') == '%foo'
	assert e.back(e.fwd('%hello')) == '%hello'
	assert e.back(e.fwd(' hello there')) == ' hello there'
	assert e.back(e.fwd(' hello there\t')) == ' hello there\t'
	assert e.back(e.fwd(' hello there\t=')) == ' hello there\t='
	assert e.back(e.fwd(' hello there\t=;#')) == ' hello there\t=;#'
	assert e.back(e.fwd(' hello+_there\t=;#')) == ' hello+_there\t=;#'
	assert e.back(e.fwd('hello+_there\t=;#')) == 'hello+_there\t=;#'
	assert e.fwd('hello there') == 'hello there'

	ee = encoder('abcd')
	assert ee.fwd("cab d") == 'cab%Sd'
	assert ee.fwd("e") == '%65'
	assert ee.fwd("aaaa bbbb") == 'aaaa%Sbbbb'

	ee = encoder(notallowed = ']\n\r%')
	assert '\n' not in ee.fwd('hello world\n\r')
	assert ']' not in ee.fwd('hello]% world\n\r')
	assert ee.back(ee.fwd('hello world\n\r'))=='hello world\n\r'

	e = encoder(eschar='_', allowed='0-9a-zA-Z')
	assert e.back('_sfoo') == ';foo'
	assert e.back(e.fwd('%hello')) == '%hello'
	assert e.back(e.fwd('_hello')) == '_hello'


if __name__ == '__main__' :
	test()
	print "OK: passed tests"










speechresearch/gmisclib/gpk_getopt.py


import getopt

def parse(arglist, shortoptions, longoptions) :
	"""Splits apart an command line argument list, and puts the arguments into a dictionary.
	The arguments are a list to be parsed, a string of short one character options,
	and a list of long gnu-style options.  The function returns a dictionary
	mapping between option names and values (if any).   Names in the dictionary
	have had leading dashes removed. """

	optlist, args = getopt.getopt(arglist, shortoptions, longoptions)
	optdict = {};

	def add_to_dict(x, d=optdict) :
		k, v = x
		while(k[0]=='-') :
			k = k[1:]
		d[k] = v

	map(add_to_dict, optlist)
	return (optdict, args)










speechresearch/gmisclib/find_ngram.py


#!/usr/bin/env python

"""This module lets you search through label files
to find particular ngrams."""


__version__ = "$Revision: 1.7 $"

# from xwaves_errs import *

import re
import xwaves_mark
import xwaves_lab
from xwaves_errs import *


WildAnyOne = re.compile('.')

def matches(data, pattern):
	if len(data) != len(pattern):
		return 0
	for (d, p) in zip(data, pattern):
		if hasattr(p, 'match'):
			if not p.match(d):
				return 0
		elif d != p:
			return 0
	return 1
	

def find_mark(ngram, fname, datatype=xwaves_mark.PHONE):
	"""ngram = list of labels.
	fname = file name for xwaves_mark datafile.
	datatype = xwaves_mark.PHONE or xwaves_mark.WORD
	
	This function returns all instances
	(even overlapping instances) of the specified
	N-gram in the file.  The return format
	is [ (end_time, label), ... ],
	where the zeroth entry in the list is the
	symbol before the start of the N-gram.
	It's end time is the beginning of the N-gram.

	In the argument list, the N-gram is an array of labels; the labels
	need to match the file's labels exactly.
	"""

	header, data = xwaves_mark.read(fname)
	data = xwaves_mark.mark_to_lab(data, datatype)
	return find(ngram, data)


def find_lab(ngram, fname, loose=0):
	"""ngram = list of labels.
	fname = file name for xwaves_lab datafile.
	
	This function returns all instances
	(even overlapping instances) of the specified
	N-gram in the file.  The return format
	is [ (end_time, label), ... ],
	where the zeroth entry in the list is the
	symbol before the start of the N-gram.
	It's end time is the beginning of the N-gram.

	In the argument list, the N-gram is an array of labels; the labels
	need to match the file's labels exactly.
	"""

	header, data = xwaves_lab.read(fname, loose)
	return find(ngram, data)



def find(ngram, data):
	"""ngram = list of labels.
	data = list of (time, label, ...) as produced by xwaves_lab.py or similar.
	
	This function returns all instances
	(even overlapping instances) of the specified
	N-gram in the file.  The return format
	is [ [ label, ...], ... ] .
	It is a list of n-grams, and each n-gram is a list of entities,
	and each entities is a tuple which marks when it ends,
	what it is specifically, and perhaps other things.

	In the argument list, the N-gram is an array of labels; the labels
	need to match the file's labels exactly.
	"""
	o = []

	ll = [lbl for (t, lbl) in data ]
	N = len(ngram)
	for i in range(1, max(1, len(data)-N+1)):
		if matches(ll[i:i+N], ngram):
			o.append(data[i-1:i+N])
	return o










speechresearch/gmisclib/g_ucode.py


# -*- coding: utf-8 -*-

"""Functions to make unicode handling easier for Python 2.X.
"""

import sys

def u(s, encoding='utf-8'):
	"""Convert string-like objects to unicode.
	The general idea is that, as soon as data comes into your program,
	you call u() on it to make sure it is unicode.
	@note: u() should be idempotent: i.e. u(u(x)) == u(x)
	"""
	# return unicodedata.normalize("NFKD", unicode(s)).encode('ascii', 'ignore')
	# return s.encode('raw_unicode_escape')
	# if isinstance(s, basestring):
		# if not isinstance(s, unicode):
			# try:
				# s = unicode(s, encoding)
			# except UnicodeDecodeError:
				# s = unicode(s, 'unicode_escape')
	# else:
		# s = unicode(s)
	try:
		s = unicode(s, encoding)
	except UnicodeDecodeError:
		s = unicode(s, 'unicode_escape')
	except TypeError, x:
		if 'need string' in x.args[0]:
			x = unicode(str(x), 'unicode_escape')
	return s


def test():
	print u('xx\x42\xabooo')
	print u('x\x42x\xabooo')
	print u('x\x42x\xcfooo')
	print u('x\x42x\xffooo')
	print u('boo\x40\xaboo')
	assert u('boo\x40\xaboo') == u(u('boo\x40\xaboo'))
	assert u('x\x42x\xffooo') == u(u('x\x42x\xffooo'))


	class _test(object):
		def __repr__(self):
			return 'boo\x40\xaboo'
	print u(_test())

def e(s):
	"""Encode unicode into a bytestring, for printing.
	The idea is that, just before you print anything,
	you call e() on the data to be printed."""
	if sys.getdefaultencoding() == 'ascii':
		return s.encode('utf-8')
	return s











speechresearch/gmisclib/dictops.py


"""Operations on dictionaries."""


__version__ = "$Revision: 1.9 $"

def filter(d, l):
	"""Passes through items listed in l.
	@param l: list of keys to preserve
	@type l: list
	@param d: dictionary to copy/modify.
	@type d: mapping
	@return: a dictionary where all keys not listed in l are removed;
		all entries listed in l are copied into the (new)
		output dictionary.
	@rtype: dict
	"""
	# o = {}
	# for t in l:
		# o[t] = d[t]
	# return o
	return dict( [ (t, d[t]) for t in l ] )


def remove(d, l):
	"""Removes items listed in l.
	@param l: list of keys to remove
	@type l: list
	@param d: dictionary to copy/modify.
	@type d: mapping
	@return: a dictionary where all keys listed in l are removed;
		all entries not listed in l are copied into the (new)
		output dictionary.
	@rtype: dict
	"""
	o = d.copy()
	for t in l:
		if o.has_key(t):
			del o[t]
	return o


def intersection(*dlist):
	"""@return: a dictionary containing those key=value pairs that are common to all the dictionaries.
	@rtype: dict
	@param dlist: dictionaries.
	@type dlist: list(dict)
	"""
	rv = dlist[0].copy()
	for d in dlist[1:]:
		dellist = []
		for (k, v) in rv.items():
			try:
				tmp = d[k]
			except KeyError:
				dellist.append(k)
				continue
			if tmp != v:
				dellist.append(k)
		for k in dellist:
			del rv[k]
	return rv


def test_intersection():
	class foo(object):
		pass
	d1 = {'a': 'b', 'b': 'x', 'c': None, 'd': foo()}
	d2 = {'a': 'b', 'b': 'y'}
	d3 = {'a': 'b', 'c': None}
	assert intersection(d1, d2) == {'a': 'b'}
	assert intersection(d1, {}) == {}
	assert intersection(d1, d3) == {'a': 'b', 'c':None}
	d4 = {'d': foo()}
	assert intersection(d1, d4) == {}


def rev1to1(d):
	"""Reverse a 1-1 mapping so it maps values to keys
	instead of keys to values.
	@type d: dict
	@rtype: dict
	@return: M such that if m[k]=v, M[v]=k
	@raise ValueError: if the mapping is many-to-one.
	"""
	o = {}
	for (k, v) in d.items():
		if v in o:
			raise ValueError, 'Dictionary is not 1 to 1 mapping'
		o[v] = k
	return o


def compose(d2, d1):
	"""Compose two mappings (dictionaries) into one.
	@return: C{d} such that d[k] = d2[d1[k]]
	@rtype: L{dict}
	@param d2: second mapping
	@param d1: first mapping
	"""
	o = {}
	for (k, v) in d1.items():
		try:
			o[k] = d2[d1[k]]
		except KeyError:
			pass
	return o


class BadFileFormatError(Exception):
	"""This indicates a problem when reading in a dictionary via L{read2c}.
	"""

	def __init__(self, *s):
		Exception.__init__(self, *s)


def read2c(f):
	"""Read in a dictionary from a two-column file;
	columns are separated by whitespace.
	This is not a completely general format, because keys cannot contain
	whitespace and the values cannot start or end in whitespace.

	The format can contain comments at the top; these are
	lines that begin with a hash mark (#).  Empty lines are
	ignored.
	@param f: an open L{file}
	@return: a dictionary and a list of comments
	@rtype: tuple(dict(str:str), list(str))
	@note: You can get into trouble if you have a key that starts with
		a hash mark (#).  If it happens to be the first key,
		and if there are no comments or if it directly follows a
		comment, it will be interpreted as a comment.
		To avoid this possibility, begin your file with a comment
		line, then a blank line.
	"""
	o = {}
	comments = []
	in_hdr = True
	n = 0
	for l in f:
		n += 1
		if in_hdr:
			if l.startswith('#'):
				comments.append(l[1:].strip())
				continue
			in_hdr = False
			if l == '\n':
				continue
		if not l.endswith('\n'):
			raise BadFileFormatError("Last line is incomplete: %s" % getattr(f, "name", "???"))
		try:
			k, v = l.strip().split(None, 1)
		except ValueError:
			raise BadFileFormatError("File %s line %d: too few columns" %
							(getattr(f, "name", "???"), n)
							)
		if k in o:
			raise BadFileFormatError("File contains duplicate keys: %s on line %d and earlier" %
							(repr(k), n)
							)
		o[k] = v
	return o, comments


def argmax(d):
	"""For a dictionary of key=value pairs, return the key with the largest value.
	@note: When there are several equal values, this will return a single, arbitrary choice.
	@raise ValueError: when the input dictionary is empty.
	"""
	kmax = None
	vmax = None
	firstpass = True
	for (k, v) in d.items():
		if firstpass or v>vmax:
			vmax = v
			firstpass = False
			kmax = k
	if firstpass:
		raise ValueError, "argmax is not defined for an empty dictionary"
	return kmax


def add_dol(dict, key, value):
	"""OBSOLETE: replace with class L{dict_of_lists}.
	Add an entry to a dictionary of lists.
	A new list is created if necessary; else the value is
	appended to an existing list.
	Obsolete: replace with dict_of_lists.
	"""
	try:
		dict[key].append(value)
	except KeyError:
		dict[key] = [ value ]


def add_doc(dict, key, value):
	"""OBSOLETE: replace with class L{dict_of_accums}.
	Add an entry to a dictionary of counters.
	A new counter is created if necessary; else the value is
	added to an existing counter.
	Obsolete: replace with dict_of_accums.
	"""
	try:
		dict[key] += value
	except KeyError:
		dict[key] = value


class dict_of_lists(dict):
	"""A dictionary of lists."""

	def add(self, key, value):
		"""Append value to the list indexed by key."""
		try:
			self[key].append(value)
		except KeyError:
			self[key] = [ value ]

	def addgroup(self, key, values):
		"""Append values to the list indexed by key."""
		try:
			self[key].extend(values)
		except KeyError:
			self[key] = values

	def add_ifdifferent(self, key, value):
		"""Append value to the list indexed by key."""
		try:
			v = self[key]
		except KeyError:
			self[key] = [value]
		else:
			if value not in v:
				v.append( value )

	def copy(self):
		"""This does a shallow copy."""
		return dict_of_lists(self)


	def merge(self, other):
		for (k, v) in other:
			self.addgroup(k, v)


class dict_of_sets(dict):
	"""A dictionary of lists."""
	def add(self, key, value):
		"""Append value to the set indexed by key."""
		try:
			self[key].add(value)
		except KeyError:
			self[key] = set([value])

	def addgroup(self, key, values):
		"""Append values to the list indexed by key."""
		try:
			self[key].update(values)
		except KeyError:
			self[key] = set(values)


	def copy(self):
		"""This does a shallow copy."""
		return dict_of_sets(self)


	def merge(self, other):
		for (k, v) in other:
			self.addgroup(k, v)


class dict_of_accums(dict):
	"""A dictionary of accumulators.
	Note that the copy() function produces a dict_of_accums."""

	def add(self, key, value):
		"""Add value to the value indexed by key."""
		try:
			self[key] += value
		except KeyError:
			self[key] = value


	def copy(self):
		return dict_of_accums(self)


	def merge(self, other):
		for (k, v) in other:
			self.add(k, v)


class dict_of_averages(dict):
	"""A dictionary of accumulators.
	Note that the copy() function produces a dict_of_averages."""

	def add(self, key, value, weight=1.0):
		"""Add value to the value indexed by key."""
		assert weight >= 0.0
		if key in self:
			self[key] += complex(value*weight, weight)
		else:
			self[key] = complex(value*weight, weight)

	def get_avg(self, key):
		vw = self[key]
		assert vw.imag > 0.0, "Weight for key=%s is nonpositive(%g)" % (key, vw.imag)
		return vw.real/vw.imag

	def get_avgs(self):
		o = {}
		for (k, vw) in self.items():
			assert vw.imag > 0.0, "Weight for key=%s is nonpositive(%g)" % (k, vw.imag)
			o[k] = vw.real/vw.imag
		return o

	def get_both(self, key):
		vw = self[key]
		return (vw.real, vw.imag)

	def copy(self):
		return dict_of_averages(self)


	def merge(self, other):
		for (k, v) in other:
			self.add(k, v)


class dict_of_maxes(dict):
	"""A dictionary of maxima.   Add a new number and the stored
	maximum will increase iff the new value is bigger.
	Note that the copy() function produces a dict_of_accums."""

	def add(self, key, value):
		"""Add value to the value indexed by key."""
		try:
			tmp = self[key]
			if value > tmp:
				self[key] = value
		except KeyError:
			self[key] = value


	def copy(self):
		return dict_of_maxes(self)


	def merge(self, other):
		for (k, v) in other:
			self.add(k, v)



class dict_of_X(dict):
	"""A dictionary of arbitrary things.
	Note that the copy() function produces a dict_of_X.
	"""

	def __init__(self, constructor, incrementer):
		self.constructor = constructor
		self.incrementer = incrementer

	def add(self, key, *value):
		"""Add value to the thing indexed by key."""
		try:
			self.incrementer(self[key], *value)
		except KeyError:
			self[key] = self.constructor(*value)


class list_of_dicts(list):
	def __init__(self, *arg):
		list.__init__(self, arg)
	
	def lookup1(self, key, value):
		for d in self:
			try:
				if d[key]==value:
					return d
			except KeyError:
				pass



def test():
	test_intersection()

if __name__ == '__main__':
	test()










speechresearch/gmisclib/array_window.py


"""Defines array_window class."""

__version__ = "$Revision: 1.4 $"

class array_window:
	__doc__ = """Lets you reference 1-d array items relative to an arbitrary zero."""

	def __init__(self, array, zero):
		assert array is not None
		assert len(array) > 0
		assert zero >= 0 and zero < len(array)
		self.d = array
		self.zero = zero

	def __setattr__(self, name, value):
		if self.__dict__.has_key(name):
			raise AttributeError, "Can't re-set " + name
		if name == 'd' or name == 'zero':
			self.__dict__[name] = value
		else:
			raise AttributeError, "Can't set any attributes"

	def __delattr__(self, name):
		raise(AttributeError)

	def __getitem__(self, index):
		i = self.zero + index
		if i < 0:
			raise IndexError, 'negative index'
		return self.d[i]

	def __setitem__(self, index, value):
		index += self.zero
		if index < 0:
			raise IndexError, 'negative index'
		self.d[index] = value

	def __getslice__(self, i, j):
		i += self.zero
		j += self.zero
		if i < 0:
			i = 0
		if j < 0:
			j = 0
		return self.d[i, j]

	def __setslice__(self, i, j, sequence):
		i += self.zero
		j += self.zero
		if i < 0:
			i = 0
		if j < 0:
			j = 0
		self.d[i:j] = sequence

	def __str__(self):
		if self.zero <= 0:
			s = "*" + (-self.zero)*"." + str(self.d)
		elif self.zero > len(self.d):
			s = str(self.d) + (self.zero-len(self.d))*"." + "*"
		else:
			s = str(self.d[:self.zero]) + "*" + str(self.d[self.zero:])
		return "<array_window at %d of %d:" % (self.zero, len(self.d)) + s + ">"

	def __repr__(self):
		return self.__str__()

	def __len__(self):
		"""Of course, one can't assume that one can say x[i] for i in range(len(x))."""
		return len(self.d)


def test():
	x = [0, 2, 3, 4, 5, 6, 7, 8, 9]
	y = array_window(x, 3)
	assert y[0] == x[3]
	assert y[2] == x[5]

if __name__ == '__main__' :
	test()
	print "OK: passed tests"










speechresearch/gmisclib/fake_file.py


"""A class that implements a simple file in memory.
It's not an exact simulation of a real file:
it assumes that no seeking is done, and that
all reads are line-at-a-time.
It also (intentionally) allow reading from files opend
in mode 'r', and allows writing for files opened in mode
'w'."""

__version__ = "$Revision: 1.4 $"

import StringIO

class file(StringIO.StringIO):
	def __init__(self, mode='rw', name=None):
		StringIO.StringIO.__init__(self)
		self.name = name


def open(name, mode):
	return file(name, mode)



if __name__ == '__main__':
	x = file("foo", "rw")
	x.write("Hello\n")
	x.write("foo\n")
	x.seek(0, 0)
	assert x.readline() == "Hello\n"
	assert x.readline() == "foo\n"
	assert x.readline() == ''
	assert x.readlines() == []

	x = file("foo", "rw")
	x.write("Hello\n")
	x.write("foo\n")
	x.seek(0, 0)
	assert x.readlines() == [ 'Hello\n', 'foo\n' ]










speechresearch/gmisclib/g_ds9.py


#!/usr/bin/env python

"""Handles interactions with ds9 (U{http://hea-www.harvard.edu/RD/ds9/}).
Ds9 is an image display and analysis tool commonly used in astrophysics,
but it's good for any kind of greyscale image.

Note: there is an extra, special property Coordsys.   This is not fed to
ds9.  It is merely something that you can use to remember what coordinate
system the regions are in.
"""


import re
import threading
import os
import time
import copy as COPY
from gmisclib import die
from gmisclib import g_exec

COLORS = ('white', 'black', 'red', 'green', 'blue', 'cyan', 'magenta', 'yellow')
PLOTSYMS = ('circle', 'diamond', 'plus', 'cross')

class UnknownProperty(KeyError):
	def __init__(self, *s):
		KeyError.__init__(self, *s)


class execwait(object):
	def __init__(self, s):
		self.t = threading.Thread(target=os.system, args=(s,),
						name='execwait: %s' % s
						)
		self.t.start()

	def wait(self):
		self.t.join()


class ds9_io(object):
	def __init__(self, ds9start=None, xpaname='ds9',
				xpaset=['xpaset', ],
				xpaset_p=['xpaset', '-p'],
				xpaget=['xpaget']
				):
		if ds9start is None:
			ds9start = 'ds9'
		self.setap = tuple(xpaset_p) + (xpaname,)
		self.seta = tuple(xpaset) + (xpaname,)
		self.geta = tuple(xpaget) + (xpaname,)
		self.ds9ew = None
		self.debug = 0

		try:
			tmp = self.getall('about')
			if tmp:
				self.closed = False
				return
		except g_exec.ExecError:
			pass

		self.ds9ew = execwait(ds9start)
		sleep = 0.10
		time.sleep(2*sleep)
		while True:
			try:
				tmp = self.getall('about')
				if tmp:
					self.closed = False
					return
			except g_exec.ExecError:
				sleep += 0.1
				time.sleep(sleep)
				


	def set(self, *args):
		tmp = self.setap + tuple(args)
		g_exec.getall(tmp[0], tmp)


	def set_with_input(self, input, *args):
		"""Run the X{xpaset} command and feed it data on its standard input.
		Each element in the input list becomes one line of data
		to C{xpaset}.
		@param input:
		@type input: L{list} or iterator
		@param args: The command line used to execute C{xpaset}.
		@type args: C{[ "xpaset", ...]}
		"""
		tmp = self.seta + tuple(args)
		g_exec.getall(tmp[0], tmp,
				input=[q+'\n' for q in input],
				debug=self.debug)


	def getlast(self, *args):
		return self.getall(*args)[-1]


	def getall(self, *args):
		return list(self.getiter(*args))


	def getiter(self, *args):
		tmp = self.geta + tuple(args)
		for q in g_exec.getiter_raw(tmp[0], tmp):
			yield q.rstrip()


	def close(self):
		if self.ds9ew and not self.closed:
			self.set('quit')
			self.ds9ew.wait()
			self.ds9ew = None
			self.closed = True


	def __del__(self):
		try:
			self.close()
		except g_exec.ExecError:
			# Too late to report an error now.
			# If it doesn't shut down, that's just too bad.
			pass


class BadTagError(ValueError):
	def __init__(self, *args):
		ValueError.__init__(self, *args)


class Region(object):
	def __init__(self, kwargs, coordsys):
		self._props = kwargs
		self._pshared = True
		self.Coordsys = coordsys

	def __str__(self):
		raise RuntimeError, 'Virtual function'
	
	def addprop(self, k, v):
		if self._pshared:
			self._props = self._props.copy()
			self._pshared = False
		self._props[k] = v

	def has_prop(self, k):
		return self._props.has_key(k)

	def getprop(self, *args):
		return self._props.get(*args)


	def props(self):
		o = [ '#' ]
		for (k, v) in self._props.items():
			try:
				pof = PROPout[k]
			except KeyError, x:
				raise UnknownProperty( *(x.args) )
			o.extend( pof(k, v) )
		if len(o) > 1:
			return ' '.join(o)
		return ''


	def chgprops(self, **kwargs):
		if self._pshared:
			self._props = self._props.copy()
			self._pshared = False
		self._props.update(kwargs)
		return self

	def compatible_coord(self, coordsys):
		return (self.Coordsys is None or coordsys is None
			or self.Coordsys == coordsys)



def copy(r, **kwargs):
	"""Copy a region and update some of the keyword
	arguments (e.g. color).   The original object is unchanged,
	and you can copy any subclass of Region.
	"""
	assert isinstance(r, Region)
	tmp = COPY.copy(r)	# Deepcopy?
	tmp.chgprops(**kwargs)
	return tmp


class line(Region):
	def __init__(self, x0, y0, x1, y1, Coordsys=None, **kwargs):
		Region.__init__(self, kwargs, Coordsys)
		self.x0 = x0
		self.y0 = y0
		self.x1 = x1
		self.y1 = y1

	def __str__(self):
		return 'line %10g %10g %10g %10g %s' % ( self.x0+1, self.y0+1,
						self.x1+1, self.y1+1, self.props() )

	def end(self, whichend):
		if whichend == 0:
			return point(self.x0, self.y0, **self._props)
		elif whichend == 1:
			return point(self.x1, self.y1, **self._props)
		else:
			raise ValueError, "Whichend == 0 or 1"

	def center(self):
		return point(0.5*(self.x0+self.x1), 0.5*(self.y0+self.y1), Coordsys=self.Coordsys)


class circle(Region):
	def __init__(self, x, y, r, Coordsys=None, **kwargs):
		Region.__init__(self, kwargs, Coordsys)
		self.x = x
		self.y = y
		self.r = r

	def __str__(self):
		return 'circle %10g %10g %10g %s' % ( self.x+1, self.y+1, self.r, self.props() )

	def center(self):
		return point(self.x, self.y, Coordsys=self.Coordsys)


class point(Region):
	def __init__(self, x, y, Coordsys=None, **kwargs):
		Region.__init__(self, kwargs, Coordsys)
		self.x = x
		self.y = y

	def __str__(self):
		return 'point %10g %10g %s' % ( self.x+1, self.y+1, self.props() )




class text(Region):
	def __init__(self, x, y, text, Coordsys=None, **kwargs):
		Region.__init__(self, kwargs, Coordsys)
		self.addprop('text', text)
		self.x = x
		self.y =  y
		self.text = text

	def __str__(self):
		return 'text %10g %10g %s' % ( self.x+1, self.y+1, self.props() )


def dequote(s):
	if s.startswith('{') and s.endswith('}'):
		return s[1:-1]
	elif len(s)>1 and s.startswith('"') and s.endswith('"'):
		return s[1:-1]
	elif len(s)>1 and s.startswith("'") and s.endswith("'"):
		return s[1:-1]
	return s



PROPin = {'color': str, 'text': dequote, 'font': dequote,
	'select': int, 'edit': int, 'move': int, 'rotate': int,
	'delete': int, 'fixed': int,
	'line': None, 'tag': None,
	'ruler': int, 'width': int,
	'point': str, 'highlite': int, 'include': int
	}


def _kvquote(k, v):
	return [ '%s={%s}' % (k, v) ]


def _kvint(k, v):
	return [ '%s=%d' % (k, v) ]

def _kvstr(k, v):
	return [ '%s=%s' % (k, v) ]

def _kvnull(k, v):
	return []

def _kvline(k, v):
	return [ '%s = %d %d' % (k, v[0], v[1]) ]

_oktag = re.compile("^[a-zA-Z][a-zA-Z0-9]*$")
def _kvtags(k, v):
	for tmp in v:
		if not _oktag.match(tmp):
			raise BadTagError, 'tags can contain only alphanumerics: "%s"' % tmp
	return [ 'tag={%s}' % tmp for tmp in v ]

def _kverr(k, v):
	raise RuntimeError, "'tags', not 'tag'."

PROPout = {'color': _kvstr, 'text': _kvquote, 'font': _kvquote,
	'select': _kvint, 'edit': _kvint, 'move': _kvint, 'rotate': _kvint,
	'delete': _kvint, 'fixed': _kvint,
	'line': _kvline, 'tags': _kvtags, 'tag': _kverr,
	'ruler': _kvint, 'width': _kvint,
	'point': _kvstr, 'highlite': _kvint, 'include': _kvint
	}



_rparse = re.compile(r"""{[^}]*}|"[^"]*"|'[^']'|[^\s,()=#]+|[#]|=""")

def make_chunks(s):
	return _rparse.findall(s)



def property_parser(ap):
	kwargs = {}
	i = 0
	while i+2 < len(ap):
		arg = ap[i]
		if arg in PROPin and ap[i+1] == '=':
			if arg == 'line' and i+3 < len(ap):
				kwargs[arg] = ( int(ap[i+2]), int(ap[i+3]) )
				i += 4
			elif arg == 'tag': 
				if 'tags' not in kwargs:
					# This is just setting up a list to extend if we
					# have more than one occurrence of 'tags'.
					kwargs['tags'] = [ dequote(ap[i+2]) ]
				else:
					kwargs['tags'].append( dequote(ap[i+2]) )
				i += 3
			else:
				kwargs[arg] = PROPin[arg]( ap[i+2] )
				i += 3
		else:
			die.info('ap=%s' % str(ap))
			die.die('Unexpected word in property: %s' % arg)
	# print 'PP:', kwargs
	return kwargs


def test_property_parser():
	print "TPP"
	pp = property_parser
	assert pp(['select', '=', '1']) == {'select': 1}
	assert pp(['text', '=', '1']) == {'text': '1'}
	assert pp(['text', '=', '{foo}']) == {'text': 'foo'}
	assert pp(['text', '=', '"foo"']) == {'text': 'foo'}
	assert pp(['line', '=', '1', '1']) == {'line': (1,1)}
	assert pp(['select', '=', '1', 'fixed', '=', '0']) == {'select': 1, 'fixed': 0}


def region_parser(s, defprop):
	s = s.strip()
	kwargs = defprop.copy()
	if s.startswith('-'):
		kwargs['include'] = 0
		s = s[1:]
	elif s.startswith('+'):
		kwargs['include'] = 1
		s = s[1:]

	# print 's=', s
	aa = make_chunks(s)
	x = aa[0]
	# print 'aa=', aa
	if '#' in aa:
		hi = aa.index('#')
		# print 'hi=', hi
		ap = aa[hi+1:]
		aa = aa[1:hi]
	else:
		aa = aa[1:]
		ap = []
	# print 'region_parser:', aa, '###', ap

	args = [ float(q) for q in aa ]
	kwargs.update( property_parser(ap) )
	return (x, args, kwargs)


def test_region_parser():
	print "TRP"
	x, args, kwargs = region_parser('line(0,0,1,2)', {})
	assert x == 'line'
	assert args == [0, 0, 1, 2]
	assert kwargs == {}

	x, args, kwargs = region_parser('+point(-1,2)', {})
	assert x == 'point'
	assert args == [-1, 2]
	assert kwargs == {'include': 1}

	x, args, kwargs = region_parser('-point(-1,2) # color=red', {})
	assert x == 'point'
	assert args == [-1, 2]
	assert kwargs == {'include': 0, 'color': 'red'}

	x, args, kwargs = region_parser('circle(0,2,3) # text={foo}', {})
	assert x == 'circle'
	assert args == [0,2,3]
	assert kwargs == {'text': 'foo'}

	x, args, kwargs = region_parser('circle(0,2,3) # text="foo" rotate =1', {})
	assert x == 'circle'
	assert args == [0,2,3]
	assert kwargs == {'text': 'foo', 'rotate': 1}

	x, args, kwargs = region_parser('circle(0,2,3) # text="foo bar" rotate = 0 fixed= 1', {})
	assert x == 'circle'
	assert args == [0,2,3]
	assert kwargs == {'text': 'foo bar', 'rotate': 0, 'fixed': 1}

	x, args, kwargs = region_parser('circle(0,2,3) # text={foo bar} line=1 1 fixed=0', {})
	assert x == 'circle'
	assert args == [0,2,3]
	assert kwargs == {'text': 'foo bar', 'line': (1,1), 'fixed': 0}



_text_region = re.compile(r'\s*#\s*text[( \t]([0-9eE.+-]+)[, \t]+([0-9eE.+-]+)[) \t]\s*(.*)$')

def text_kluge(s):
	m = _text_region.match(s)
	assert m
	kwargs = property_parser(make_chunks(m.group(3)))
	# print '#kwargs=', kwargs
	txt = kwargs.pop('text')
	return text(float(m.group(1)), float(m.group(2)), txt, **kwargs)

def test_text_kluge():
	print "TTK"
	tmp = text_kluge('# text(2,1) text={fred} color=red tag={RefImgF}')
	assert tmp.getprop('color') == 'red'
	assert tmp.getprop('text') == 'fred'
	assert tmp.getprop('tags') == ['RefImgF',]
	assert abs(tmp.x-2.0)<0.0001 and abs(tmp.y-1.0)<0.00001


def r_list_factory(slist, Coordsys):
	gp = {'include': 1, 'text': '', 'color': 'green',
		'font': 'helvetica 10 normal', 'edit': 1,
		'move': 1, 'delete': 1, 'fixed': 0
		}
	for s in slist:
		s = s.strip()
		# print 's=', s
		if _text_region.match(s):
			yield text_kluge(s)
			continue
		elif s.startswith('#'):
			# print 'Comment', s
			continue
		if s.startswith('global'):
			gp = property_parser(make_chunks(s[len('global'):]))
			continue
		x, args, kwargs = region_parser(s, gp)
		if x is None:
			pass
		elif x == 'physical':
			pass
		elif x == 'image':
			pass
		elif x == 'circle':
			assert len(args) == 3
			yield circle(args[0]-1, args[1]-1, args[2], Coordsys=Coordsys, **kwargs)
		elif x == 'line':
			assert len(args) == 4
			yield line(args[0]-1, args[1]-1,
					args[2]-1, args[3]-1, Coordsys=Coordsys, **kwargs)
		elif x == 'point':
			assert len(args) == 2
			yield point(args[0]-1, args[1]-1, Coordsys=Coordsys, **kwargs)
		elif x == 'text':
			if len(args) == 2:
				# We happen to know that one of the kwargs
				# is text, which will provide the third
				# argument to the text() constructor.
				yield text(args[0]-1, args[1]-1, Coordsys=Coordsys, **kwargs)
			elif len(args) == 3:
				yield text(args[0]-1, args[1]-1, args[2], Coordsys=Coordsys, **kwargs)
		else:
			die.die('Unsupported region: %s in <%s>' % (x, s))


def read_regions_iter(fd, Coordsys=None):
	"""Read regions from a file.   This is an iterator.
	Fd is a file descriptor.
	"""
	return r_list_factory(fd, Coordsys)


def read_regions(fd, Coordsys=None):
	"""Read regions from a file.
	Fd is a file descriptor.
	"""
	return list(r_list_factory(fd, Coordsys))


PLOTSTYLES = ('discrete', 'line', 'step', 'quadratic', 'errorbar')


def _format_plot(xylist, format):
	if format == '(x,y)':
		ds9fmt = 'xy'
		o = [ '%10g %10g' % xy for xy in xylist ]
	elif format == '(x,y,ex)':
		ds9fmt = 'xyex'
		o = [ '%10g %10g %6g' % xye for xye in xylist ]
	elif format == '(x,y,ey)':
		ds9fmt = 'xyey'
		o = [ '%10g %10g %6g' % xye for xye in xylist ]
	elif format == '(x,y,ex,ey)':
		ds9fmt = 'xyexey'
		o = [ '%10g %10g %6g %6g' % xyexey for xyexey in xylist ]
	elif format == 'array(:,xy)':
		ds9fmt = 'xy'
		o = [ '%10g %10g' % (xylist[i,0], xylist[i,1]) for i in range(xylist.shape[0]) ]
	elif format == 'array(:,xyey)':
		ds9fmt = 'xyey'
		o = [ '%10g %10g %6g' % (xylist[i,0], xylist[i,1], xylist[i,2])
				for i in range(xylist.shape[0])
				]
	elif format == 'array(xy,:)':
		ds9fmt = 'xy'
		o = [ '%10g %10g' % (xylist[0,i], xylist[1,i]) for i in range(xylist.shape[1]) ]
	elif format == 'array(xyey,:)':
		ds9fmt = 'xyey'
		o = [ '%10g %10g %6g' % (xylist[0,i], xylist[1,i], xylist[2,i])
				for i in range(xylist.shape[1])
				]
		
	else:
		raise ValueError, 'Unknown plot data format: %s' % format
	return (ds9fmt, o)




class ds9(ds9_io):
	def __init__(self, ds9start=None):
		ds9_io.__init__(self, ds9start=ds9start)
		self.set('mode', 'pointer')
		self.frame = -1

	def load(self, fn):
		self.set('regions', 'delete', 'all')
		self.set('file', fn)

	def get_current_fname(self):
		return self.getlast( 'iis', 'filename' )

	def get_frames(self):
		tmp = self.getlast( 'frame', 'all' ).split()
		if 'XPA$END' in tmp:
			# This works around a bug in ds9:
			# if it has no data frames, it'll tell you
			# about the buttons and other stuff.
			return []
		return tmp

	def frame_cmd(self, *cmds):
		"""A catch-all command for anything that's not otherwise implemented."""
		self.set('frame', *cmds)
	

	def del_frames(self, framelist):
		"""Note: deleting all the frames crashes ds9.
		"""
		for i in framelist:
			self.select_frame(i)
			self.frame_cmd('delete')


	def select_frame(self, i):
		"""Select a frame on the attached ds9 image display.
		The frame will be created if it didn't already exist.
		@param i: Which frame?   Apparently, any integer is OK,
			even negative.
		@type i: L{int}
		"""
		si = str(int(i))
		if si != self.frame:
			self.set('frame', 'frameno', si)
			self.frame = si


	def get_regions_iter(self):
		return r_list_factory(self.getiter('regions', '-format', 'ds9',
							'-delim', 'nl' ),
					None
					)

	def get_regions(self):
		return list(self.get_regions_iter())

	def delete_all_regions(self):
		self.set('regions', 'delete', 'all')

	def delete_region_group(self, *group):
		for g in group:
			self.set('regions', 'group', g, 'delete')

	def add_region(self, *region):
		"""Add a list of regions to the current frame.
		@param region: one or more regions.
		@type region: C{[ region ]}, where C{region} is normally 
			an instance of L{Region}, but can be anything that
			produces a string suitable for X{ds9}.
			See C{http://hea-www.harvard.edu/RD/ds9/ref/xpa.html#regions}.
		"""
		# print 'region=', str(region)
		self.set_with_input([ str(r) for r in region ], 'regions')


	def region_cmd(self, *cmds):
		"""A catch-all command for anything that's not otherwise implemented.
		This does C{xpaset -p}, so you cannot use it for region definitions
		that need multi-line input via L{set_with_input}.
		"""
		self.set('regions', *cmds)

	def zoom(self, z):
		self.set('zoom', 'to', str(z))

	def scale_cmd(self, *cmds):
		"""A catch-all command for anything that's not otherwise implemented."""
		self.set('scale', *cmds)

	def cmap_cmd(self, *cmds):
		"""A catch-all command for anything that's not otherwise implemented."""
		self.set('cmap', *cmds)
	
	def set_mode(self, m):
		assert m in ['tile', 'blink', 'single']
		if m == 'tile':
			self.set('tile', 'yes')
		else:
			self.set('tile', 'no')
		if m == 'single':
			self.set('single')
		if m == 'blink':
			self.set('blink')

	def pan_to(self, x, y, coordsys):
		self.set('pan', 'to', str(x), str(y), coordsys)

	plotname_ok = re.compile('[a-z][a-zA-Z_]*')

	def plot(self, name, xylist, title='', xlabel='', ylabel='',
			format='(x,y)', line='solid',
			color='black', symbol=None):
		assert name != 'new'
		assert self.plotname_ok.match(name), "Bad plot name: %s" % name
		ds9fmt, formatted = _format_plot(xylist, format)
		if name in self.list_plots():
			assert title==''
			assert xlabel==''
			assert ylabel==''
			self.set_with_input( formatted, 'plot %s data %s' % (name, ds9fmt))
		else:
			self.set_with_input( formatted,
					'plot new name %s {%s} {%s} {%s} %s'
						% (name, title, xlabel, ylabel, ds9fmt)
						)
		assert color in COLORS
		self.set('plot', 'view', 'discrete', ['yes', 'no'][symbol is None])
		self.set('plot', 'view', 'line', ['yes', 'no'][line is None])
		if symbol is not None:
			assert symbol in PLOTSYMS
			self.set('plot', 'color', 'discrete', color)
			self.set('plot', 'line', 'discrete', symbol)
		if line is not None:
			self.set('plot', 'color', 'line', color)
			self.set('plot', 'line', 'dash', ['no', 'yes'][line=='solid'])

	def close_plot(self, name):
		self.set('plot', 'close', '{%s}' % name)

	def list_plots(self):
		return self.getlast('plot').split()

	def comment(self, s):
		pass

	def flush(self):
		pass


class ds9_file(object):
	"""This is just a convenient way to write regions to a file,
	instead of writing them to a ds9 session.   Note that plots
	and other interactive things are simply no-ops.
	"""

	def __init__(self, fd):
		self.fd = fd
		self.frame = -1
		self.fd.writelines('# Region file format: DS9 version 4.0\n')

	def select_frame(self, i):
		si = str(i)
		if si != self.frame:
			self.fd.writelines('# frame %s\n' % i)
			self.frame = si


	def add_region(self, region):
		self.fd.writelines( [ str(region), '\n'] )


	def comment(self, s):
		self.fd.writelines( ['# ', s, '\n'] )

	def flush(self):
		return self.fd.flush()

	def plot(self, name, *args, **kwargs):
		self.comment('plot %s' % name)


	def list_plots(self):
		return []

def test_io():
	print "TIO"
	ds9_io()


def test_tags():
	print "TT"
	tmp = ds9()
	tmp.add_region(line(1,1,50,50, tags=('aa', 't2', 'xyz'), text='foo bar') )
	for r in tmp.get_regions():
		if r.getprop('text', '') == 'foo bar':
			assert r.x0 == 1 and r.y0==1 and r.x1==50 and r.y1==50
			assert 'aa' in r.getprop('tags')
			assert 't2' in r.getprop('tags')
			assert 'xyz' in r.getprop('tags')


def test_plot():
	print "TPL"
	import math
	xylist1 = [ (x, math.cos(x*0.3)) for x in range(100) ]
	xylist2 = [ (x, math.sin(x*0.33)) for x in range(100) ]
	tmp = ds9()
	tmp.plot('some_data', xylist1, 'Some Data', 'x-axis', 'y-axis')
	tmp.plot('some_data', xylist2, color='red')
	time.sleep(6)



if __name__ == '__main__':
	import sys
	if len(sys.argv) == 2:
		for r in read_regions_iter(open(sys.argv[1], 'r')):
			print r
		sys.exit(0)
	test_property_parser()
	test_text_kluge()
	test_region_parser()
	test_io()
	test_tags()
	test_plot()











speechresearch/gmisclib/g_entropy.py



"""This returns the entropy of a probability distribution that
produced a given sample.
"""

import numpy
import mcmc
import mcmc_helper
import gpkavg
import math

import kl_dist


def entropy_probs(p):
	"""Entropy of a probability distribution."""
	rv = numpy.sum( p*numpy.log(p) ) / math.log(2)
	return rv


def entropy_vec(p, N=None, F=1.0, Clip=0.01):
	"""Entropy of a frequency distribution p.
	Here, we assume that p is counts
	derived from multinomial distributed data;
	they are not normalized to one.
	"""

	p = numpy.asarray(p, numpy.int)
	if N is None:
		N = p.shape[0]**2 * 30
	assert numpy.sum(p) > 0
	pstart = ((0.5+p)/numpy.sum(0.5+p))
	pV = 0.1*numpy.identity(p.shape[0])/float(p.shape[0])**1.5
	xp = mcmc.bootstepper(kl_dist.multinomial_logp, pstart, pV,
				c=(p,F), fixer=kl_dist.multinomial_fixer)
	mcmch = mcmc_helper.stepper(xp)
	mcmch.run_to_bottom()
	mcmch.run_to_ergodic(5.0)
	o = []
	while len(o) < N:
		mcmch.run_to_ergodic(1.0/math.sqrt(N))
		o.append( entropy_probs( kl_dist.P(xp.prms()) ) )
	avg, sigma = gpkavg.avg(o, None, Clip)
	return (-avg, sigma)



if __name__ == '__main__':
	print entropy_vec([100,100,100.0,100.0])










speechresearch/gmisclib/wnpp_real.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package wnpp_real;
require 5.002;

use wnpp_local;
use wnpp_rules;

$nospace = 1;

sub expand_word($)
{
my $w = shift;
local @o;

my $wq = $w;
$wq =~ s'"'\\"';
$wq =~ s'\\$'\\$';
# print STDERR "wq={$wq}\n";

my ($pos, $nsenses, $sense, $cluster) = ('', '', '', '');
my $x;
if(print_rules($w))	{
	return @o;
	}

print_local($w);

{ my $tmp = $wq; $tmp =~ m/([a-zA-Z']+)/o;  $wq = $1; } # Untaint for demon.

open(W, "wn '$wq' -synsr -synsa -hypen -hypev |") or die "ERR: no open wn";
while(defined($x=<W>))	{
	chomp($x);
	if($x =~ m'^[a-zA-Z/]+ (.Ordered by Frequency. )?of (noun|verb|adj|adv) \w+$')	{
		my $tmppos = $2;
		start($w, $tmppos, 0);
		$pos = $tmppos;
		$sense = '';
		$nsenses = '';
		}
	elsif($x =~ m'^(\d+) sense(s?) of')	{
		$nsenses = $1;
		$sense='';
		}
	elsif($x =~ m'^Sense (\d+)')	{
		my $tmpsense = $1;
		start($w, $pos, $tmpsense);
		$sense = $tmpsense;
		$cluster = '';
		}
	elsif($sense ne '' && !$cluster)	{
		$cluster = $x;
		add(0, prep($cluster));
		}
	elsif($x =~ m'^( +)=>\s*')	{
		my $w = $';
		my $il = length($1);
		add($il, prep($w));
		}
	elsif($x =~ m'^\s*$')	{
		}
	else	{
		# print STDERR "U:" . $x . "\n";
		}
	}
close(W);	# We ignore errors here.
end();
return normalize_probabilities(@o);
}


sub prep($)
{
 my $s = shift;
 if($nospace)	{
	$s =~ s' '~'g;
	}
 $s =~ s'[/:,]~*'^'g;
 return $s;
}


my $expanded_w = '';
my @qlist = ();
my $stored_pos;
my $stored_sense = '';


sub start($$$)
{
 my ($w, $pos, $sense) = @_;
 # print STDERR "start($w, $pos)\n";
 if($#qlist >= 0)	{
	printout($pos, $w, $stored_sense, @qlist);
	}
 $expanded_w = $w;
 $stored_pos = $pos;
 $stored_sense = $sense;
 @qlist = ();
}


sub end()
{
 # print STDERR "end(..., $expanded_w, $stored_pos)\n";
 if($#qlist >= 0)	{
	printout($stored_pos, $expanded_w, $stored_sense, @qlist);
	}
 $expanded_w = undef();
 $stored_pos = undef();
 $stored_sense = undef();
 @qlist = ();
}


sub add($$)
{
 my ($indent, $q) = @_;
 # print STDERR "add($indent, $q, ..., $expanded_w, $stored_pos)\n";
 if($indent <= $#qlist)	{
	printout($stored_pos, $expanded_w, $stored_sense, @qlist);
	splice(@qlist, $indent);
	}
 $qlist[$indent] = $q;
}


sub printout($$$@)
{
 my ($spos, $w, $ssense, @qlist) = @_;
 # print STDERR "printout($spos, $w, $ssense, ...)\n";

 push @o,  {pos => $spos,
		hype => join('/', reverse( map { defined($_) ? ($_) : ();} @qlist)),
		word => $w,
		sense => $ssense,
		p => exp(-$ssense)
		};
}


sub print_local($$)
{
 my ($w, $w) = @_;
 my $t;
 my @s = split(' ', wnpp_local::lookup($w));
 foreach $t (@s)	{
	start($w, 'noun', '');
	add(0, $t);
	end();
	}
}


sub print_rules($$)
{
 my ($w) = @_;
 my $t;
 my @s = split(' ', wnpp_rules::lookup($w));
 foreach $t (@s)	{
	start($w, 'rule', '0');
	add(0, $t);
	end();
	}
 return scalar(@s);
}


sub normalize_probabilities(@)
{
	my $sum = 0;
	my $x;
	foreach $x (@_)	{
		if(exists($x->{p}))	{
			$sum += $x->{p};
			}
		else	{
			$sum += 1;
			$x->{p} = 1;
			}
		}

	foreach $x (@_)	{
		$x->{p} /= $sum;
		}

	return @_;
}

1;










speechresearch/gmisclib/MakeDoc


#!/bin/sh

# Make documentation and place it where it will appear on the web:

TARGET=$HOME/kochanski.org/gpk/code/speechresearch/gmisclib
MODS=$(echo *.py | tr ' ' '\012' | grep -v setup.py)
OMODS=$(echo *.pyx | tr ' ' '\012' | sed -e 's/[.]pyx$//' -e 's/^/gmisclib./')
SCRIPTS='bin/select_fiat_entries.py bin/gpk_wavio.py bin/mcmc.py bin/q3html.py bin/run_several.py'

rm -rf $TARGET
mkdir -p $TARGET
test -d $TARGET &&
  epydoc -v --config epydoc.config --html -o $TARGET --show-imports $OMODS $MODS $SCRIPTS \
	--exclude-introspect g_pylab

test -d doc || mkdir doc
epydoc -v --config epydoc.config --pdf -o doc --show-imports $OMODS $MODS $SCRIPTS \
	--exclude-introspect g_pylab
mv doc/api.pdf .

chmod -R a+r $TARGET
find $TARGET -type d -exec chmod a+x {} \;










speechresearch/gmisclib/gpk_writer.py


class writer(object):
	def comments(self, comments):
		"""Add comments to the data file.
		Comments can appear anywhere.
		"""
		for comment in comments:
			self.comment(comment)

	def comment(self, comment):
		raise RuntimeError, "Virtual Function"

	def header(self, k, v):
		raise RuntimeError, "Virtual Function"
	
	def headers(self, h):
		hdritems = h.items()
		hdritems.sort()
		for (k, v) in hdritems:
			self.header(k, v)


	def __init__(self, fd):
		self.fd = fd

	def data(self, dataset):
		"""Write a series of lines to the output file."""
		for datum in dataset:
			self.datum(datum)
	
	def extend(self, d):
		self.data(d)

	def append(self, d):
		self.datum(d)

	def datum(self, data_item):
		raise RuntimeError, "Virtual Function"
	

	def flush(self):
		if hasattr(self.fd, 'flush'):
			self.fd.flush()

	def close(self):
		# Don't explicitly close it, as self.fd
		# could be sys.stdout.   We just de-refererence
		# it, so that it automatically closes if nothing
		# else keeps it open.
		if self.fd:
			self.flush()
		self.fd = None



class null_writer(writer):
	def comments(self, comments):
		pass

	def comment(self, comment):
		pass

	def header(self, k, v):
		pass
	
	def headers(self, h):
		pass

	def __init__(self):
		pass

	def data(self, dataset):
		pass
	
	def datum(self, data_item):
		pass
	
	# def __del__(self):
		# self.close()

	def flush(self):
		pass

	def close(self):
		pass










speechresearch/gmisclib/mcmc_logger.py


import re

import numpy

from gmisclib import die
from gmisclib import fiatio
from gmisclib import dictops
from gmisclib import gpkmisc
from gmisclib import nice_hash
from gmisclib import mcmc_helper as mcmcP


class WildNumber(ValueError):
        def __init__(self, *s):
                ValueError.__init__(self, *s)


class logger_c(mcmcP.logger_template):
	"""This class is called from the Markov-Chain stepper
	and writes the log file.
	"""
	def __init__(self, logwriter, iterstep=100, ergstep=0.1):
		assert iterstep >= 0
		assert ergstep >= 0.0
		# self.lg = LG.logger(fd)
		self.lg = logwriter
		self.iterstep = iterstep
		self.ergstep = ergstep
		# self.__g_implements__ = ['logger_template']
		self.nlogged = 0
		self.erg = 0.0
		self.last_add_iter = 0
		self.last_logged_erg = None
		self.last_logged_iter = None
		self.best = None
		self.reason = 'sampled'


	def set_logstep(self, iterstep, ergstep, reason='sampled'):
		self.reason = reason
		assert iterstep > 0
		self.iterstep = iterstep
		if ergstep is None:
			self.ergstep = 0.0
		else:
			assert ergstep >= 0.0
			self.ergstep = ergstep
		self.lg.flush()


	def add(self, stepperInstance, iter):
		"""Called every step: this decides whether
		data should be logged.
		"""
		self.erg += stepperInstance.ergodic() * (iter-self.last_add_iter)
		self.last_add_iter = iter
		reason = []
		if(self.last_logged_iter is None or self.last_logged_erg is None):
			reason.append('initial')
		elif(iter>=self.last_logged_iter+self.iterstep
			and self.erg>self.last_logged_erg+self.ergstep
			):
			reason.append(self.reason)
		else:
			clp = stepperInstance.current().logp_nocompute()
			if self.best is None or clp>self.best:
				self.best = clp
				reason.append('best')
		if reason:
			self.Add(stepperInstance, iter, reason=','.join(reason))


	def Add(self, stepperInstance, iter, reason=None):
		raise RuntimeError, "Virtual Function"



	def close(self):
		self.lg.close()

	def comment(self, comment):
		self.lg.comment(comment)
		self.lg.flush()

	def header(self, k, v):
		self.lg.header(k, v)

	def headers(self, hdict):
		self.lg.headers(hdict)

	def reset(self):
		self.nlogged = 0
		self.erg = 0.0
		self.last_logged_erg = None
		self.comment("Reset")


	def set_trigger_point(self):
		self.nlogged = 0
		self.erg = 0.0
		self.last_logged_erg = None
		self.comment("run_to_bottom finished")




class logger_A(logger_c):
	def __init__(self, logwriter, iterstep=100, ergstep=0.1):
		"""logwriter is a fiatio.writer or avio.writer or similar instance.
		"""
		logger_c.__init__(self, logwriter, iterstep=iterstep, ergstep=ergstep)
		self.HUGEp = 1e10
		self.HUGEl = 1e10


	def ok_logp(self, logpval):
		return -self.HUGEl < logpval < self.HUGEl


	def ok_prms(self, prms):
		return numpy.greater_equal(self.HUGEp, prms) * numpy.greater_equal(prms, -self.HUGEp)


	def fmt(self, prmname):
		return ','.join(['%s' % q for q in prmname])


	def get_map(self, stepper):
		return stepper.current().pd.idxr.map


	def Add(self, stepperInstance, iter, reason=None):
		self.nlogged += 1
		self.last_logged_erg = self.erg
		self.last_logged_iter = iter
		prms = stepperInstance.current().prms()
		logp = stepperInstance.current().logp_nocompute(),
		tmp = {'T': stepperInstance.acceptable.T(),
			'resetid': stepperInstance.reset_id(),
			'iter': iter
			}
		if reason is not None:
			tmp['why_logged'] = reason
		wild = []
		if logp is None or not self.ok_logp(logp):
			tmp['logp'] = '%.2f' % logp
		else:
			wild.append("logp=%s" % str(logp))
		okprm = self.ok_prms(prms)
		map = self.get_map(stepperInstance)
		if not okprm.all():
			rmap = dictops.rev1to1(map)
			for (i,isok) in enumerate(okprm):
				if not isok:
					wild.append( 'p%d(%s)=%s' % (i, self.fmt(rmap[i]), prms[i]) )
		for (nm, i) in map.items():
			tmp['P.%s' % self.fmt(nm)] = prms[i]
		self.lg.datum(tmp)
		self.lg.flush()
		if wild:
			raise WildNumber, '; '.join(wild)




class logger_N(logger_c):
	def __init__(self, logwriter, iterstep=100, ergstep=0.1):
		"""logwriter is really a newstem2.newlogger instance.
		"""
		logger_c.__init__(self, logwriter, iterstep=iterstep, ergstep=ergstep)



        def Add(self, stepperInstance, iter, reason=None):
                """Actually write a set of parameters into the log file."""
                print 'Logging', stepperInstance.current().logp_nocompute(), 'iter=', iter
                self.nlogged += 1
                self.last_logged_erg = self.erg
                self.last_logged_iter = iter
		current = stepperInstance.current()
		idxr = current.pd.idxr
                self.lg.add('UID', current.prms(),
                                idxr.map,
                                current.logp_nocompute(),
                                iter,
                                extra={'T': stepperInstance.acceptable.T(),
                                        'resetid': stepperInstance.reset_id(),
                                        },
                                reason=reason
                                )

		if hasattr(idxr, 'get_fixed'):
			fixed = stepperInstance.current().pd.idxr.get_fixed()
			if fixed:
				mp = {}
				pc = numpy.zeros((len(fixed),))
				for (i, (k, v)) in enumerate(sorted(fixed.items())):
					pc.itemset(i, v)
					mp[k] = i
                		self.lg.add('fixed', pc, mp,
                                		stepperInstance.current().logp_nocompute(),
                                		iter,
                                		extra={'T': stepperInstance.acceptable.T(),
                                        		'resetid': stepperInstance.reset_id(),
                                        		},
                                		reason=reason
                                		)
                self.lg.flush()





BadFormatError = fiatio.BadFormatError

def read_currentlist(fname, trigger=None):
	"""Starting from a file name, read in a log file.
	@param fname: name of a (possibly compressed) log file.
	@type fname: str
	@param trigger: where to start in the log file.  See L{readiter}.
	@rtype: C{tuple(list(dict(str:str)), dict(str:str))}
	@return: a list of data lines and header information.
		A data line is a dictionary, containing parameters and other information from one iteration.
	@note: this is very similar to L{newstem2.newlogger.read_currentlist} except that returns a more
		complicated data structure that has one more level of indirection.
	"""
	if trigger is not None:
		print '# Trigger="%s"' % trigger
		trigger = re.compile(trigger)
	currentlist = []
	lasthdr = {}
	lineno = 1
	for (hdr, data, comments) in fiatio.readiter(gpkmisc.open_compressed(fname)):
		if comments and trigger is not None:
			for c in comments:
				if trigger.match(c):
					print '# Trigger match'
					trigger = None
		if trigger is None and data is not None:
			data['__line'] = lineno
			currentlist.append( data )
		lasthdr.update(hdr)
		lineno += 1
	if trigger is not None:
		die.warn('Trigger set but never fired: %s' % fname)
	return (currentlist, lasthdr)


class lti_c(object):
	def __init__(self):
		self.h = nice_hash.simple()
		from newstem2 import indexclass
		self.IC = indexclass

	def parse(self, d):
		"""This constructs an L{newstem2.indexclass.index} object from a line from a log file.
		@param d: a line from a log file specifying information for an iteration.
		@type d: dict(str:str)
		@return: the parameters for that iteration.
		@rtype: L{newstem2.indexclass.index}
		"""
		unfmt = self.IC.index_base._unfmt
		PREFIX = 'P.'
		lp = len(PREFIX)
		if not self.h.n:
			# Build a map of parameter names to integers
			for (k, v) in d.items():
				if k.startswith(PREFIX):
					self.h.add(unfmt(k[lp:]))
		prms = numpy.zeros((self.h.n,))
		n = 0
		for (k, v) in d.items():
			if k.startswith(PREFIX):
				prms.itemset(self.h.get_image(unfmt(k[lp:])), float(v))
				n += 1
		if n < self.h.n:
			raise BadFormatError, "Missing parameter"
		return self.IC.index(self.h.map(), p=prms, name=d.get('uid'))



class NoDataError(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)



def read_multisample(fname, Nsamp=10, tail=0.0, trigger=None, reader=read_currentlist):
	"""Read in a log file: it gives you multiple samples
	from the log.   In other words, it provides a time-series of the changes
	to the parameters.

	@param tail: Where to start in the file?
		C{tail=0} means that you start at the trigger or beginning.
		C{tail=1-epsilon} means you take just the last tiny bit of the file.
	@param reader: A function that sucks in the data from the log file, yielding a list of
		iterations and an overall header.
	@type reader: function(str, trigger) -> (list(dict(str:str)), dict(str:str))
	@return:
	@rtype: (dict(str:str), list(indexer), list(float))
	@raise NoDatError: when the log file is empty.
	@raise BadFormatError: when a parameter appears mid-way through the optimization or an iteration cannot be read.
	"""
	currentlist, lasthdr = reader(fname, trigger=trigger)
	if len(currentlist) == 0:
		raise NoDataError, fname

	lc = len(currentlist)
	tail = min(tail, 1.0 - 0.5/lc)
	nsamp = min(Nsamp, lc-int(lc*tail))	# How many samples to extract?
	# print '# len(currentlist)=', len(currentlist), 'tail=', tail, 'nsamp=', nsamp
	assert nsamp > 0
	lti = lti_c()
	indexers = []
	logps = []
	try:
		for i in range(nsamp):
			f = float(i)/float(nsamp)
			aCurrent = currentlist[int((tail + (1.0-tail)*f)*lc)]
			assert len(currentlist) > 0
			indexers.append( lti.parse(aCurrent) )
			logps.append( float(aCurrent['logp']) )
	except nice_hash.NotInHash, x:
		raise BadFormatError, "Unexpected parameter %s appearing on %s:%d"  % (x, aCurrent['__line'], fname)
	except BadFormatError, x:
		raise BadFormatError, "%s line %s:%d" % (x, aCurrent['__line'], fname)
	return (lasthdr, indexers, logps)










speechresearch/gmisclib/erb_scale.py



"""ERB Perceptual frequency scale."""

import math
import Num

__version__ = "$Revision: 1.6 $"

def f_to_erb(f):
	"""Frequency to ERB band number.
	http://ccrma-www.stanford.edu/~jos/bbt/Equivalent_Rectangular_Bandwidth.html
	"""
	return Num.log(0.00437*f+1)*(21.4/math.log(10.0))

def erb_to_f(e):
	"""ERB number -> frequency
	"""
	return (10.0**(e/21.4)-1)/0.00437


def ebw(e):
	"""Critical bandwidth (in Hz) at frequency e (erbs)."""
	return 0.108*erb_to_f(e) + 24.7


if __name__ == "__main__":
	print f_to_erb(51)
	print f_to_erb(149)










speechresearch/gmisclib/mcmc_cooperate.py


# -*- coding: utf-8 -*-

import socket
import random
import hashlib
import cPickle

import g_encode



class Barrier(object):
	def __init__(self, *x):
		"""Constructs a barrier from a list of integers.
		"""
		if len(x)==1 and isinstance(x[0], str):
			self.x = tuple([int(q) for q in x[0].split('.')])
		else:
			self.x = tuple(x)
		for tmp in self.x:
			if not (tmp >= 0):
				raise ValueError, "Nonpositive component of Barrier: %s" % tmp
	
	def __cmp__(self, other):
		return cmp(self.x, other.x)


	def __iadd__(self, other):
		if len(other.x) > len(self.x):
			xl = list(other.x)
			for (i, x) in enumerate(self.x):
				xl[i] += x
		else:
			xl = list(self.x)
			for (i, x) in enumerate(other.x):
				xl[i] += x
		self.x = tuple(xl)
		return self

	def __repr__(self):
		return '.'.join([str(q) for q in self.x])

	def deepen(self, v):
		return Barrier( *(self.x + (v,)) )

assert Barrier(12) == Barrier(12)
assert Barrier(11) > Barrier(10)
assert Barrier(1, 3) > Barrier(1, 1)
assert Barrier(1, 3) > Barrier(1)
assert Barrier(2) > Barrier(1, 3)
assert Barrier(2, 1) > Barrier(1, 3)


class Oops(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)

class LateToBarrier(Oops):
	def __init__(self, *s):
		Oops.__init__(self, *s)


encoder = g_encode.encoder(regex=r"""[^a-zA-Z0-9<>?,./:";'{}[\]!@$^&*()_+=|\\-]""")


class connection(object):
	e = encoder

	def __init__(self, host, port, Key, jobid):
		self.my_id = None
		self.host = host
		self.port = port
		self.jobid = jobid
		self.sock = socket.socket(socket.AF_INET,socket.SOCK_STREAM)
		self.sock.connect((self.host, self.port))
		self.sock.setsockopt(socket.SOL_TCP, socket.TCP_NODELAY, True)
		seed = hash(open("/dev/urandom", "r").read(16))
		x = hashlib.sha1('%s:%s:%s' % (Key, self.jobid, seed)).hexdigest()
		self.sf = self.sock.makefile("w", 4096)
		self.rf = self.sock.makefile("r", 4096)
		assert self.version()[1] == __version__
		self.send("connect", jobid, seed, x)
		self.flush()
		self.my_id = self.recv()[1]
	
	def send(self, *s):
		assert s
		self.sf.write(' '.join([self.e.fwd(str(q)) for q in s]) + '\n')
	
	def flush(self):
		self.sf.flush()
		
	def recv(self):
		tmp = [self.e.back(q) for q in self.rf.readline().strip().split()]
		if not tmp:
			raise Oops("Empty response")
		if tmp[0] == "Fail":
			raise Oops(*(tmp[1:]))
		return tmp
	
	def list_ops(self):
		self.send("list_ops", self.jobid, self.my_id)
		self.flush()
		return self.recv()[1:]

	def version(self):
		self.send("version")
		self.flush()
		return [Barrier(q) for q in self.recv()[1:]]
	
	def rank(self):
		"""@return: number_of_processes, rank_of_this_process
		@rtype: (int, int)
		"""
		self.send("rank", self.jobid, self.my_id)
		self.flush()
		a = self.recv()
		return (int(a[1]), int(a[2]))
	
	def close(self):
		self.send("leave", self.jobid, self.my_id)
		self.flush()
		self.recv()
		self.my_id = None
	
	def __del__(self):
		if self.my_id is not None:
			self.close()

	def barrier(self, b, nmin=0, exc=True):
		self.send("barrier", self.jobid, self.my_id, b, nmin)
		self.flush()
		x = self.recv()
		if exc and x[0]!="OK":
			raise LateToBarrier(x[1])
		if x[0]=="OK":
			return None
		return Barrier(x[1])

	def swap_vec(self, logp, v):
		"""@return: (logp, vector)
		"""
		size = v.shape[0]
		self.send("*set_vector", self.jobid, self.my_id, size, logp, cPickle.dumps(v))
		self.send("get_vector", self.jobid, self.my_id)
		self.flush()
		lp, v = self.recv()[1:]
		return (float(lp), cPickle.loads(v))

	def set(self, *kv):
		assert len(kv)>=2 and len(kv)%2 == 0
		self.send("set_info", self.jobid, self.my_id, *kv)
		self.flush()
		self.recv()
	
	def get_list(self, key):
		self.send("get_info_list", self.jobid, self.my_id, key)
		self.flush()
		return self.recv()[1:]

	def get_combined(self, key, operation):
		self.send("get_info_combined", self.jobid, self.my_id, key, operation)
		self.flush()
		return Unpack[operation](self.recv()[1])

	def spread(self, key, value, barrier, nmin=0):
		self.send("*barrier", self.jobid, self.my_id, barrier.deepen(0), nmin)
		self.send("*set_info", self.jobid, self.my_id, key, value)
		self.send("*barrier", self.jobid, self.my_id, barrier.deepen(1), nmin)
		self.send("get_info_list", self.jobid, self.my_id, key)
		self.flush()
		tmp = self.recv()
		return tmp[1:]


	def get_consensus(self, key, value, barrier, operation, nmin=0):
		self.send("*barrier", self.jobid, self.my_id, barrier.deepen(0), nmin)
		self.send("*set_info", self.jobid, self.my_id, key, value)
		self.send("*barrier", self.jobid, self.my_id, barrier.deepen(1), nmin)
		self.send("get_info_combined", self.jobid, self.my_id, key, operation)
		self.flush()
		return self.recv()[1]


def test0():
	import time
	test = connection(*test_args)
	test.set("a", "A")
	# test.barrier(Barrier(1))
	time.sleep(random.expovariate(1.0))
	test.set("a", "B")
	time.sleep(random.expovariate(1.0))
	test.barrier(Barrier(2))
	time.sleep(random.expovariate(1.0))
	for x in test.get_list("a"):
		assert x == "B"
	time.sleep(random.expovariate(1.0))
	test.barrier(Barrier(3))
	test.barrier(Barrier(4))
	test.set("a", "C")
	test.close()
	print "Test0 OK"


def test0s():
	import time
	test = connection(*test_args)
	test.set("a", "A")
	time.sleep(random.expovariate(1.0))
	test.barrier(Barrier(1))
	print "Barrier 1s"
	time.sleep(random.expovariate(1.0))
	test.barrier(Barrier(1, 3))
	print "Barrier1.3s"
	time.sleep(random.expovariate(1.0))
	tmp = test.spread("a", "x", Barrier(1, 3))
	print "test.spread 0s tmp=", tmp
	for x in test.get_list("a"):
		assert x == "x"
	time.sleep(random.expovariate(1.0))
	test.barrier(Barrier(3))
	test.set("a", "B")
	test.close()
	print "Test0s OK"

def test1():
	import time
	test = connection(*test_args)
	print "rank=", test.rank()
	test.set("key", "value")
	assert "value" in test.get_list("key")
	time.sleep(random.expovariate(100.0))
	test.set("k2", "2", "k", "wahoonie")
	test.barrier(Barrier(1))
	print 'Barrier 1'
	time.sleep(random.expovariate(100.0))
	test.barrier(Barrier(1, 1))
	time.sleep(random.expovariate(100.0))
	test.set("k2", "1", "k", "no_value")
	test.barrier(Barrier(2))
	print 'Barrier 2'
	time.sleep(random.expovariate(100.0))
	test.barrier(Barrier(2, 0, 1))
	tmp = test.get_list("k2")
	assert tmp[0] == "1", "tmp=%s" % tmp
	test.barrier(Barrier(2, 1))
	print 'Barrier 2.1'
	test.set("k2", "2", "k", "wahoonie")
	time.sleep(random.expovariate(100.0))
	test.barrier(Barrier(2, 1, 1))
	tmp = test.get_list("k")
	assert tmp[0] == "wahoonie", "tmp=%s" % tmp
	test.set("k3", "x y")
	assert "x y" in test.get_list("k3")
	time.sleep(random.expovariate(100.0))
	assert test.get_combined("k2", 'float_median') == 2.0
	test.barrier(Barrier(3))
	time.sleep(random.expovariate(100.0))
	test.barrier(Barrier(3))
	time.sleep(random.expovariate(100.0))
	assert test.barrier(Barrier(2), exc=False) == Barrier(3)
	time.sleep(random.expovariate(100.0))
	assert test.barrier(Barrier(1), exc=False) == Barrier(3)
	time.sleep(random.expovariate(100.0))
	assert test.barrier(Barrier(3)) is None
	time.sleep(random.expovariate(100.0))
	assert test.barrier(Barrier(4)) is None
	assert test.spread("k3", "x", Barrier(6))[0] == "x"
	time.sleep(random.expovariate(100.0))
	assert test.get_consensus("k3", "a", Barrier(6, 3), "string_median") == "a"
	test.barrier(Barrier(7))
	print "barrier 7"
	tmp = test.spread("k3", "x", Barrier(7, 3))
	assert tmp[0] == "x", "tmp= %s" % tmp
	time.sleep(random.expovariate(100.0))
	test.close()

def test_many(n, fcn):
	import threading
	t = []
	for i in range(n):
		t.append( threading.Thread(target=fcn) )
	for tt in t:
		tt.start()
	for tt in t:
		tt.join()


__version__ = Barrier(0, 1, 0)


def op_string_median(tmp):
	tmp.sort()
	n = len(tmp)
	if n%2 == 1:
		return [ tmp[n//2] ]
	return [ random.choice([tmp[(n-1)//2], tmp[n//2]]) ]


def op_float_median(tmp):
	try:
		tmp = sorted([float(q) for q in tmp])
	except ValueError, x:
		return "Bad data: %s" % str(x)
	n = len(tmp)
	if n%2 == 1:
		return [ tmp[n//2] ]
	return [ 0.5*(tmp[(n-1)//2] + tmp[n//2]) ]


Ops = {'string_median': op_string_median,
		'float_median': op_float_median
		}
Unpack = {'float_median': float, 'string_median': str}

test_args = ('localhost', 8487, "K", "job")

if __name__ == '__main__':
	test_many(2, test0s)
	# print 'Test_many(2s) OK'
	test_many(2, test0)
	# print 'Test_many(2) OK'
	test1()
	print 'Test1 OK'
	test_many(2, test1)
	test_many(11, test0s)
	test_many(11, test0)
	test_many(11, test1)
	# print "OK"










speechresearch/gmisclib/wnpp_rules.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package wnpp_rules;
require 5.002;

sub expand_word($)
{
 my $w = shift;
 my @o;

 # print STDERR "INFO: Wnpp_rules: $w\n";

 if($w =~ m'\$([0-9,]+)(.[0-9][0-9])?')	{
	push @o, {hype=>"AMOUNT/DOLLAR/" . length($1), pos=>'noun'};
	}

 if($w =~ m'^\d+$')	{
	push @o, {hype=>"NUMBER/INTEGER/" . int(length($w)/3)};
	}
 elsif($w =~ m'^-*[0-9.]+$')	{
	push @o, {hype=>"NUMBER/FLOAT" . int(length($w)/3)};
	}
 elsif($w =~ m'^-*[0-9.eE+-]+$')	{
	push @o, {hype=>"NUMBER/SCI" . int(length($w)/3)};
	}

 if($w =~ m'^(19|20)\d\d$')	{
	push @o, {hype=>"GTIME/DATE/YEAR", pos=>'noun'};
	}
 elsif($w =~ m'^\d\d/\d\d$')	{
	push @o, {hype=>"GTIME/DATE/DATE", pos=>'noun'};
	}
 elsif($w =~ m'^\d\d[-/]\d\d[-/]\d\d$')	{
	push @o, {hype=>"GTIME/DATE/DATE", pos=>'noun'};
	}
 elsif($w =~ m'^\d\d-(Jan|Feb|Mar|Apr|may|jun|jul|aug|sep|oct|nov|dec)[a-z]*-\d\d$'i)	{
	push @o, {hype=>"GTIME/DATE/DATE", pos=>'noun'};
	}
 elsif($w =~ m'^\d\d:\d\d:\d\d$')	{
	push @o, {hype=>"GTIME/TIME", pos=>'noun'};
	}
 elsif($w =~ m'^\d\d:\d\d$')	{
	push @o, {hype=>"GTIME/TIME", pos=>'noun'};
	}

 if($w =~ m"[()<>=+*^/-]+")	{
	push @o, {hype=>"CHARS/MATH"};
	}
 if($w =~ m'[&<>"]+')	{
	push @o, {hype=>"CHARS/HTML"};
	}
 if($w =~ m@[|&"{}()+=*/<>-]+@)	{
	push @o, {hype=>"CHARS/C"};
	}
 if($w =~ m'[:->.]+')	{
	push @o, {hype=>"CHARS/CPP"};
	}
 if($w =~ m'[%@{}\$]+')	{
	push @o, {hype=>"CHARS/SHELL"};
	}
 if($w =~ m@['"=()`\$]+@)	{
	push @o, {hype=>"CHARS/PERL"};
	}

 if(scalar(@o)==0 && $w =~ m"[^'\s\w\d-]")	{
	push @o, {hype=>"CHARS/MISC"};
	}

 return map { $_->{p}=1; return $_;} @o;
}

1;










speechresearch/gmisclib/root.py



"""Solve a 1-dimensional equation to find the roots.
This does alternating secant and bisection steps.
It will work for any function, discontinuous or not.
For a nasty function, it might be a factor of 2 slower
than bisection, but for a nearly-linear function,
it can be much faster than bisection.
"""


def _root1(f, xl, xh, p, fl, fh, epsx, epsf):
	# print "(%f, %f) -> (%f, %f)" % (xl, fl, xh, fh)
	assert epsx > 0.0
	assert epsf >= 0.0
	assert xh > xl
	assert (fh>0) != (fl>0)
	if xh-xl <= epsx:
		assert xl <= xh, "Not xl=%.15g <= xh=%.15g" % (xl, xh)
		if fl-fh == 0.0:
			tmp = xl + 0.5*(xh-xl)
		else:
			tmp = xl + (xl-xh)*fl/(fh-fl)  #  (xl*fh-xh*fl)/(fh-fl)
		if not (xl < tmp < xh):
			tmp = xl + 0.5*(xh-xl)
		return tmp
	elif abs(fl) <= epsf:
		return xl
	elif abs(fh) <= epsf:
		return xh

	assert xl < xh
	q = [ (xl, fl), (xh, fh) ]

	# Do a secant step...
	assert (fh>0) != (fl>0) and fh!=fl
	xsec = (xl*fh-xh*fl)/(fh-fl)
	if xl < xsec < xh:
		fsec = f(xsec, p)
		if fsec == 0:
			return xsec
		assert fsec>0 or fsec<0
		q.append( (xsec, fsec) )

		if (fsec>0) == (fl>0):
			xbi = xsec + (xh-xsec)*0.5
		else:
			xbi = xsec + (xl-xsec)*0.5
	else:
		xbi = xl + 0.5*(xh - xl)

	# ...followed by a bisection-like step.

	assert xl <= xbi <= xh, "Not xl=%.15g <= xbi=%.15g <= xh=%.15g" % (xl, xbi, xh)
	if xl < xbi < xh and xbi!=xsec:
		fbi = f(xbi, p)
		if fbi == 0:
			return xbi
		assert fbi>0 or fbi<0
		q.append( (xbi, fbi) )

	if len(q) <= 2:	# No progress is being made, presumably
			# because xl and xh are neighbouring reals.
		# print "RETURN no progress"
		return 0.5*(xl+xh)

	q.sort()

	X = 0
	F = 1
	# Then, we see which interval contains the root, and focus the search on it.
	for i in range(1, len(q)):
		assert q[i][X] != q[i-1][X]
		if (q[i][F]>0) != (q[i-1][F]>0):
			return _root1(f, q[i-1][X], q[i][X], p, q[i-1][F], q[i][F], epsx, epsf)
	raise RuntimeError, "Lost a root: %s" % repr(q)



def root(f, xl, xh, p, epsx, epsf):
	"""Find a root of an equation.
	@param f: is the function to solve, called as f(x, p).
	@param p: is arbitrary data for f.
	This function assumes there is known to be a root in [xl,xh] and that
	f(xl,p) has a different sign from f(xh,p).
	It finds it within a region of width epsx, or
	at least finds an x such that -epsf < f(x, p) < epsf .
	@return: a root in the interval
	@rtype: float
	"""
	if xh < xl:
		return None
	fl = f(xl, p)
	if fl == 0:
		return xl
	fh = f(xh, p)
	if fh == 0:
		return xh
	if xh == xl:
		return None

	# print fl, fh
	assert (fl>0) != (fh>0), "0 or an even number of roots in initial x-range."
	return _root1(f, xl, xh, p, fl, fh, epsx, epsf)


def _test1f(x, p):
	return 100/int(round(x)) - 10

def test():
	q = root(_test1f, 1, 1000, None, 1e-6, 0.01)
	assert _test1f(q, None) == 0
	q = root(_test1f, 1, 16, None, 1e-6, 0.01)
	assert _test1f(q, None) == 0


def iroot(y, xl, xh, epsy=0.0):
	"""Find a zero in an array y.
	This function assumes there is known to be a root in [xl,xh].
	It returns a real-number index into the array which
	linearly interpolates to zero.
	"""
	import math
	assert 0 <= xl < y.shape[0]
	assert 0 <= xh < y.shape[0]

	def interp(x, y):
		xi = math.floor(x)
		frac = x - xi
		i = int(xi)
		if frac > 0:
			return y[i] + (y[i+1]-y[i])*frac
		return y[i]

	return root(interp, xl, xh, y, 0.001, epsy)


def testi():
	import Num
	y = 0.64234*(Num.arange(100) - 32.234)
	assert abs(iroot(y, 10, 50) - 32.234) < 0.002

if __name__ == '__main__':
	test()
	testi()










speechresearch/gmisclib/mcmcS2.py



"""Markov-Chain Monte-Carlo algorithms.

Here, we do MCMC when -log(p) is a sum of squares."""

import mcmcSQ
import die

import mcmc
import g_implements
import findleak

_s = None

def go_step(x, showvec):
	global _s

	findleak.vm('go_step start')
	assert g_implements.impl(x.current(), mcmc.position_base), "Bad pseudoposition: %s" % g_implements.why(x.current(), mcmc.position_base)
	if _s is None:
		print "INITIALIZING mcmc"
		_s = mcmc.bootstepper(None, x.current(), x.archive.mvn.cov, None)
		findleak.vm('go_step initialize end')
	print "SQ STEP"
	accepted = x.step(showvec=showvec, atmisc={'stepper': 'SQ'})
	findleak.vm('go_step accepted start')
	if accepted:
		cur = x.current()
		print 'Cur from SQ:', cur.prms()
		_s._set_current( cur )
		findleak.vm('go_step accepted end')
	findleak.vm('go_step Bootstep start')
	if(len(_s.archive) > _s.np/_s.F):
		print "BOOT STEP"
		accepted = _s.step()
		print 'Accepted:', accepted
		cur = x.current()
		print 'Cur from BOOT:', cur.prms()
		SQpos = _s.current()
		assert isinstance(SQpos, mcmcSQ.position)
		x.archive.add( SQpos )
		if accepted:
			findleak.vm('go_step BOOTstep-set_current start')
			x._set_current( SQpos )
			findleak.vm('go_step BOOTstep-set_current end')
		x.print_at( misc = {'stepper': 'Boot', 'BootScale': _s.a[0].vs()} )
		findleak.vm('go_step BOOTstep end')
	#findleak.print_top_N(20)
	findleak.vm('go_step end')

mcmcSQ.go_step = go_step





if __name__ == '__main__':
	import sys
	if len(sys.argv) <= 1:
		print __doc__
		die.exit(0)
	mcmcSQ.go(sys.argv)










speechresearch/gmisclib/m22.pm


#!/usr/local/bin/perl -w -I/home/gpk --
package m22;

sub ::transpose
{
 my ($a00, $a01, $a10, $a11) = @_;
 ($a00, $a10, $a01, $a11);
}


sub ::det
{
 my ($a00, $a01, $a10, $a11) = @_;
 $a00*$a11 - $a01*$a10;
}


sub ::inv
{
 my ($a00, $a01, $a10, $a11) = @_;
 my $d = det(@_);
 die "det($a00, $a01, $a10, $a11) = $d<= 0\n" if(!($d>0));
 ($a11/$d, -$a01/$d, -$a10/$d, $a00/$d);
}


sub ::mult
{
 die "Wrong args to mult: @_ \n" unless($#_ == 7);
 my ($a00, $a01, $a10, $a11, $b00, $b01, $b10, $b11) = @_;
 ($a00*$b00+$a01*$b10, $a00*$b01+$a01*$b11,
	$a10*$b00+$a11*$b10, $a10*$b01+$a11*$b11);
}


1;










speechresearch/gmisclib/bark_scale.py


from gmisclib import Num

"""Perceptual frequency scales."""
__version__ = "$Revision: 1.3 $"

if hasattr(Num, 'asinh'):
	asinh = Num.asinh
else:
	def asinh(x):
		tmp = Num.greater(x, 0)
		p = Num.log(x + Num.sqrt(x*x + 1))
		n = -Num.log(-x + Num.sqrt(x*x + 1))
		return tmp*p + (1-tmp)*n

def acosh(x):
	assert not Num.greater(x, 1)
	return Num.log(x - Num.sqrt(x*x-1))

def f_to_bark(f):
	"""frequency to critical band number.
	See Schroeder et al. (1979).
	"""
	return 7*asinh(Num.asarray(f)/650.0)

def bark_to_f(b):
	"""critical band number -> frequency
	M. R. Schroeder, B.S. Atal, J.L. Hall (1979), J.Acous.Soc.Am. 66(6) 1647-1652.
	Title: "Optimizing Digital Speech Coders by exploiting masking
	properties of the Human Ear."
	"""
	return 650*Num.sinh(Num.asarray(b)/7.0)


def cbw(b):
	"""Critical bandwidth (in Hz) at frequency b (barks)."""
	return (650.0/7.0)*Num.cosh(b/7.0)


if __name__ == "__main__":
	print f_to_bark(51)
	print f_to_bark(149)










speechresearch/gmisclib/dtw4.pyx.old


# include "stdlib.pxi"
# include "math.pxi"
# cython: cdivision=True

cdef extern from "math.h":
	double fabs(double x) nogil
	double pow(double y, double x) nogil
	double hypot(double y, double x) nogil

cdef extern from "stdlib.h":
	long int labs(long int a) nogil

cdef extern from "gpklib.h":
	float **float2alloc(int a, int b) nogil
	void float2free(float **x) nogil

import cython
# import numpy
from gmisclib import die
import numpy
cimport numpy
cimport libc.stdlib
ctypedef numpy.float_t FTYPE
ctypedef numpy.int32_t ITYPE

S = '. '

cdef struct node
ctypedef node node_t

cdef struct node:
	int i, j
	double d
	double gdist
	node_t *best


cdef class slice_c:
	cdef int i, j, ie, je, istep, jstep
	cdef double xc, yc, cc
	cdef node *n

	def __init__(self, int nx, int ny, double slx1, double sly1, double slx2, double sly2):
		self.i = <int>(slx1+0.5)
		self.j = <int>(sly1+0.5)
		self.ie = <int>(slx2+0.5)
		self.je = <int>(sly2+0.5)
		self.xc = sly2-sly1
		self.yc = slx1-slx2
		self.cc = -self.xc*slx1 - self.yc*sly1
		if self.i >= self.ie:
			self.istep = -1
		else:
			self.istep = 1
		if self.j >= self.je:
			self.jstep = -1
		else:
			self.jstep = 1
		assert self.istep!=0 and self.jstep!=0
		assert self.dist(slx1, sly1) <= 0.01*hypot(self.xc, self.yc)
		assert self.dist(slx2, sly2) <= 0.01*hypot(self.xc, self.yc)
		assert self.dist(self.i, self.j) <= hypot(self.xc, self.yc)
		assert self.dist(self.ie, self.je) <= hypot(self.xc, self.yc)
		# print 'slice set up: ij=%d,%d e=%d,%d step=%d,%d' % (self.i, self.j, self.ie, self.je, self.istep, self.jstep)

	cdef int ok(self):
		cdef double EPS = 1e-8
		return (self.i-self.ie)*self.istep <= EPS and (self.j-self.je)*self.jstep <= EPS

	cdef int next(self):
		if self.istep == 0:
			self.j += self.jstep
		elif self.jstep == 0:
			self.i += self.istep
		else:
			if self.dist(self.i-1, self.j) < self.dist(self.i, self.j+1):
				self.i += self.istep
			else:
				self.j += self.jstep
		return 1


	cdef double dist(self, double i, double j) nogil:
		return fabs(i*self.xc + j*self.yc + self.cc)



cdef double _slmf(int nx, int ny, double r):
	return r * (nx*nx+ny*ny) / <double>ny


cdef slice_c slicemaker(int nx, int ny, int depth, int nsteps):
	assert 0 <= depth < nsteps

	if nsteps==1 or depth >= nsteps-1:
		# print 'Slicemaker: nsteps=%d depth=%d' % (nsteps, depth)
		return slice_c(nx, ny, 0.0, 0.0, 0.0, 0.0)
	cdef double r = <double>(nsteps-depth-1) / <double>nsteps

	slx1 = _slmf(ny, nx, r)
	sly1 = 0.0
	if slx1 > nx:
		slx1 = nx
		sly1 = ny - _slmf(nx, ny, 1-r)
	sly2 = _slmf(nx, ny, r)
	slx2 = 0.0
	if sly2 > ny:
		sly2 = ny
		slx2 = nx - _slmf(ny, nx, 1-r)
	# assert 0 <= slx1 <= nx, "slx1=%.3f vs nx=%d r=%.3f depth=%d nsteps=%d" % (slx1, nx, r, depth, nsteps)
	# assert 0 <= slx2 <= nx, "slx2=%.3f vs nx=%d r=%.3f depth=%d nsteps=%d" % (slx2, nx, r, depth, nsteps)
	# assert 0 <= sly1 <= ny, "sly1=%.3f vs ny=%d r=%.3f depth=%d nsteps=%d" % (sly1, ny, r, depth, nsteps)
	# assert 0 <= sly2 <= ny, "sly2=%.3f vs ny=%d r=%.3f depth=%d nsteps=%d" % (sly2, ny, r, depth, nsteps)

	# print 'Slicemaker: nsteps=%d depth=%d: slice_c(%.1f,%.1f,%.1f,%.1f)' % (nsteps, depth, slx1, sly1, slx2, sly2)
	return slice_c(nx, ny, slx1, sly1, slx2, sly2)




cdef int inbeam(node *tgt, node *n, int nx, int ny):
	cdef double denom = hypot(nx, ny)
	cdef double along = ((n.i-tgt.i)*nx + (n.j-tgt.j)*ny) / denom
	cdef double npi = n.i - along*nx/denom
	cdef double npj = n.j - along*ny/denom
	return hypot(tgt.i-npi, tgt.j-npj) < 1.42*fabs(along)


cdef class state_c:
	cdef node *nodes
	cdef int nx, ny, nparams
	cdef double alpha, beta
	cdef double BIG
	cdef float **x, **y

	def __cinit__(self, numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
				double alpha, double beta):
		self.nx = x.shape[0]
		self.ny = y.shape[0]
		self.nodes = <node_t *>libc.stdlib.malloc(cython.sizeof(node)*self.nx*self.ny)
		self.x = float2alloc(x.shape[1], x.shape[0])
		self.y = float2alloc(y.shape[1], y.shape[0])

	def __dealloc__(self):
		libc.stdlib.free(self.nodes)
		float2free(self.x)
		float2free(self.y)

	cdef node_t * gn(self, int i, int j) nogil:
		return & self.nodes[ i + self.nx*j ]

	def __init__(self, numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
				double alpha, double beta):
		assert x.shape[1]==y.shape[1]
		self.nparams = x.shape[1]
		cdef int i, j
		for i from 0 <= i < self.nparams:
			for j from 0 <= j < self.nx:
				self.x[i][j] = x[j,i]
			for j from 0 <= j < self.ny:
				self.y[i][j] = y[j,i]
		cdef node_t *n
		with nogil:
			for i from 0 <= i < self.nx*self.ny:
				n = & self.nodes[i]
				n.i = i % self.nx
				n.j = i // self.nx
				n.best = <node_t *>0
				n.d = -1.0
				n.gdist = -1.0
		# self.gn(0, 0).gdist = 0.0
		self.alpha = alpha
		self.beta = beta
		self.BIG = 1e30
		

	cdef double get(self, node_t *n) nogil:
		cdef float **x, **y
		cdef double s
		cdef int i, j, k
		if n.d < 0.0:
			s = 0.0
			x = self.x
			y = self.y
			i = n.i
			j = n.j
			for k from 0 <= k < self.nparams:
				s += pow(fabs(x[k][i]-y[k][j]), self.alpha)
			n.d = pow(s/self.nparams, self.beta)
		return n.d


	cdef double search(self, node_t *n) nogil:
		if n.gdist >= 0:
			return n.gdist
		elif n.i==0 and n.j==0:
			n.best = <node_t *>0
			n.gdist = 0.0
			return n.gdist

		cdef double gi, gj, gij
		cdef node_t *nij, *ni, *nj
		if n.i > 0:
			ni = self.gn(n.i-1, n.j)
			gi = self.search(ni) + self.get(ni)
		else:
			gi = self.BIG
			ni = <node_t *> 0

		if n.j > 0:
			nj = self.gn(n.i, n.j-1)
			gj = self.search(nj) + self.get(nj)
		else:
			gj = self.BIG
			nj = <node_t *> 0

		if n.i>0 and n.j>0:
			nij = self.gn(n.i-1, n.j-1)
			gij = self.search(nij) + self.get(nij)
		else:
			gij = self.BIG
			nij = <node_t *> 0

		cdef double gbest = self.BIG
		if gij <= gi and gij <= gj:
			n.best = nij
			n.gdist = gij
			# print 'n=', n.i, n.j, '->', n.best.i, n.best.j, 'cost=', n.gdist
		elif gi <= gij and gi <= gj:
			# print "%d,%d -> %d,%d cost %.1f" % (n.i. n.j, n.i-1, n.j, gi)
			n.best = ni
			n.gdist = gi
			# print 'n=', n.i, n.j, '->', n.best.i, n.best.j, 'cost=', n.gdist
		else:
			# gj <= gij and gj <= gi:
			# print "%d,%d -> %d,%d cost %.1f" % (n.i. n.j, n.i, n.j-1, gj)
			n.best = nj
			n.gdist = gj
			# print 'n=', n.i, n.j, '->', n.best.i, n.best.j, 'cost=', n.gdist
		return n.gdist


	cdef double searchjump(self, node_t *n, int nsteps, int depth) except -2.0:
		# print '%s--sjump node[%d,%d] --' % (S*depth, n.i, n.j)
		if n.best:
			return n.gdist
		elif n.i==0 and n.j==0:
			n.best = <node_t *>0
			n.gdist = 0.0
			return n.gdist

		cdef node_t *tmp, *tgt
		cdef double g
		cdef double gbest = self.BIG
		cdef int ki, kj, r, phase, found = 0
		n.gdist = -1
		n.best = <node_t *>0

		cdef slice_c slice = slicemaker(self.nx-1, self.ny-1, depth, nsteps)
		# print '%s slice=@[%d,%d] to (%.1f,%.1f)' % (S*depth, slice.i, slice.j, slice.ie, slice.je)
		while slice.ok():
				# print 'slice.ij=', slice.i, slice.j
				tgt = self.gn(slice.i, slice.j)
				if not inbeam(tgt, n, self.nx-1, self.ny-1):
					slice.next()
					continue
				g = self.searchjump(tgt, nsteps, depth+1)
				if g < 0.0:
					# print '%s searchjump=%g < 0 bailout for (%d,%d) -> (%d,%d)' % (S*depth, g, n.i, n.j, tgt.i, tgt.j)
					slice.next()
					continue
				if g > gbest:
					# print '%s searchjump=%g > gbest=%g bailout for (%d,%d) -> (%d,%d)' % (S*depth, g, gbest, n.i, n.j, tgt.i, tgt.j)
					slice.next()
					continue
				found = 1
				# print '%s -- partial g=%g search [%d,%d] -> [%d,%d]' % (S*depth, g, n.i, n.j, tgt.i, tgt.j)
				tmp = n
				while True:
					tmp = self.stepnode(tmp, tgt, n)
					if not tmp:
						break
					g += self.get(tmp)
					# print '%s      partial g=%g get [%d,%d] -> [%d,%d] @ [%d,%d]' % (S*depth, g, n.i, n.j, tgt.i, tgt.j, tmp.i, tmp.j)
					if g > gbest:
						# print '%s g=%g > gbest=%g get bailout for [%d,%d]->[%d,%d] at [%d,%d]' % (S*depth, g, gbest, n.i, n.j, tgt.i, tgt.j, tmp.i, tmp.j)
						break
				if g < gbest:
					# print '%s Setting n.best=[%d,%d] g=%g from [%d,%d]' % (S*depth, n.i, n.j, g, tgt.i, tgt.j)
					gbest = g
					n.gdist = g
					n.best = tgt
				else:
					# print '%s Not the best g=%g' % (S*depth, g)
					pass
				slice.next()
		if found and not n.best:
			n.gdist = -1.0	# Trouble!
			# print '%strouble!' % (S*depth,)
			# raise RuntimeError, "node[%d,%d]" % (n.i, n.j)
		elif not found:
			n.gdist = self.BIG
		# print '%s---done' % (S*depth,)
		return n.gdist


	cdef node_t *stepnode(self, node_t *n, node_t *tgt, node_t *start):
		"""Pick the next node, starting from n towards tgt that is closest to the line
		between start and n.
		"""
		if n.i <= tgt.i and n.j <= tgt.j:
			return <node_t *> 0
		elif n.i <= tgt.i:
			return self.gn(n.i, n.j-1)
		elif n.j <= tgt.j:
			return self.gn(n.i-1, n.j)
		cdef int a = start.j - tgt.j
		cdef int b = tgt.i - start.i

		cdef long di = labs((n.i-start.i-1)*a + (n.j-start.j)*b)
		cdef long dj = labs((n.i-start.i)*a + (n.j-start.j-1)*b)
		cdef long dij = labs((n.i-start.i-1)*a + (n.j-start.j-1)*b)

		if di < dj and di < dij:
			return self.gn(n.i-1, n.j)
		elif dj < dij:
			return self.gn(n.i, n.j-1)
		return self.gn(n.i-1, n.j-1)


	cdef numpy.ndarray path(self, node_t *n):
		cdef node_t *tgt, *tmp, *nn
		cdef int ns = 0
		# with nogil:
		if True:
			nn = n
			while nn.best:
				tgt = nn.best
				tmp = nn
				while True:
					tmp = self.stepnode(tmp, tgt, nn)
					if not tmp:
						break
					ns += 1
				nn = tgt
		cdef numpy.ndarray[ITYPE, ndim=2, mode="c"] o = numpy.zeros((ns+1, 2), numpy.int32)
		o[ns,0] = n.i
		o[ns,1] = n.j
		ns -= 1
		while n.best:
			tgt = n.best
			tmp = n
			# print 'here=(%d,%d) tgt=(%d,%d)' % (n.i, n.j, tgt.i, tgt.j)
			while True:
				tmp = self.stepnode(tmp, tgt, n)
				if not tmp:
					break
				# print 'step to (%d,%d) ns=%d' % (tmp.i, tmp.j, ns)
				o[ns,0] = tmp.i
				o[ns,1] = tmp.j
				ns -= 1
			n = tgt
		assert ns == -1
		return o


def dtw(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y, alpha, beta):
	"""A standard Dynamic Time Warp match of two sequences of feature vectors.
	The allowed time increments are (0,1), (1,0), and (1,1).
	"""
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	cdef state_c s = state_c(x, y, alpha, beta)
	cdef node_t *n = s.gn(s.nx-1, s.ny-1)
	with nogil:
		s.search(n)
	return s.path(n)


def dtwjump(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y, mm, alpha, beta):
	"""A constrained Dynamic Time Warp match of two sequences of feature vectors.
	The allowed time increments are range from (0,m) and (m,0) to (0,2m), (2m,0), (m,m).
	"""
	cdef int m = int(round(mm))
	assert m > 0
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	cdef state_c s = state_c(x, y, alpha, beta)
	cdef node_t *n = s.gn(s.nx-1, s.ny-1)
	cdef double rv = 0.0
	cdef int nsteps = max(s.nx,s.ny)//m
	# print 's.n=(%d,%d), nsteps=%d' % (s.nx, s.ny, nsteps)
	# with nogil:
	if True:
		rv = s.searchjump(n, nsteps, 0)
	if rv < 0.0:
		raise RuntimeError, "searchjump: !found, nsteps=%d" % nsteps
	if n.best == <node_t *>0:
		n.best = s.gn(0, 0)	# Default, for when m is bigger than the data length.
	# else:
		# die.info("gdist=%g" % n.gdist)
	return s.path(n)


def map2index(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[ITYPE, ndim=1] tmap):
	cdef int j, i, n=tmap.shape[0], np=x.shape[1]
	cdef numpy.ndarray[FTYPE, ndim=2, mode="c"] o = numpy.zeros((np, n))
	assert tmap[0] >= 0, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0], tmap[-1])
	assert tmap[-1] <= x.shape[0]-1, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0], tmap[-1])
	for i from 0 <= i < n:
		k = tmap[i]
		for j from 0 <= j < np:
			o[j,i] = x[j,k]
	return o


def map2shared(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
		numpy.ndarray[ITYPE, ndim=2] tmap):
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	assert tmap.shape[1]==2
	cdef int i, n=tmap.shape[0], np=x.shape[1]
	cdef numpy.ndarray[FTYPE, ndim=1, mode="c"] t = numpy.zeros((n,))
	for i from 0 <= i < n:
		t[i] = 0.5*(tmap[i,0] + tmap[i,1])
	return (t, map2index(x, tmap[:,0]), map2index(x, tmap[:,1]))


def map2dist(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
		numpy.ndarray[ITYPE, ndim=2] tmap, double alpha, double beta):
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	cdef int kx, ky, j, i, n=tmap.shape[0], np=x.shape[1]
	assert tmap.shape[1]==2
	assert tmap[0,0] >= 0, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,0], tmap[-1,0])
	assert tmap[0,1] >= 0, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,1], tmap[-1,1])
	assert tmap[-1,0] <= x.shape[0]-1, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,0], tmap[-1,0])
	assert tmap[-1,1] <= y.shape[0]-1, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,1], tmap[-1,1])
	cdef numpy.ndarray[FTYPE, ndim=1, mode="c"] t = numpy.zeros((n,))
	cdef numpy.ndarray[FTYPE, ndim=1, mode="c"] d = numpy.zeros((n,))
	cdef double tmp
	for i from 0 <= i < n:
		t[i] = 0.5*(tmap[i,0] + tmap[i,1])
		kx = tmap[i,0]
		ky = tmap[i,1]
		tmp = 0.0
		for j from 0 <= j < np:
			tmp += pow(fabs(x[kx,j] - y[ky,j]), alpha)
		d[i] = pow(tmp/np, beta)
	return (t, d)


def scale_tmap(numpy.ndarray[ITYPE, ndim=2] tmap, double dt0, double s0, double dt1, double s1):
	assert tmap.shape[1] == 2
	cdef int n = tmap.shape[0]
	cdef numpy.ndarray[FTYPE, ndim=2, mode="c"] rv = numpy.zeros((n,2))
	cdef int i
	for i from 0 <= i < n:
		rv[i,0] = tmap[i,0]*dt0 + s0
		rv[i,1] = tmap[i,1]*dt1 + s1
	return  rv


def test_same():
	LEN = 10
	FVL = 12
	x = numpy.random.normal(size=(LEN,FVL))
	q = dtw(x, x, 2, 1)
	# print 'q=', q
	assert q.shape[1]==2
	assert numpy.equal(q[:,0], q[:,1]).all()
	assert numpy.equal(q[:,0], numpy.arange(LEN)).all()
	for step in range(1,LEN):
		# print '--------step=%d---------' % step
		try:
			qj = dtwjump(x, x, step, 2, 1)
		except RuntimeError, x:
			die.die("Fails with step=%d: %s" % (step, x))
		# print 'q(%d)=%s', (step, qj)
		assert q.shape[1]==2
		assert LEN <= q.shape[0] <= 2*LEN, "q.shape=%s" % str(q.shape)
		assert numpy.equal(qj[:,0], qj[:,1]).all(), "fail(%d): %s %s" % (step, qj[:,0], qj[:,1])
		assert numpy.equal(qj[:,0], numpy.arange(LEN)).all()
		# print


def test_partial(m):
	print '# test_partial', m
	LEN = 11
	FVL = 20
	x = numpy.random.normal(size=(LEN,FVL))
	y = numpy.array(x, copy=True)
	y[0:6,:] = 0
	if m<=0:
		q = dtw(x, y, 2, 1)
	else:
		q = dtwjump(x, y, m, 2, 1)
	assert numpy.equal(q[:,0], q[:,1]).all()
	assert numpy.equal(q[:,0], numpy.arange(LEN)).all()

def test_scaled(m):
	print '# test_scaled', m
	LEN = 20
	FVL = 30
	x = numpy.random.normal(size=(LEN,FVL))
	y = x*0.5
	if m<=0:
		q = dtw(x, y, 2, 1)
	else:
		q = dtwjump(x, y, m, 2, 1)
	assert numpy.equal(q[:,0], q[:,1]).all()
	assert numpy.equal(q[:,0], numpy.arange(LEN)).all()

def test_stretched(m):
	print '# test_stretched', m
	LEN = 12
	FVL = 30
	x = numpy.random.normal(size=(LEN,FVL))
	y = numpy.zeros((2*LEN,FVL))
	for i in range(x.shape[0]):
		y[2*i,:] = x[i,:]
		y[2*i+1,:] = x[i,:]
	if m<=0:
		q = dtw(x, y, 2, 1)
	else:
		q = dtwjump(x, y, m, 2, 1)
	for i in range(x.shape[0]):
		assert q[i,1]==2*q[i,0] or q[i,1]==2*q[i,0]+1


def test():
	test_same()
	for m in [0, 1, 2, 3, 5, 7, 10]:
		test_partial(m)
		test_scaled(m)
		test_stretched(m)

# test()

import gpkimgclass
from gmisclib import edit_distance

def namelist(x):
	i = 0
	rv = []
	while 'TTYPE%d'%i in x.hdr:
		rv.append(x.hdr['TTYPE%d' % i])
		i += 1
	return rv

def check_names(x, y, approx_name):
	xn = namelist(x)
	yn = namelist(y)
	if approx_name:
		xs = ';'.join(xn)
		ys = ';'.join(yn)
		return edit_distance.distf(xs, ys, edit_distance.def_cost) < 0.1*0.5*(len(xs)+len(ys))
	return xn == yn


def dtw_ti(x, y, alpha, beta, x0=None, xe=None, y0=None, ye=None, approx_name=False):
	"""
	@type x: gpkimgclass.gpk_img
	@type y: gpkimgclass.gpk_img
	"""
	if x.d.shape[0] != y.d.shape[0]:
		raise ValueError, "Feature vectors different lengths: %d and %d" % (x.d.shape[0], y.d.shape[0])
	if not check_names(x, y, approx_name):
		raise ValueError, "Feature vectors are too different."
	if x0 is None:
		i0 = 0
	else:
		i0 = int(round(x.t_index(x0)))
	if xe is None:
		ie = x.d.shape[1]
	else:
		ie = int(round(x.t_index(xe)))
	if y0 is None:
		j0 = 0
	else:
		j0 = int(round(y.t_index(y0)))
	if ye is None:
		je = y.d.shape[1]
	else:
		je = int(round(y.t_index(ye)))
	imap = dtw(x.d[:,i0:ie+1], y.d[:,j0,je+1], alpha, beta)
	rv = numpy.array([x.time(imap[:,0]), y.time(imap[:,1])], axis=1)
	assert rv.shape[1] == 2
	return rv

def parse_args(args):
	x = {'loose': False, 'limit_edges': False, 'alpha': 2.0, 'beta': 0.5, 'step': 0.0,
		'x0': None, 'xe': None, 'y0': None, 'ye': None, 'o': '-'
		}
	x0, xe, y0, ye = None, None, None, None
	while args and args[0].startswith('-'):
		arg = args.pop(0)
		if arg == '-loose':
			x['loose'] = True
		elif arg == '-limit_range':
			x['limit_edges'] = True
		elif arg == '-o':
			x['o'] = args.pop(0)
		elif arg == '-step':
			x['step'] = float((args.pop(0)))
		elif arg == '-xr':
			x['x0'] = float(args.pop(0))
			x['xe'] = float(args.pop(0))
		elif arg == '-yr':
			x['y0'] = float(args.pop(0))
			x['ye'] = float(args.pop(0))
		elif arg == '-d':
			x['alpha'] = float(args.pop(0))
			x['beta'] = float(args.pop(0))/x['alpha']
		else:
			die.die("Unrecognized flag: %s: %s" % (arg, args))
	if len(args) != 2:
		die.die("Should be two args: %s" % str(args))
	fA = args.pop(0)
	fB = args.pop(0)
	return (fA, fB, x)










speechresearch/gmisclib/beamsearch.py




def beamsearch(cost, extra, initial, B, E):
	"""A breadth-first beam search.
	B = max number of options to keep,
	E = max cost difference between best and worst threads in beam.
	initial = [ starting positions ]
	extra = arbitrary information for cost function.
	cost = fn(state, extra) -> (total_cost, [next states], output_if_goal)
	"""

	o = []
	B = max(B, len(initial))
	hlist = [ (0.0, tmp) for tmp in initial ]
	while len(hlist)>0:
		# print "Len(hlist)=", len(hlist), "len(o)=", len(o)
		hlist.sort()
		if len(hlist) > B:
			hlist = hlist[:B]
		# print "E=", hlist[0][0], " to ", hlist[0][0]+E
		hlist = filter(lambda q, e0=hlist[0][0], e=E: q[0]-e0<=e, hlist)
		# print "		after: Len(hlist)=", len(hlist)
		nlist = []
		while len(hlist) > 0:
			c, point = hlist.pop(0)
			newcost, nextsteps, is_goal = cost(point, extra)
			if is_goal:
				o.append((newcost, is_goal))
			for t in nextsteps:
				nlist.append((newcost, t))
		hlist = nlist
	o.sort()
	return o

	










speechresearch/gmisclib/spread_jobs.py


#! python

"""
A module that starts a bunch of subprocesses and distributes
work amongst them, then collects the results.

Subprocesses must follow a protocol: they must listen for commands
on the standard input (commands are encoded with C{cPickle}),
and they must produce C{cPickle}d tuples on their standard output.
NOTE: THEY CANNOT PRINT ANYTHING ELSE!  (But it's OK for subprocesses
to produce stuff on the standard error output.)

PROTOCOL:

	1. Execcing state: C{spread_jobs} execs a group of subprocesses.  You have
	full control of the argument list.

	2. Preparation state: C{spread_jobs} will send a list of C{cPickled} things,
	one at a time to the subprocess.   No explicit terminator
	is added, so the subprocess must either know how many things
	are coming or the list should contain some terminator.
	(E.g. the last item of the list could be L{None}, and the
	subprocess would wait for it.)
	In this state, the subprocess must not produce anything on
	the standard output.

	3. Running state: C{spread_jobs} will send one C{cPickled} thing to the
	subprocess and then wait for a C{cPickled} C{tuple} to come
	back.

	The request to the subprocess is a C{tuple(int, arbitrary)}.
	The L{int} is a task-ID number which must be returned with the answer.
	The C{arbitrary} is whatever information the subprocess needs to do its job.

	The subprocess responds with a 3-L{tuple}.   The first element of the
	tuple is either:
	
		- An instance of L{TooBusy}.  This causes the main process to
			put the task back on the queue and ignore this subprocess for
			a while.  The second element is printed; the third is ignored.
		- An instance of L{RemoteException}.   This leads to termination of
			the job and causes an exception to be raised on the main thread.
			The other two elements of the tuple are printed.
		- Anything else.   In that case, the first element is returned on the
			output list and the other two elements are printed.

	The subprocess loops in the running state.
	Normally, it should terminate when its standard input is closed.
	(It can terminate itself if it wishes by simply closing the standard output and exiting.)

	4. Shutdown state: The subprocess can produce anything it wants.   This will
	be collected up and returned to the caller of C{spread_jobs.main}.

	You can use this to run certain normal linux commands by not sending anything
	in the preparatory state or the running state.  You will then be handed
	the standard output as a list of strings.

Normally, the action happens in the running state.

Normally, the subprocess looks much like this::

	import cPickle
	while True:
		try:
			control = cPickle.load(stdin)
		except EOFError:
			break
		d, so, se = compute(control)
		cPickle.dump((d, so, se), stdout, CP.HIGHEST_PROTOCOL)
		stdout.flush()
	stdout.close()

@sort: main, replace, Replace, append
"""


from __future__ import with_statement

import re
import sys
import math
import time
import random
import cPickle as CP
import threading
import subprocess
import StringIO

from gmisclib import die
from gmisclib import gpkmisc
from gmisclib import dictops
from gyropy import g_mailbox as MB
# from gyropy import g_mailbox as MB


class notComputed(object):
	"""A singleton marker for values that haven't been computed."""
	pass



class NoResponse(RuntimeError):
	def __init__(self, *s):
		RuntimeError.__init__(self, *s)


class RemoteException(Exception):
	"""An exception that corresponds to one raised by a subprocess.
	This is raised in the parent process.
	"""
	def __init__(self, *s):
		Exception.__init__(self, *s)
		self.index = ''
		self.comment = ''

	def __repr__(self):
		return '<%s.RemoteException: %s>' % (__name__, repr(self.args))

	def raise_me(self):
		raise self


class TooBusy(object):
	def __init__(self, delay):
		self.delay = delay



class PastPerformance(dictops.dict_of_averages):
	"""This class keeps track of which machines are more and less successful.
	It is normally used as a key, to sort machines into order.
	"""

	def __init__(self):
		dictops.dict_of_averages.__init__(self)
	
	def add_many(self, kvpairs):
		for (k, v) in kvpairs:
			self.add(k, v)
	
	def __call__(self, x):
		s = 0.5
		n = 1
		for t in x:
			try:
				sm, wts = self.get_both(str(t))
			except KeyError:
				sm, wts = 0.5, 1.0
			n += wts
			s += sm
		return -s/n


class CannotCreateConnection(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)

class Connection(object):
	"""This class represents a connection from the master process down to one of the slaves.
	It also keeps track of how often the slave reports that it is too busy to work.
	"""

	BUSYFAC1 = 0.85
	BUSYFAC2 = 1-BUSYFAC1
	ConnectError = ()
	SendError = (IOError, ValueError)
	GetError = (EOFError,)

	def __init__(self, arglist):
		"""
		@param arglist: an argument list to execute to start a subprocess.
		@type arglist: a sequence of anything that can be converted to strings.
		@note: This is where the arglist is finally converted to a list of strings.
		@except OSError: when connection cannot be set up.
		"""
		self.arglist = [str(q) for q in arglist ]
		self.lock = threading.Lock()
		self.uness = 0.0	#: How useful is this thread?
	
	def send(self, todo):
		"""@except IOError: Trouble sending."""
		raise RuntimeError, "Virtual Method"

	def get(self):
		"""@return: (answer, standard_output, standard_error) or None.
		@except EOFError: No data available from slave.
		"""
		raise RuntimeError, "Virtual Method"

	def close(self):
		"""Closes the channel to the slave."""
		raise RuntimeError, "Virtual Method"

	def wait(self):
		"""Waits for the slave to terminate and closes the channel from the slave.
		@return: any final output.
		@rtype: list(str)
		"""
		raise RuntimeError, "Virtual Method"

	def argstring(self):
		return ' '.join(self.arglist)

	
	def usefulness(self):
		with self.lock:
			assert 0 <= self.uness <= 1.0
			return self.uness

	def I_am_working(self, now):
		with self.lock:
			self.uness = self.uness*self.BUSYFAC1 + self.BUSYFAC2*now

	def mystate(self, state):
		with self.lock:
			if state == "running":
				self.uness = 0.5
			else:
				self.uness = 0.0

	def performance(self):
		u = self.usefulness()
		for arg in self.arglist:
			yield (arg, u)


class Connection_subprocess(Connection):
	"""This is a L{Connection} via stdin/stdout to a subprocess."""
	GetError = (EOFError, CP.UnpicklingError, ValueError)
	ConnectError = (OSError,)

	def __init__(self, arglist):
		Connection.__init__(self, arglist)
		try:
			self.p = subprocess.Popen(self.arglist, stdin=subprocess.PIPE,
						stdout=subprocess.PIPE, stderr=sys.stderr,
						close_fds=True
						)
		except self.ConnectError, ex:
			raise CannotCreateConnection(str(ex), *(ex.args + ("subprocess.Popen",) + tuple(self.arglist)))

	def send(self, todo):
		CP.dump(todo, self.p.stdin)
		self.p.stdin.flush()
		# sys.stdout.write('send - completed.\n')


	def get(self):
		while True:
			try:
				rv = CP.load(self.p.stdout)
				return rv
			except CP.UnpicklingError, y:
				die.warn("spread_jobs: Junk response: %s" % repr(y))
				die.info("spread_jobs: Junk remainder: %s" % self.p.stdout.readline())
				die.info("spread_jobs: Junk arglist: %s" % self.argstring())
				raise
		return None


	def close1(self):
		# die.info("Close stdin of subprocess")
		self.p.stdin.close()

	def close2(self):
		# die.info("Close stdout from subprocess")
		tmp = self.p.stdout.readlines()
		self.p.stdout.close()
		# die.info("Wait for subprocess")
		self.p.wait()
		self.p = None
		return tmp

	# def __del__(self):
		# if self.p is not None:
			# die.warn("Connection_subprocess: close2 never called on %s" % str(arglist))
		# else:
			# die.info("Connection_subprocess: close2 OK")

def delay_sanitize(x):
	return max(0.01, min(1000.0, float(x)))



class _ThreadJob(threading.Thread):

	def __init__(self, iqueue, oqueue, p, stdin, solock, wss):
		"""@param stdin: something to send at the start of the subprocess
			to get it going.   This is before the main processing starts.
		@type stdin: any iterable that yields something that can be
			given to L{cPickle.dumps}.
		@param p: The process to run.   It's already been started,
			but no input/output has occurred.
		@type p: L{Connection}
		@param solock: a lock to serialize the standard output
		@type solock: threading.Lock
		"""
		threading.Thread.__init__(self, name='spread_jobs%s' % id(self))
		self.iqueue = iqueue
		self.oqueue = oqueue
		self.wss = wss
		assert isinstance(p, Connection)
		self.p = p
		self.solock = solock
		try:
			for x in stdin:
				self.p.send(x)
		except self.p.SendError, x:
			die.info("I/O error in thread start-up: %s" % str(x))
			self.p.close1()


	def want_shutdown(self):
		# If it weren't for the fact that we use a maillist, and we start
		# with it filled, this could lead to premature termination of some
		# workers.
		#
		# Note that it is a mistake to shut down threads that aren't TooBusy.
		# If you're in a situation where some machines are heavily loaded and
		# never do any work, you will suffer severely if you accidentally shut
		# down the last thread that is actually doing any work.
		na, nlive = self.wss.num_active()
		return (na > 3+1.3*(len(self.iqueue)+1) and
			nlive*self.p.usefulness() < na
			)


	def compute_delay(self, qdelay, delta_t):
		"""The reason we have the dependence on nw and nq is that we want to
		shorten delays as the queue empties.   Basically, we don't want any
		processes sleeping when the queue is empty.   That would just waste
		time to no purpose.
	
		The reason we have the dependence on delta_t is that we want to limit
		the number of CPU cycles that are wasted in polling other machines to
		see if they are too busy.
		"""
		nw = self.wss.num_active()[0]
		nq = len(self.iqueue)
		delay = delay_sanitize(qdelay)
		fac1 = math.exp(1.0-self.p.usefulness())	# Useless threads sleep longer.
		fac2 = max(0.1, float(nq+1)/float(nq+nw+1))	# When there are too many workers, sleep short.
		delay *= min(fac1, fac2)
		return math.sqrt(delta_t*delay) + delay

	
	def run(self):
		self.p.mystate("running")
		while True:
			# die.info("Waiting on iqueue")
			try:
				i, todo = self.iqueue.get()
			except MB.EOF:
				# die.info("Got EOF on iqueue")
				self.p.mystate("iqueue EOF")
				break
			t0 = time.time()
			try:
				self.p.send(todo)
			except self.p.SendError, x:
				die.warn("IO Error on send task %d to worker: %s" % (i, str(x)))
				self.iqueue.put((i, todo))
				self.p.mystate("SendError")
				break
			try:
				q, so, se = self.p.get()
			except self.p.GetError, x:
				die.warn("Exception %s when trying to read worker %s" % (x, self.p.argstring()))
				self.iqueue.put((i, todo))
				self.p.mystate("BadRead")
				break
			t2 = time.time()
			if isinstance(q, TooBusy):
				self.iqueue.put((i, todo))
				if self.want_shutdown():
					die.info("TooBusy: giving up on %s" % str(so))
					self.p.mystate("giving up")
					break
				else:
					tsleep = self.compute_delay(q.delay, t2-t0)
					die.info("TooBusy: sleeping %.3f for %s" % (tsleep, str(so)))
					self.p.I_am_working(0)
					time.sleep(tsleep)
				continue
			self.p.I_am_working(1)
			# die.info("Waiting on oqueue put")
			self.oqueue.put((i, t0, t2, q))
			with self.solock:
				if so:
					sys.stdout.writelines('#slot so%d ------\n' % i)
					sys.stdout.writelines(so)
					sys.stdout.flush()
				if se:
					sys.stderr.writelines('#slot se%d ------\n' % i)
					sys.stderr.writelines(se)
					sys.stderr.flush()
			if isinstance(q, RemoteException):
				die.info("Remote Exception info: %s" % str(q.args))
				die.warn("Exception from remote job (index=%d): %s" % (i, str(q)))
				q.index = "index=%d" % i
				q.comment = "so=%s # se=%s" % (gpkmisc.truncate(';'.join(so), 40),
									gpkmisc.truncate(';'.join(se), 40)
									)
				# Eat all remaining jobs
				while True:
					try:
						j, todo = self.iqueue.get()
					except MB.EOF:
						self.p.mystate("RemoteException")
						break
					self.oqueue.put( (j, t0, t2, notComputed) )
		# die.info("Thread %s closing via %s" % (self, self.p))
		self.p.close1()
		# die.info("Thread %s closed" % self)

	def join(self, timeout=None):
		tmp = self.p.close2()
		threading.Thread.join(self, timeout=timeout)
		self.wss = None	# This breaks a loop of references.
		return tmp

	# def __del__(self):
		# if self.wss is not None:
			# die.warn("_ThreadJob not joined")
		# else:
			# die.info("__del__ on _ThreadJob")


_past_performance = PastPerformance()

def main(todo, list_of_args, connection_factory=Connection_subprocess,
		stdin=None, verbose=False, timing_callback=None, tail_callback=None,
		past_performance=_past_performance):
	"""Pass a bunch of work to other processes.
	@param stdin: a list of stuff to send to the other processes before the computation is
		properly commenced.
	@type stdin: list(whatever)
	@param todo: a sequence of tasks to do
	@type todo: sequence(whatever)
	@param list_of_args:
	@type list_of_args:  list(list(str))
	@param past_performance: a L{PastPerformance} object if you want the system to remember which
		machines were more/less successful last time and to start jobs on the more successful
		machines first.    L{None} if you don't want any memory.  The default is to have memory.
	@type past_performance: None or L{PastPerformance}.
	@rtype: C{tuple(list(whatever), list(list(str)))}
	@return: A 2-tuple.   The first item is
		a list of the results produced by the other processes.
		Items in the returned list correspond to items in the todo list.
		These are the stuff that comes out, pickled, on the standard
		output after each chunk of data is fed into the standard input.
		The second item is a list of the remaining outputs, as read
		by file.readlines(); these are one per process.
	"""
	# sys.stderr.write('main starting\n')
	if stdin is None:
		stdin = []
	solock = threading.Lock()
	iqueue = MB.maillist(enumerate(todo))
	ntodo = len(iqueue)
	oqueue = MB.mailbox()
	ths = workers_c(connection_factory, list_of_args, iqueue, oqueue, stdin, solock,
				tail_callback=tail_callback, verbose=verbose,
				past_performance=past_performance
				)
	if verbose:
		die.info("%d jobs started" % len(ths))
	if not ths:
		raise RuntimeError, "No subprocesses started."

	oi = 0
	rv = [notComputed] * ntodo
	while oi < ntodo:
		try:
			i, ts, te, ans = oqueue.get()
		except MB.EOF:
			raise RuntimeError, "whoops"
		if timing_callback:
			timing_callback(ts, te)
		assert rv[i] is notComputed
		rv[i] = ans
		oi += 1
	# die.info("Closing iqueue and oqueue")
	iqueue.putclose()
	oqueue.putclose()
	if verbose:
		die.info("Joining %d jobs" % len(ths))
	ths.join()
	if past_performance is not None:
		ths.pass_performance(past_performance)
	return rv



class workers_c(object):
	"""This creates a group of worker threads that take tasks from the iqueue and put the
	answers on the oqueue.
	"""
	def __init__(self, connection_factory, list_of_args, iqueue, oqueue, stdin, solock,
			verbose=False, tail_callback=None, past_performance=None):

		self.tail_callback = tail_callback
		self.args = list_of_args
		self.ths = []
		self.verbose = verbose

		for args in sorted(list_of_args, key=past_performance):
			# There seems to be an issue with forking simultaneously
			# from many threads.   Since the file descriptors are
			# shared, various things get closed that should be left
			# open and vice versa.    See http://psf.upfronthosting.co.za/roundup/tracker/issue2320
			# and http://bugs.python.org/issue7213 .
			# So, we fork in the main thread and pass the process to the new thread.
			if self.verbose:
				die.info("Args= %s" % str(args))
			try:
				p = connection_factory(args)
			except CannotCreateConnection, x:
				die.warn("Cannot create connection: %s on %s" % (x, args))
				continue
			t = _ThreadJob(iqueue, oqueue, p, stdin, solock, self)
			self.ths.append(t)
			t.start()

	def join(self):
		nj = 0
		for t in self.ths:
			oo = t.join()
			nj += 1
			if self.tail_callback:
				self.tail_callback(t.arglist, oo)
		if self.verbose:
			die.info("Joined %d jobs" % nj)

	def pass_performance(self, x):
		x.clear()
		for t in self.ths:
			x.add_many(t.p.performance())

	def __len__(self):
		return len(self.ths)
		# This doesn't count any workers that have terminated!
	

	def num_active(self):
		"""@return: total usefulness of all workers and the number of live workers
		@rtype: (float, int)
		"""
		EPS = 1e-6
		na = 0.0
		nlive = 0
		# print 'act:', ','.join(['%.3f' % q.p.usefulness() for q in self.ths])
		for t in self.ths:
			tmp = t.p.usefulness()
			if tmp > EPS:
				# We don't count threads that have been shut down, because
				# they have tmp==0 exactly.
				na += tmp
				nlive += 1
		return (na, nlive)



def test_worker(x):
	if x > 0 and random.random()<0.3:
		sys.exit(random.randrange(2))
	sys.stderr.write('test_worker starting\n')
	while True:
		sys.stderr.write('test_worker loop\n')
		try:
			txt = CP.load(sys.stdin)
		except EOFError:
			sys.stderr.write('test_worker got EOF\n')
			break
		if random.random() < 0.1:
			sys.stderr.write("Sending TooBusy")
			CP.dump((TooBusy(0.1), None, None), sys.stdout, CP.HIGHEST_PROTOCOL)
			sys.stdout.flush()
			continue
		if random.random() < 0.5:
			time.sleep(random.expovariate(30.0))
		sys.stderr.write('test worker control=%s\n' % txt)
		if txt is None:
			sys.stderr.write('test_worker got stop\n')
			break
		sys.stderr.write('test_worker dump %s\n' % txt)
		CP.dump((txt, ['stdout:%s\n' % txt], ['stderr\n']), sys.stdout, CP.HIGHEST_PROTOCOL)
		sys.stdout.flush()
	sys.stderr.write('test_worker finished\n')
	sys.stdout.close()


def test_(script):
	for np in range(1, 5):
		print 'NP=%d' % np
		for i in range(1, 6):
			print 'ntasks=%d' % (i*5)
			x = ['a', 'b', 'c', 'd', 'e'] * i
			arglist = [ ['python', script, 'worker', str(j)] for j in range(np) ] 
			y = list(main(x, arglist, verbose=True))
			assert x == y



class unpickled_pseudofile(StringIO.StringIO):
	"""For testing.
	"""

	def __init__(self):
		StringIO.StringIO.__init__(self)

	def close(self):
		self.seek(0, 0)
		while True:
			try:
				d, so, se = CP.load(self)
			except EOFError:
				break
			sys.stdout.write('STDOUT:\n')
			sys.stdout.writelines(so)
			sys.stdout.write('STDERR:\n')
			sys.stdout.writelines(se)
			sys.stdout.write('d=%s\n' % str(d))
			sys.stdout.flush()


def one_shot_test(input):
	stdin = StringIO.StringIO()
	CP.dump(input, stdin)
	stdin.flush()
	stdin.seek(0, 0)
	stdout = unpickled_pseudofile()
	return (stdin, stdout)



def replace(list_of_lists, *fr):
	# assert isinstance(list_of_lists, list)
	frc = []
	while fr:
		frc.append( (re.compile(fr[0]), fr[1]) )
		fr = fr[2:]
	o = []
	for l in list_of_lists:
		assert isinstance(l, (tuple, list)), "List of lists contains %s within %s" % (repr(l), list_of_lists)
		tmp = []
		for t in l:
			for (find, repl) in frc:
				assert isinstance(t, str), "whoops! t=%s" % str(t)
				t = find.sub(repl, t)
			tmp.append(t)
		o.append(tmp)
	return o


def Replace(list_of_lists, pat, length, replacement):
	assert isinstance(replacement, list)
	assert length > 0
	cpat = re.compile(pat)
	o = []
	for l in list_of_lists:
		assert isinstance(l, (tuple, list)), "List of lists contains %s within %s" % (repr(l), list_of_lists)
		tmp = list(l)
		while tmp:
			found = None
			for (i, t) in enumerate(tmp):
				if cpat.match(t):
					found = i
					break
			if found is not None:
				tmp[i:i+length] = list(replacement)
			else:
				break
		o.append(tmp)
	return o


def append(list_of_lists, *a):
	o = []
	for l in list_of_lists:
		tmp = tuple(l) + a
		o.append(tmp)
	return o



if __name__ == '__main__':
	if len(sys.argv)==3 and sys.argv[1] == 'worker':
		test_worker(int(sys.argv[2]))
	else:
		test_(sys.argv[0])










speechresearch/gmisclib/mcmc_m4p.py


"""This is a helper module to make use of mcmc.py and mcmc_big.py.
It allows you to conveniently run a Monte-Carlo simulation of any
kind until it converges (L{stepper.run_to_bottom}) or until it
has explored a large chunk of parameter space (L{stepper.run_to_ergodic}).

It also helps you with logging the process.

When run in parallel, each processor does its thing more-or-less
independently.   However, every few steps, they exchange notes on
their current progress.   If one finds an improved vertex, it will be
passed on to other processors via MPI.

Tested with mpi4py version 1.1.0, http://mpi4py.scipy.org
"""

import sys
from mpi4py import MPI	# This uses mpi4py
import random
import numpy
from gmisclib import die
from gmisclib import mcmc
from gmisclib import mcmc_helper as MCH
Debug = 0
from gmisclib.mcmc_helper import TooManyLoops, warnevery, logger_template, test
from gmisclib.mcmc_helper import step_acceptor, make_stepper_from_lov

mpi = MPI.COMM_WORLD




class stepper(MCH.stepper):
	def __init__(self, x, maxloops=-1, logger=None):
		die.info('# mpi stepper rank=%d size=%d' % (rank(), size()))
		assert maxloops == -1
		self.maxloops = -1
		MCH.stepper.__init__(self, x, maxloops, logger)


	def reset_loops(self, maxloops=-1):
		assert maxloops == -1
		self.maxloops = -1


	def communicate_hook(self, id):
		self.note('chook iter=%d' % self.iter, 4)
		if size() > 1:
			self.note('chook active iter=%d' % self.iter, 3)
			c = self.x.current()
			v = c.vec()
			lp = c.logp()

			r = rank()
			s = size()
			self.note('sendrecv from %d to %d' % (r, (r+1)%s), 5)
			nv, nlp, nid = mpi.sendrecv(sendobj=(v, lp, id),
								dest=(r+1)%s, sendtag=self.MPIID,
								source=(r+s-1)%s,
								recvtag=self.MPIID
								)

			self.note('communicate succeeded from %s' % nid, 1)
			delta = nlp - lp
			if self.x.acceptable(delta):
				q = self.x._set_current(c.new(nv-v, logp=nlp))
				self.note('communicate accepted: %s' % q, 1)
			else:
				self.note('communicate not accepted %g vs %g' % (nlp, lp), 1)
				self.x._set_current(self.x.current())
			sys.stdout.flush()


	MPIID = 1241

	# def _not_enough_changes(self, n, ncw):
		# mytmp = n < ncw
		# self.note('_nyc pre')
		# ntrue = mpi.allreduce(int(mytmp), MPI.SUM)
		# self.note('_nyc post')
		# return ntrue*3 >= size()


	def _nc_get_hook(self, nc):
		self.note('_nye pre', 5)
		ncsum = mpi.allreduce(float(nc), MPI.SUM)
		self.note('_nye post', 5)
		return ncsum/float(size())


	def _not_at_bottom(self, xchanged, nchg, es, dotchanged, ndot):
		mytmp = (numpy.sometrue(numpy.less(xchanged,nchg))
					or es<1.0 or dotchanged<ndot
					or self.x.acceptable.T()>1.5
				)
		self.note('_nab pre', 5)
		ntrue = mpi.allreduce(int(mytmp), MPI.SUM)
		self.note('_nab post', 5)
		return ntrue*4 >= size()


	def join(self, id):
		self.note('pre join %s' % id, 5)
		rootid = mpi.bcast(id)
		assert rootid == id
		self.note('post join %s' % id, 5)


	def note(self, s, lvl):
		if Debug >= lvl:
			sys.stderr.writelines('# %s, rank=%d\n' % (s, rank()))
			sys.stderr.flush()


def precompute_logp(lop):
	"""Does a parallel evaluation of logp for all items in lop.
	"""
	nper = len(lop)//size()
	r = rank()
	mychunk = lop[r*nper:(r+1)*nper]
	for p in mychunk:
		q = p.logp()
		print 'logp=', q, 'for rank', r
	for r in range(size()):
		nc = mpi.bcast(mychunk, r)
		lop[r*nper:(r+1)*nper] = nc
	mpi.barrier()


def is_root():
	return mpi.Get_rank() == 0

def size():
	return mpi.Get_size()

def rank():
	return mpi.Get_rank()


def test_():
	def test_logp(x, c):
		# print '#', x[0], x[1]
		return -(x[0]-x[1]**2)**2 + 0.001*x[1]**2
	x = mcmc.bootstepper(test_logp, numpy.array([0.0,2.0]),
				numpy.array([[1.0,0],[0,2.0]]))
	print 'TEST: rank=', rank()
	thr = stepper(x)
	# nsteps = thr.run_to_bottom(x)
	# print '#nsteps', nsteps
	# assert nsteps < 100
	for i in range(2):
		print 'RTC'
		thr.run_to_change(2)
		print 'RTE'
		thr.run_to_ergodic(1.0)
		print 'DONE'
	thr.close()



if __name__ == '__main__':
	test_()










speechresearch/gmisclib/g_datetime.py


import datetime

def ISO2datetime(s):
	dp, tp = s.split('T')
	y, mo, d = dp.split('-')
	h, mi, s = tp.split(':')
	fs = float(s)
	return datetime.datetime(int(y), int(mo), int(d), int(h), int(mi), int(fs),
				int(1000000*(fs-int(fs)))
				)



def timedelta2float(tdel):
	return 86400.0*tdel.days + tdel.seconds + 1e-6*tdel.microseconds











speechresearch/gmisclib/g_localfit.py


"""Fit a linear transform to a bunch of tt
input/output vectors.

@note: If you compute Pearson's R^2 via 1-localfit()/err_before_fit(), you get the "unadjusted" R^2 value.
	There is also an "adjusted" R^2 value, which is
	Ra^2 = 1-(1-R^2)*(n-1)/(n-p-1) where n is the number of data and p is the number of adjustable
	parameters of the linear regression.
@note: When you are computing Pearson's r^2 by way of localfit()/err_before_fit() the two function calls
	I{MUST} have the same data and flags.  Specifically, C{constant} must be equal in both calls.
"""


import numpy
import warnings
from gmisclib import gpk_lsq
from gmisclib import gpk_rlsq

_Float = numpy.dtype('float')

def err_before_fit(data, minsv=None, minsvr=None, constant=True):
	"""How much variation did the data have before the fit?
	This is used to compare with the error after the fit, to
	allow a F-test or ANOVA.    Strictly speaking, we compute
	the mean-squared error about a constant.
	@return: Returns the per-coordinate sum-squared-error
		of the output coordinates.
	@rtype: C{numpy.ndarray}
	@param data: See L{pack}.
	@type data: See L{pack}.
	"""

	tmp = []
	for (ioc) in data:
		if len(ioc) == 2:
			ic, oc = ioc
			tmp.append( (numpy.zeros((0,), _Float), oc) )
		elif len(ioc) == 3:
			ic, oc, w = ioc
			w = float(w)
			assert w >= 0.0
			tmp.append( (numpy.zeros((0,), _Float), oc, w) )
	A, B, errs, sv, rank = localfit(tmp, minsv=minsv, minsvr=minsvr, constant=constant)
	return errs



def pack(data, constant=True):
	"""Prepare the data array and (optionally) weight the data.
	@param data: [(input_coordinates, output_coordinates), ...]
		or [(input_coordinates, output_coordinates, weight), ...].
		A list of (in,out) tuples corresponding to the
		independent and dependent parameters of the linear transform.
		Both C{in} and C{out} are one-dimensional
		numpy vectors.   They don't need to have
		the same length, though (obviously) all instances of "in"
		need to have the same length and all instances of "out"
		also need to match one another.
		If C{weight} is given, it must be a scalar.
	@type data: [(L{numpy.ndarray}, L{numpy.ndarray}), ...] or
		[(L{numpy.ndarray}, L{numpy.ndarray}, float), ...]
	"""
	nd = len(data)
	if not ( nd > 0):
		raise ValueError, "No data: cannot deduce dimensionality."
	ic, oc = data[0][:2]	# We ignore the weight, if any.
	m = len(oc)	#: The number of output coordinates (data).
	if not (m > 0):
		raise ValueError, "Output coordinates have zero dimension."
	n = len(ic)	#: The number of input coordinates (parameters).
	use_c = bool(constant) #: Should we add a constant term?
	if not (n+use_c > 0):
		warnings.warn("g_localfit: This is a zero-parameter model.")
	i = numpy.zeros((nd, n+use_c), _Float)
	o = numpy.zeros((nd, m), _Float)
	try:
		if use_c and len(data[0])==2:
			for (j, iow) in enumerate(data):
				ic, oc = iow
				o[j,:] = oc
				i[j,0] = 1.0
				i[j,1:] = ic
		elif use_c and len(data[0])==3:
			for (j, iow) in enumerate(data):
				ic, oc, w = iow
				i[j,0] = 1.0
				i[j,1:] = ic
				w = float(w)
				numpy.multiply(oc, w, o[j,1:])
		elif len(data[0])==2:
			for (j, iow) in enumerate(data):
				ic, oc = iow
				o[j,:] = oc
				i[j,:] = ic
		elif len(data[0])==3:
			for (j, iow) in enumerate(data):
				ic, oc, w = iow
				i[j,:] = ic
				w = float(w)
				numpy.multiply(oc, w, o[j,:])
	except ValueError, x:
		if len(iow) != len(data[0]):
			raise ValueError, "Data must either be uniformly weighted or not: see data[%d]" % j
		if len(oc) != o.shape[1]:
			raise ValueError, "Output data length must match: got %d on data[%d], expecting %d" % (len(oc), j, o.shape[1])
		if len(ic) != i.shape[1]-use_c:
			raise ValueError, "Input data length must match: got %d on data[%d], expecting %d" % (len(oc), j, i.shape[1]-use_c)
	except TypeError, x:
		if 'float' in str(x):
			raise TypeError, "Weight must be convertible to float in data[%d]: %s" % (j, x)
	return (i, o, m, n)




# This is used to compute the matrix of derivitives,
# which is then used to compute the step in mcmcSQ.py
def localfit(data, minsv=None, minsvr=None, constant=True):
	"""Does a linear fit to data via a singular value decomposition
	algorithm.
	It returns the matrix A and vector B such that
	C{A*input_coordinates+B} is the best fit to C{output_coordinates}.
	@param minsv: sets the minimum useable singular value;
	@type minsv: float or None
	@param minsvr: sets the minimum useable s.v. in terms of the largest s.v.
	@type minsvr: float or None
	@param constant: Do you want a constant built into the linear equations?
	@type constant: Boolean
	@rtype: (A, B, errs, sv, rank) where
		- A is a 2-D C{numpy.ndarray} matrix.
		- B is a 1-D C{numpy.ndarray} vector (if constant, else C{None}).
		- errs is a C{numpy.ndarray} vector, one value for each output coordinate.
			The length is the same as the C{out} vector (see L{pack}).
		- sv is a C{numpy.ndarray} vector.
			The length is the same as the C{in} vector (see L{pack}).
	@return: (A, B, errs, sv, rank) where
		- A is the matrix of coefficients
		- B is a vector of constants. (Or L{None})  One constant per component of the
			C{out} vector in L{pack}.
		- errs Each component gives the sum of squared residuals for the corresponding
			component of the C{out} vector.
		- sv are the singular values, sorted into decreasing order.
	@param data: list of tuples.   See L{pack}.
	@type data: See L{pack}.
	"""

	ii, oo, m, n = pack(data, constant=constant)
	del data	# Reclaim memory
	soln = gpk_lsq.linear_least_squares(ii, oo, minsv=minsv, minsvr=minsvr, copy=False)
	assert soln.q == m
	del ii # Free unneeded memory.
	del oo # Free unneeded memory.
	errs = numpy.sum( numpy.square(soln.residual()), axis=0 )
	sv = soln.sv()
	x = soln.x(copy=False)
	rank = soln.rank()
	assert sv.shape[0]>=rank and sv.shape[0]<=n+1, "sv.shape=%s rank=%d m=%d n=%d" % (str(sv.shape), rank, m, n)
	assert rank <= 1+n
	assert len(errs) == m
	assert x.ndim == 2
	if constant:
		return ( x[1:,:].transpose(), x[0,:],
			errs, numpy.sort(sv)[::-1], rank
			)
	return ( x.transpose(), None,
			errs, numpy.sort(sv)[::-1], rank
			)



def reg_localfit(data, regstr=0.0, regtgt=None, rscale=None, constant=True):
	"""Does a linear fit to data via a singular value decomposition
	algorithm.
	It returns the matrix A and vector B such that
	C{A*input_coordinates+B} is the best fit to C{output_coordinates}.
	@param constant: Do you want a constant built into the linear equations?
	@type constant: Boolean
	@return: (A, B, errs, sv, rank) where
		- A is a 2-D C{numpy.ndarray} matrix.
		- B is a 1-D C{numpy.ndarray} vector (if constant, else C{None}).
		- errs is a C{numpy.ndarray} vector, one value for each output coordinate.
			It gives the sum of squared residuals.
		- sv are the singular values, sorted into decreasing order.
	@param data: list of tuples.   See L{pack}.
	@type data: See L{pack}.
	"""

	ii, oo, m, n = pack(data, constant=constant)
	del data	# Reclaim memory
	soln = gpk_lsq.reg_linear_least_squares(ii, oo, regstr=regstr, regtgt=regtgt, rscale=rscale, copy=False)
	del ii # Free unneeded memory.
	del oo # Free unneeded memory.
	errs = numpy.sum( numpy.square(soln.residual()), axis=0 )
	sv = soln.sv_unreg()
	x = soln.x(copy=False)
	rank = soln.eff_rank()
	# print 'm=', m, 'errs=', errs.shape, errs
	assert len(errs) == m
	assert x.ndim == 2
	if constant:
		return ( x[1:,:].transpose(), x[0,:],
			errs, numpy.sort(sv)[::-1], rank
			)
	return ( x.transpose(), None,
			errs, numpy.sort(sv)[::-1], rank
			)

# This is used to compute the matrix of derivitives,
# which is then used to compute the step in mcmcSQ.py
def robust_localfit(data, minsv=None, minsvr=None, constant=True):
	"""Data is [ (input_coordinates, output_coordinates), ... ]
	Minsv sets the minimum useable singular value;
	minsvr sets the minimum useable s.v. in terms of the largest s.v..
	It returns the matrix A and vector B such that the best fit
	is A*input_coordinates+B in a tuple
	(A, B, errs, rank).
	errs is a vector, one value for each output coordinate.
	Rank is the minimum rank of the various fits.

	Warning! Not tested.
	"""

	ii, oo, m, n = pack(data, constant=constant)
	del data # Reclaim memory
	errs = []
	rank = None
	const = numpy.zeros((m,), _Float)
	coef = numpy.zeros((n,m), _Float)
	for j in range(m):
		assert oo.shape[1] == m
		soln = gpk_rlsq.robust_linear_fit(ii, oo[:,j], 1, minsv=minsv, minsvr=minsvr, copy=False)
		errs.append( numpy.sum( numpy.square(soln.residual()) ) )
		if rank is None or rank > soln.rank():
			rank = soln.rank()
		const[j] = soln.x()[0]
		coef[:,j] = soln.x()[1:]
	del ii # Free unneeded memory.
	del oo # Free unneeded memory.
	assert rank <= 1+n
	assert len(errs) == m
	return ( coef.transpose(), const, errs, rank)



def fit_giving_sigmas(data, minsv=None, minsvr=None, constant=True):
	"""Does a linear fit to data via a singular value decomposition
	algorithm.
	It returns the matrix A and vector B such that
	C{A*input_coordinates+B} is the best fit to C{output_coordinates}.
	@param minsv: sets the minimum useable singular value;
	@param minsvr: sets the minimum useable s.v. in terms of the largest s.v.
	@type minsv: float or None
	@type minsvr: float or None
	@param constant: Do you want a constant built into the linear equations?
	@type constant: Boolean
	@return: (A, B, sigmaA, sigmaB) where
		- A is a 2-D C{numpy.ndarray} matrix.
		- B is a 1-D C{numpy.ndarray} vector (if constant, else C{None}).
			)
	@param data: [(input_coordinates, output_coordinates), ...].
		A list of (in,out) tuples corresponding to the
		independent and dependent parameters of the linear transform.
		Both C{in} and C{out} are one-dimensional
		L{numpy vectors<numpy.ndarray>}.   They don't need to have
		the same length, though (obviously) all instances of "in"
		need to have the same length and all instances of "out"
		also need to match one another.
	@type data: [(L{numpy.ndarray}, L{numpy.ndarray}), ...]
	"""

	ii, oo, m, n = pack(data, constant=constant)
	del data	# Reclaim memory
	soln = gpk_lsq.linear_least_squares(ii, oo, minsv=minsv, minsvr=minsvr)
	del ii # Free unneeded memory.
	del oo # Free unneeded memory.
	x = soln.x()
	sigmas = numpy.sqrt(soln.x_variances())
	assert sigmas.shape == x.shape
	assert x.ndim == 2
	if constant:
		return ( x[1:,:].transpose(), x[0,:],
			 sigmas[1:,:].transpose(), sigmas[0,:]
			)
	return ( x.transpose(), None,
			sigmas.transpose(), None
			)


def leaktest():
	import RandomArray
	while 1:
		d = []
		for i in range(100):
			d.append( (RandomArray.standard_normal((30,)),
					RandomArray.standard_normal((1000,))))
		localfit(d)

def test0():
	d = [( numpy.zeros((0,)), numpy.array((1,)) ),
		( numpy.zeros((0,)), numpy.array((2,)) ),
		( numpy.zeros((0,)), numpy.array((3,)) )
		]
	coef, const, errs, sv, rank = localfit(d, constant=False)
	assert const is None
	assert coef.shape == (1,0)
	assert len(errs) == 1
	assert abs(errs[0]-14) < 1e-4
	assert rank==0
	assert abs(err_before_fit(d, constant=False)-errs[0]) < 1e-4


def test_localfit11(r):
	d = [	(numpy.array((0,)), numpy.array((-1,))),
		(numpy.array((1,)), numpy.array((0,))),
		(numpy.array((2,)), numpy.array((1+1e-7,))),
		(numpy.array((3,)), numpy.array((2,))),
		]
	if r:
		# INCOMPATIBILITY HERE!
		coef, const, errs, sv, rank = r_localfit(d)
	else:
		coef, const, errs, sv, rank = localfit(d)
	assert const.shape == (1,)
	assert abs(const[0]-(-1)) < 1e-6
	assert coef.shape == (1,1)
	assert abs(coef[0,0]-1) < 1e-6
	assert len(errs)==1
	assert errs[0] < 1e-6
	assert len(sv) == 2
	assert rank == 2
	assert numpy.alltrue(err_before_fit(d) >= errs)


def test_localfit11e():
	d = [	(numpy.array((0.0,)), numpy.array((0.0,))),
		(numpy.array((1.0,)), numpy.array((1.0,))),
		(numpy.array((2.0,)), numpy.array((0.0,))),
		(numpy.array((3.0,)), numpy.array((-2.0,))),
		(numpy.array((4.0,)), numpy.array((0.0,))),
		(numpy.array((5.0,)), numpy.array((1.0,))),
		(numpy.array((6.0,)), numpy.array((0.0,))),
		]
	coef, const, errs, sv, rank = localfit(d)
	print 'coef=', coef
	print 'const=', const
	print 'errs=', errs
	assert const.shape == (1,)
	assert abs(const[0]-0) < 1e-6
	assert coef.shape == (1,1)
	assert abs(coef[0,0]-0) < 1e-6
	assert len(errs)==1
	assert abs(errs[0]-6) < 1e-6
	assert len(sv) == 2
	assert rank == 2
	assert numpy.absolute(err_before_fit(d)-errs).sum() < 1e-6


def test_localfit21():
	d = [ (numpy.array((0,0)), numpy.array((-1,))),
		(numpy.array((1,2)), numpy.array((0,))),
		(numpy.array((2,-1)), numpy.array((1,))) ]
	coef, const, errs, sv, rank = localfit(d)
	assert const.shape == (1,)
	assert abs(const[0]-(-1)) < 1e-6
	assert coef.shape == (1,2)
	assert numpy.absolute(coef-[[1,0]]).sum() < 1e-6
	assert len(errs)==1
	assert errs[0] < 1e-6
	assert len(sv) == 3
	assert rank == 3
	assert numpy.alltrue(err_before_fit(d) >= errs)

def test_localfit21u():
	d = [ (numpy.array((0,0)), numpy.array((-1,))),
		(numpy.array((2,-1)), numpy.array((1,))) ]
	coef, const, errs, sv, rank = localfit(d)
	assert const.shape == (1,)
	assert abs(const[0]-(-1)) < 1e-6
	assert abs(const[0] + 2*coef[0,0]-coef[0,1] - 1) < 1e-6
	assert coef.shape == (1,2)
	assert len(errs)==1
	assert errs[0] < 1e-6
	assert len(sv) == 2
	assert rank == 2
	assert numpy.alltrue(err_before_fit(d) >= errs)


def test_localfit22(r):
	d = [ (numpy.array((0,0)), numpy.array((-1,0))),
		(numpy.array((1,2)), numpy.array((0,1.0))),
		(numpy.array((-1,2)), numpy.array((-2,1.0))),
		(numpy.array((-1,1)), numpy.array((-2+1e-7,0.5+1e-7))),
		(numpy.array((2,-1)), numpy.array((1,-0.5))) ]

	if r:
		coef, const, errs, sv, rank = r_localfit(d)
	else:
		coef, const, errs, sv, rank = localfit(d)

	print const
	print coef
	print  errs
	print  sv
	print rank
	assert const.shape == (2,)
	assert numpy.absolute(const - [-1,0]).sum() < 1e-6
	assert coef.shape == (2,2)
	assert numpy.absolute(coef[0]-[1,0]).sum() < 1e-6
	assert numpy.absolute(coef[1]-[0,0.5]).sum() < 1e-6
	assert len(errs)==2
	assert errs.sum() < 1e-6
	assert len(sv) == 3
	assert rank == 3
	assert numpy.alltrue(err_before_fit(d) >= errs)


def test_fgs1():
	N = 2000
	DSIG = 10.0
	import random
	import math
	d = []
	for i in range(N):
		s = random.normalvariate(0.0, DSIG)
		d.append((numpy.array([-1.0]), numpy.array([1-s])))
		d.append((numpy.array([1.0]), numpy.array([1+s])))
	coef, const, scoef, sconst = fit_giving_sigmas(d)
	assert abs(coef[0][0]) < 3*DSIG/math.sqrt(N)
	assert abs(coef[0][0]) > 0.001*DSIG/math.sqrt(N)
	assert abs(const[0]-1.0) < DSIG/math.sqrt(N)
	assert sconst[0] < DSIG/math.sqrt(N)
	assert abs(coef[0][0]) < 4*DSIG/2.0/math.sqrt(N)
	assert scoef[0][0] < 1.3*DSIG/math.sqrt(N)
	assert scoef[0][0] > 0.7*DSIG/math.sqrt(N)
	print 'FGS1 OK'


def test_wt():
	N = 1000
	DSIG = 1.0
	import random
	d = []
	for i in range(N):
		s = random.normalvariate(0.0, DSIG)
		x = random.normalvariate(0.0, DSIG)
		w = random.expovariate(1.0)
		d.append((numpy.array([-x]), numpy.array([1-s]), w))
		d.append((numpy.array([x]), numpy.array([1+s]), w))
		d.append((numpy.array([x]), numpy.array([1-s]), w))
		d.append((numpy.array([-x]), numpy.array([1+s]), w))
	var1 = err_before_fit(d)
	A, B, errs, sv, rank = localfit(d)
	assert numpy.absolute((var1-errs)).sum() < 0.1


if __name__ == '__main__':
	test0()
	test_wt()
	test_localfit11(False)
	test_localfit11e()
	test_localfit21()
	test_localfit21u()
	for r in [False]:	# Do Not test r_localfit()
		test_localfit11(r)
		test_localfit22(r)
	test_fgs1()










speechresearch/gmisclib/robust_multivariate.py



"""Does a robust estimate of covariance.
It doesn't converge, unfortunately, for
vectors of dimension higher than 1.
"""

import Num
import math
import sys
import die

def cov_wt(veclist, weights):
	nvec,vecdim = veclist.shape
	o = Num.zeros((vecdim,vecdim), Num.Float)
	for i in range(nvec):
		Num.add(o, Num.outerproduct(veclist[i], veclist[i])*weights[i], o)
	Num.divide(o, Num.sum(weights), o)
	return o


def integrate_guts(xlow, xhigh, fcn, c, n):
	sum = 0.0
	dx = (xhigh-xlow)/float(n)
	for i in range(n):
		x = xlow + (i+0.5)*dx
		sum += fcn(x, c)
	return sum*dx


def integrate(xlow, xhigh, fcn, c=None, nstart=5, tol=1e-4):
	"""A generally useful function, does the integral of
	fcn(x, c) from xlow to xhigh.
	"""
	passes = 0
	while passes < 10:
		i = integrate_guts(xlow, xhigh, fcn, c, nstart)
		tmp = integrate_guts(xlow, xhigh, fcn, c, nstart*3)
		if abs(tmp-i) < tol:
			return tmp + (tmp-i)/9.0
		nstart *= 3
		i = tmp
		passes += 1
	raise RuntimeError, "Integral doesn't converge"


def wtfunc(q, E):
	Qcut = 2.0
	return (Qcut/(Qcut + q))**E
	# return Num.minimum(1.0, q**(-E))


def wtdim(q, Edim):
	E,vecdim,qxtra = Edim
	q2 = q**2
	return math.exp(-q2/2.0)*wtfunc(q2,E) * q**qxtra


def covariance(veclist, emax=1.0):
	"""Veclist[i] is a vector.
	"""
	echg = 0.25
	E = echg * emax
	nvec, vecdim = veclist.shape
	e0 = integrate(0, 3.0+0.5*vecdim, wtdim, c=(0.0,vecdim, 0),
					nstart = vecdim*2)
	e0qq = integrate(0, 3.0+0.5*vecdim, wtdim, c=(0.0,vecdim, 2),
					nstart = vecdim*2)
	# Qtol = SMALL * NDIM * WIDTH_OF_CHISQ(ndim)_DISTRIBUTION
	qtol = 0.001*nvec*math.sqrt(vecdim)
	weights = Num.ones((len(veclist),), Num.Float)
	efac = 1.0
	qlast = None
	ipass = 0
	while ipass < 1000:
		c = cov_wt(veclist, weights) / efac
		assert c.shape == (vecdim, vecdim)
		print 'c.shape=', c.shape
		print 'c=', c
		eval, evec = Num.LA.eigh(c)
		print 'evals=', eval
		if not Num.alltrue(eval >= 0.0):
			weights = Num.sqrt(weights)
			die.warn('Negative eigenvalue: slowing down.')
			continue
		ichalf = evec/Num.sqrt(eval)
		# print 'ERR=', Num.dot(Num.transpose(ichalf), Num.dot(c, ichalf))
		# print 'ichalf=', ichalf
		vecxf2 = Num.dot(veclist, ichalf)**2
		print 'vecxf2=', vecxf2
		assert vecxf2.shape == (nvec, vecdim)
		weighttmp = wtfunc(vecxf2, E)
		print 'weighttmp=', weighttmp
		weights = Num.prod(weighttmp, axis=1)
		assert weights.shape == (nvec,)
		q = Num.sum(vecxf2, axis=1)
		assert q.shape == (nvec,)
		print 'q=', q
		assert Num.alltrue(q >= 0.0)
		print 'weight=', weights
		if qlast is not None:
			qchg = Num.sum(Num.absolute(q-qlast))
			echg = 1.0/math.sqrt(qchg/qtol + 1.0)
			print 'qchg=', qchg, 'echg=', echg, 'E=', E
			if qchg < qtol and abs(E-emax)<0.01:
				return (c, eval, evec, q)
		qlast = q
		e = integrate(0, 3.0+0.5*vecdim, wtdim, c=(E,vecdim,0),
					nstart = vecdim*2)
		eqq = integrate(0, 3.0+0.5*vecdim, wtdim, c=(E,vecdim,2),
					nstart = vecdim*2)
		efac = (eqq/e0qq)/(e/e0)
		print 'efac=', efac
		E = echg*emax + (1.0-echg)*E
		ipass += 1
		sys.stdout.flush()
	raise RuntimeError, "Covariance does not converge."


if __name__ == '__main__':
	Nvec = 2000
	ND = 10
	veclist = Num.RA.normal(0.0, 1.0, (Nvec,ND))
	covariance(veclist)










speechresearch/gmisclib/accent_spec.py


"""This module provides a way of safely specifing accent
positions in running text.

If you have a transcription "I did not eat the orange ball.",
you can attach a "+" symbol to the word "eat" like this:
"+eat".

You enter an accent specification, which consists of words with
a prefix (the prefix is anything that ends in a punctuation mark).
The program matches up the words in the accent specification
to the words in the transcription.
You can have many words in the accent specification, if necessary.
You can also disambiguate things by putting context words into
the accent spec (without a prefix).
All matching is done left-to-right.
"""

import re

__version__ = "$Revision: 1.4 $"

_goodprefix = re.compile("""^.*\W$""")
_goodsuffix = re.compile("""^\W.*$""")

class BadMatchError(RuntimeError):
	def __init__(self, x):
		RuntimeError.__init__(self, x)

def prefix(text_array, accent_spec, map_fcn=lambda x:x):
	"""This function takes an array of words and an accent spec.
	It matches the accent spec to the words,
	and outputs an array of tuples which tells you
	where the accents are, and what kind.
	The optional map_fcn can be used to map other kinds
	of objects into a array of strings.

	More specifically, an accent_spec is a whitespace-separated
	list of strings.   Each string is a word from the text_array,
	with an optional prefix.   The strings are matched in
	order to the words, and the output array is a list
	of (index_in_text_array, prefix_text) tuples.

	So, if you have text_array = ['my', 'cat', 'is', 'my', 'cat']
	and accent_spec="is +my", then align() will match
	"is" to text_array[2], and "+my" to text_array[3],
	and it will return [ (3, "+") ] .
	Note that "+is +my" does not imply that 'is' and 'my'
	are adjacent, and "+is +cat" simply returns [ (2, "+"), (4, "+") ].

	If the accent_spec were "+my", then it would match
	text_array[0], and return [ (0, "+") ].

	Prefixes can be multiple characters,
	but they cannot end in letters, digits, or underscore.
	"""


	asa = accent_spec.split()
	if len(asa) > len(text_array):
		raise BadMatchError, "Accent spec longer than text array: %d vs. %d" % (len(asa), len(text_array))
	as0 = asa.pop(0)
	out = []
	j = 0
	for t in map_fcn(text_array):
		# print "AS=", as0, "t=", t
		if as0 == t:	# A match for alignment purposes.
			# print "Align match"
			if len(asa) == 0:
				return out
			else:
				as0 = asa.pop(0)
		elif as0.endswith(t) and _goodprefix.match(as0[:-len(t)]):
				# A match with an accent.
			# print "Acc match:", as0[:-len(t)]
			out.append( (j, as0[:-len(t)]) )
			if len(asa) == 0:
				return out
			else:
				as0 = asa.pop(0)
		j += 1
	raise BadMatchError, "Accent_spec not consistent with text:  %d/%d." % (len(asa), len(text_array))




def suffix(text_array, accent_spec, map_fcn=lambda x:x):
	"""See prefix, but with the obvious changes."""

	asa = accent_spec.split()
	if len(asa) > len(text_array):
		raise BadMatchError, "Accent spec longer than text array: %d vs. %d" % (len(asa), len(text_array))
	as0 = asa.pop(0)
	out = []
	j = 0
	for t in map_fcn(text_array):
		# print "AS=", as0, "t=", t
		if as0 == t:	# A match for alignment purposes.
			# print "Align match"
			if len(asa) == 0:
				return out
			else:
				as0 = asa.pop(0)
		elif as0.startswith(t) and _goodsuffix.match(as0[len(t):]):
				# A match with an accent.
			# print "Acc match:", as0[:-len(t)]
			out.append( (j, as0[len(t):]) )
			if len(asa) == 0:
				return out
			else:
				as0 = asa.pop(0)
		j += 1
	raise BadMatchError, "Accent_spec not consistent with text:  %d/%d." % (len(asa), len(text_array))



def preshow(text_array, alignment, map_fcn=lambda x:x):
	"""Shows an alignment in a printable form.
	It puts the prefixes in the appropriate places.
	"""
	tm = [ map_fcn(t) for t in text_array ]
	for (idx, tag) in alignment:
		tm[idx] = tag + tm[idx]
	return tm



def sufshow(text_array, alignment, map_fcn=lambda x:x):
	"""Shows an alignment in a printable form.
	It puts the suffixes in the appropriate places.
	"""
	tm = [ map_fcn(t) for t in text_array ]
	for (idx, tag) in alignment:
		tm[idx] = tm[idx] + tag
	return tm




def test():
	ta = ['my', 'cat', 'is', 'my', 'cat']
	assert prefix(ta, "is +my") == [ (3, '+') ]
	assert prefix(ta, "+my") == [ (0, '+') ]
	assert suffix(ta, "my+") == [ (0, '+') ]
	assert preshow(['my', 'cat', 'Fred'], [(1, '!')]) == ['my', '!cat', 'Fred']
	assert sufshow(['my', 'cat'], [(1, '!')]) == ['my', 'cat!']


if __name__ == '__main__':
	test()
	import sys
	arglist = sys.argv[1:]
	pre = 1
	if len(arglist)>0 and arglist[0] == '-s':
		pre = 0
		arglist.pop(0)
	elif len(arglist)>0 and arglist[0] == '-p':
		pre = 1
		arglist.pop(0)
	textarray = arglist
	accspec = sys.stdin.readline().strip()
	if pre:
		alignment = prefix(textarray, accspec)
		print ' '.join(preshow(textarray, alignment))
	else:
		alignment = suffix(textarray, accspec)
		print ' '.join(sufshow(textarray, alignment))










speechresearch/gmisclib/wavesurfer_lab.py


"""When used as a script, this reads label files produced by wavesurfer
and prints the result.

Also contains functions that can be used for reading and writing the
label format preferred by Wavesurfer.
"""
import re
import sys
from gmisclib.xwaves_errs import *

_avpat = re.compile('#\s*([a-zA-Z_][a-zA-Z0-9_]*)\s*=\s*(.*)\s*$')

_COMTAG = '_COMMENT'

def read(filename, loose=0):
	"""Read in label (transcription) files produced by wavesurfer.

	Note that leading or trailing spaces in the label are removed.

	@param filename: name of label file or '-' to mean L{sys.stdin}
	@type filename: str
	@param loose: how many minor deviations from the ideal format are allowed
	@type loose: int
	@return: (header, data).
		Data = [(starttime, endtime, label), ...].
	"""
	HUGE = 1e30
	hdr = {}
	if filename == '-':
		fd = sys.stdin
	else:
		try:
			fd = open(filename, "r")
		except IOError, x:
			raise NoSuchFileError, x
	n = 0
	t0last = -HUGE
	t1last = -HUGE
	d = []
	comments = []
	while True:
		n += 1
		l = fd.readline()
		if not l:
			break
		l = l.lstrip().rstrip('\r\n')
		if not l:
			if loose > 0:
				loose -= 1
			else:
				raise BadFileFormatError, 'blank lines prohibited: %s:%d' % (filename, n)
		if l == '#\n':
			continue
		if l.startswith('#'):
			m = _avpat.match(l)
			if m:
				hdr[m.group(1)] = m.group(2).strip()
			else:
				comments.append( l[1:].strip() )
			continue
		a = l.split(None, 2)
		if len(a) == 2 and float(a[0]) and float(a[1]):
			if l[-1] in (' ', '\t'):
				a.append( '' )
			elif loose > 0:
				a.append( '' )
				loose -= 1
			else:
				raise BadFileFormatError, 'label must not be empty: %s:%d' % (filename, n)
		if len(a) == 3:
			try:
				t0 = float(a[0])
				t1 = float(a[1])
			except ValueError:
				raise BadFileFormatError, 'Need <float> <float> before <label> %s:%d' % (filename, n)

			if t0>=t0last and t1>=t1last and t1>=t0:
				d.append( (t0, t1, a[2]) )
				t0last = t0
				t1last = t1
			else:
				raise DataOutOfOrderError, '%s:%d' % (filename, n)

		elif loose > 0:
			loose -= 1
		else:
			raise BadFileFormatError, "Cannot parse line %s:%d" % (filename, n)

	fd = None	# This will close most files, except for sys.stdin
			# which has probably some other reference keeping
			# it open.

	hdr[_COMTAG] = '\n'.join(comments)
	hdr['_NAME'] = filename
	hdr['_FILETYPE'] = 'wavesurfer'
	hdr['NAXIS'] = 2
	hdr['NAXIS2'] = len(d)
	hdr['NAXIS1'] = 3
	hdr['TTYPE1'] = 'start time'
	hdr['TUNIT1'] = 's'
	hdr['TTYPE2'] = 'end time'
	hdr['TUNIT2'] = 's'
	hdr['TTYPE3'] = 'label'

	return (hdr, d)


from xwaves_lab import end_marks, start_stop


def write(fd, header, data):
	"""Write label information to a file.
	Note: Expects data in [(t0, t1, label), ...] form.
	@param fd: where to write
	@param header: header information.
	@type header: dict
	@type fd: file or file-like object
	@param data: a listing of the segments to write to the file.
	@type data: [(segment_start_time, segment_end_time, segment_label), ...]
	"""
	HUGE = 1e30
	d = list(data)
	d.sort()

	fd.write('#wavesurfer_label_gpk\n')
	if _COMTAG in header:
		for x in header[_COMTAG].split('\n'):
			fd.write('# %s\n' % x)
	alist = header.items()
	alist.sort()
	for (a, v) in alist:
		if a != _COMTAG:
			fd.write('# %s = %s\n' % (a, v))
	fd.flush()
	t0last = -HUGE
	t1last = -HUGE
	for (i, (t0, t1, mark)) in enumerate(data):
		if t1 < t0 or t0<t0last or t1<t1last:
			raise DataOutOfOrderError, 'data[%d]: (%s, %s, %s)' % (i, t0, t1, mark)
		fd.write('%.5f %.5f %s\n' % (t0, t1, str(mark).strip()))
	fd.flush()


if __name__ == '__main__':
	hdr, data = read(sys.argv[1])
	for (t0, t1, lbl) in data:
		print t0, t1, lbl










speechresearch/gmisclib/wnpp.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package wnpp;
require 5.002;

use wnpp_combine;

my %cache;

sub expand_word($)
{
 my $w = shift;
 # print STDERR "INFO: Wnpp: $w\n";
 if(exists($cache{$w}))	{
	return @{$cache{$w}};
	}
 return wnpp_combine::expand_word($w);
}

1;










speechresearch/gmisclib/dtw4.pyx


# include "stdlib.pxi"
# include "math.pxi"
# cython: cdivision=True

cdef extern from "math.h":
	double fabs(double x) nogil
	double ceil(double x) nogil
	double floor(double x) nogil
	double cos(double x) nogil
	double pow(double y, double x) nogil
	double hypot(double y, double x) nogil

cdef extern from "stdlib.h":
	long int labs(long int a) nogil

cdef extern from "gpklib.h":
	float **float2alloc(int a, int b) nogil
	void float2free(float **x) nogil

import sys
import math
import cython
# import numpy
from gmisclib import die
import numpy
cimport numpy
cimport libc.stdlib
ctypedef numpy.float_t FTYPE
ctypedef numpy.int32_t ITYPE

S = '.'

cdef struct g_node
cdef struct d_node
ctypedef g_node g_node_t
ctypedef d_node d_node_t
ctypedef g_node * g_node_p
ctypedef g_node ** g_node_pp

cdef struct g_node:
	short int i, j
	double gdist
	g_node_t *best

cdef bint valid_g_node(g_node *x, int imax, int jmax):
	if not x:
		return True
	if not(x.i>=0 and x.i<=imax):
		print "invalid i: %s" % x.i
		return False
	if not(x.j>=0 and x.j<=jmax):
		print "invalid j: %s" % x.j
		return False
	if not( x.gdist==-1.0 or x.gdist>=0.0):
		print "invalid gdist: %s" % x.gdist
		return False
	if not (x.j < jmax or x.i<imax):
		print "invalid smaller"
		return False
	if x.best and not valid_g_node(x.best, x.i, x.j):
		print "invalid recursion (%d,%d)" % (x.i, x.j)
		return False
	return True


cdef struct d_node:
	short int i, j
	float d

cdef int imax(int a, int b) nogil:
	if a > b:
		return a
	return b

cdef int imin(int a, int b) nogil:
	if a < b:
		return a
	return b

cdef double fmin(double a, double b) nogil:
	if a < b:
		return a
	return b

cdef int BINT = 100000


cdef class slice_c:
	cdef int i, j, istep, jstep
	cdef double xc, yc, cc, ie, je
	# cdef node *n

	def __init__(self, double slx1, double sly1, double slx2, double sly2):
		self.init(slx1, sly1, slx2, sly2)
	
	cdef int init(self, double slx1, double sly1, double slx2, double sly2) except -1:
		self.i = <int>(slx1+0.5)
		self.j = <int>(sly1+0.5)
		self.ie = slx2
		self.je = sly2
		cdef double xc = sly2-sly1
		cdef double yc = slx1-slx2
		cdef double xyc = hypot(xc, yc)
		assert xyc > 0.0
		self.xc = xc / xyc
		self.yc = yc / xyc
		self.cc = -self.xc*slx1 - self.yc*sly1
		if self.i >= self.ie:
			self.istep = -1
		else:
			self.istep = 1
		if self.j >= self.je:
			self.jstep = -1
		else:
			self.jstep = 1
		# assert self.istep!=0 and self.jstep!=0
		# assert self.dist(slx1, sly1) <= 0.01
		# assert self.dist(slx2, sly2) <= 0.01
		# assert self.dist(self.i, self.j) <= 0.72
		# assert self.dist(self.ie, self.je) <= 0.72
		# print 'slice set up: ij=%d,%d e=%.2f,%.2f step=%d,%d' % (self.i, self.j, self.ie, self.je, self.istep, self.jstep)
		return 0

	cdef bint ok(self):
		return (self.i-self.ie)*self.istep <= 0.5 and (self.j-self.je)*self.jstep <= 0.5

	cdef bint ok2(self):
		return self.ok() and not (self.i==<int>(self.ie+0.5) and self.j==<int>(self.je+0.5))

	cdef int next(self):
		if self.istep == 0:
			self.j += self.jstep
		elif self.jstep == 0:
			self.i += self.istep
		else:
			if self.dist(self.i+self.istep, self.j) < self.dist(self.i, self.j+self.jstep):
				self.i += self.istep
			else:
				self.j += self.jstep
		return 1


	cdef int next_diag(self):
		cdef double BIG = 1e30
		cdef double d = BIG, dtmp
		cdef int i=self.i, j=self.j, itmp, jtmp
		if self.istep !=0 and self.jstep != 0:
			i = self.i + self.istep
			j = self.j + self.jstep
			d = self.dist(i, j)
		if self.istep != 0:
			itmp = self.i + self.istep
			dtmp = self.dist(itmp, self.j)
			if dtmp < d:
				i = itmp
				j = self.j
				d = dtmp
		if self.jstep != 0:
			jtmp = self.j + self.jstep
			dtmp = self.dist(self.i, jtmp)
			if dtmp < d:
				i = self.i
				j = jtmp
				# d = dtmp
		self.i = i
		self.j = j
		return 1


	cdef double dist(self, int i, int j) nogil:
		return fabs(i*self.xc + j*self.yc + self.cc)

	cdef int len_estimate(self):
		return <int>(ceil(fabs(self.i-self.ie)) + ceil(fabs(self.j-self.je))+1.5)


cdef double _slmf(int nx, int ny, double r):
	return r * (nx*nx+ny*ny) / <double>ny


cdef slice_c slicemaker(int nx, int ny, double r):
	cdef double EPS = 1e-6
	if -EPS < r < EPS:
		return slice_c(-EPS, EPS, EPS, -EPS)
	elif 1-EPS < r < 1+EPS:
		return slice_c(nx-EPS, ny+EPS, nx+EPS, ny-EPS)
	assert 0 < r <= 1, "r=%g" % r
	slx1 = _slmf(ny, nx, r)
	sly1 = 0.0
	if slx1 > nx:
		slx1 = nx
		sly1 = ny - _slmf(nx, ny, 1-r)
	sly2 = _slmf(nx, ny, r)
	slx2 = 0.0
	if sly2 > ny:
		sly2 = ny
		slx2 = nx - _slmf(ny, nx, 1-r)
	assert 0 <= slx1 <= nx, "slx1=%.3f vs nx=%d r=%.3f" % (slx1, nx, r)
	assert 0 <= slx2 <= nx, "slx2=%.3f vs nx=%d r=%.3f" % (slx2, nx, r)
	assert 0 <= sly1 <= ny, "sly1=%.3f vs ny=%d r=%.3f" % (sly1, ny, r)
	assert 0 <= sly2 <= ny, "sly2=%.3f vs ny=%d r=%.3f" % (sly2, ny, r)

	# print 'Slicemaker: slice_c(%.1f,%.1f,%.1f,%.1f)' % (slx1, sly1, slx2, sly2)
	return slice_c(slx1, sly1, slx2, sly2)






cdef class state_c:
	cdef g_node **g_nodes
	cdef int *gns, *gne
	cdef d_node *d_nodes
	cdef int nx, ny, nparams, n_d_nodes
	cdef double alpha, beta, bw
	cdef double BIG
	cdef float **x, **y

	def __cinit__(self, numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
				double alpha, double beta, bw):
		self.nx = x.shape[0]
		self.ny = y.shape[0]
		self.g_nodes = <g_node_t **>libc.stdlib.malloc(cython.sizeof(g_node_p)*self.nx)
		self.gns = <int *>libc.stdlib.malloc(cython.sizeof(int)*self.nx)
		self.gne = <int *>libc.stdlib.malloc(cython.sizeof(int)*self.nx)
		self.x = float2alloc(x.shape[0], x.shape[1])
		self.y = float2alloc(y.shape[0], y.shape[1])

		self.n_d_nodes = 3*(self.nx+self.ny+23)
		while self.n_d_nodes%17==0 or self.n_d_nodes%97==0:
			self.n_d_nodes += 1
		self.d_nodes = <d_node_t *>libc.stdlib.malloc(cython.sizeof(d_node)*self.n_d_nodes)

	def __dealloc__(self):
		with nogil:
			if self.g_nodes:
				libc.stdlib.free(self.g_nodes)
			if self.gns:
				libc.stdlib.free(self.gns)
			if self.gne:
				libc.stdlib.free(self.gne)
			if self.d_nodes:
				libc.stdlib.free(self.d_nodes)
			if self.x:
				float2free(self.x)
			if self.y:
				float2free(self.y)


	def __init__(self, numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
				double alpha, double beta, double bw):
		if not self.g_nodes or not self.gns or not self.gne:
			raise MemoryError, "Cannot allocate enough memory."
		if not self.d_nodes or not self.x or not self.y:
			raise MemoryError, "Cannot allocate enough memory."
		if not (bw <0.0 or bw > 1.0):
			raise ValueError, "Illegal bandwidth: %s" % str(bw)
		if not (self.nx>1 and self.ny>1):
			raise ValueError, "Need at least two elements in time series: have %d %d" % (self.nx, self.ny)
		if x.shape[1]!=y.shape[1]:
			raise ValueError, "x.shape[1] must equal y.shape[1]: %d and %d" % (x.shape[1], y.shape[1])
		self.nparams = x.shape[1]
		cdef int i, t, ngi, ngj
		for t from 0 <= t < self.nx:
			for i from 0 <= i < self.nparams:
				self.x[t][i] = x[t,i]
		for t from 0 <= t < self.ny:
			for i from 0 <= i < self.nparams:
				self.y[t][i] = y[t,i]
		if self.g_nodes:
			if not self._init_g_nodes(bw):
				raise MemoryError, "self._init_g_nodes() fails."
		cdef d_node_t *nd
		for i from 0 <= i < self.n_d_nodes:
			nd = & self.d_nodes[i]
			nd.i = -1
			nd.j = -1
			nd.d = -1.0
		# self.gn(0, 0).gdist = 0.0
		self.alpha = alpha
		self.beta = beta
		self.BIG = 1e30
		
	cdef g_node_t * gn(self, int i, int j) nogil:
		return & self.g_nodes[i][j-self.gns[i]]

	cdef int _init_g_nodes(self, double bw):
		cdef double EPS = 1e-6
		cdef double xbw = (self.nx-1)*(self.ny) - EPS
		if bw > 0.0:
			xbw = fmin(xbw, bw*hypot(self.nx-1, self.ny-1))
		cdef int i, j, s, e
		cdef g_node *n, *gni
		with nogil:
			for i from 0 <= i < self.nx:
				# print 'nx=', self.nx, 'ny=', self.ny, 'i=', i, 'bw=', bw
				s = imax(0, <int>floor((i*(self.ny-1)-xbw)/(self.nx-1)))
				# print "self.ny-1", self.ny-1, "xbw/nx-1=", xbw/(self.nx-1), "ceil=", ceil((i*(self.ny-1)+xbw)/(self.nx-1))
				e = imin(self.ny-1, <int>ceil((i*(self.ny-1)+xbw)/(self.nx-1)))
				# print "i=%d, bw=%s e=%s s=%s" % (i, bw, e, s)
				gni = <g_node_t *>libc.stdlib.malloc(cython.sizeof(g_node)*(e-s+1))
				if gni == <g_node_t *>0:
					return 0
				self.g_nodes[i] = gni
				self.gns[i] = s
				self.gne[i] = e
				for j from s <= j <= e:
					n = & gni[j-s]
					n.i = i
					n.j = j
					n.best = <g_node_t *> 0
					n.gdist = -1.0
		return 1


	cdef void _dealloc_g_nodes(self) nogil:
		cdef int i
		if self.g_nodes:
			for i from 0 <= i < self.nx:
				libc.stdlib.free(self.g_nodes[i])
			libc.stdlib.free(self.g_nodes)

	cdef int inbeam(self, int i, int j) nogil:
		return self.gns[i] <= j <= self.gne[i]

	cdef float get(self, g_node_t *n) nogil:
		cdef float *xi, *yj
		cdef double s
		cdef int k, h

		h = (17*n.i + 97*n.j) % self.n_d_nodes
		cdef d_node *b = & self.d_nodes[h]
		if b.i==n.i and b.j==n.j and b.d >= 0.0:
			return b.d
		s = 0.0
		xi = self.x[n.i]
		yj = self.y[n.j]
		cdef double tmp
		if self.alpha == 1:
			for k from 0 <= k < self.nparams:
				s += fabs(xi[k]-yj[k])
		elif self.alpha == 2:
			for k from 0 <= k < self.nparams:
				tmp = fabs(xi[k]-yj[k])
				s += tmp*tmp
		else:
			for k from 0 <= k < self.nparams:
				s += pow(fabs(xi[k]-yj[k]), self.alpha)
		b.d = pow(s/self.nparams, self.beta)
		b.i = n.i
		b.j = n.j
		return b.d


	cdef double search(self, g_node_t *n) nogil:
		if n.gdist >= 0:
			return n.gdist
		elif n.i==0 and n.j==0:
			n.best = <g_node_t *>0
			n.gdist = 0.0
			return n.gdist

		cdef double gtmp = self.BIG
		n.gdist = gtmp
		cdef g_node_t *ntmp = <g_node_t*>0
		if n.i>0 and n.j>0 and self.inbeam(n.i-1, n.j-1):
			ntmp = self.gn(n.i-1, n.j-1)
			gtmp = self.search(ntmp)
			if gtmp < n.gdist:
				gtmp += self.get(ntmp)
				if gtmp < n.gdist:
					n.gdist = gtmp
					n.best = ntmp
		if n.i > 0 and self.inbeam(n.i-1, n.j):
			ntmp = self.gn(n.i-1, n.j)
			gtmp = self.search(ntmp)
			if gtmp < n.gdist:
				gtmp += self.get(ntmp)
				if gtmp < n.gdist:
					n.gdist = gtmp
					n.best = ntmp
		if n.j > 0 and self.inbeam(n.i, n.j-1):
			ntmp = self.gn(n.i, n.j-1)
			gtmp = self.search(ntmp)
			if gtmp < n.gdist:
				gtmp += self.get(ntmp)
				if gtmp < n.gdist:
					n.gdist = gtmp
					n.best = ntmp
		return n.gdist


	# @cython.boundscheck(False)
	cdef numpy.ndarray path(self, g_node_t *n):
		cdef g_node_t *tgt, *tmp, *nn
		cdef int ns = 0
		nn = n
		while nn:
			ns += 1
			nn = nn.best
		# print 'ns=', ns
		cdef numpy.ndarray[ITYPE, ndim=2, mode="c"] o = numpy.zeros((ns, 2), numpy.int32)
		while n:
			ns -= 1
			o[ns,0] = n.i
			o[ns,1] = n.j
			n = n.best
		assert ns == 0
		return o


cdef int _inbeam(g_node *tgt, g_node *n) nogil:
	return tgt.i <= n.i and tgt.j <= n.j


cdef class state_jump_c:
	cdef g_node **g_nodes
	cdef d_node *d_nodes
	cdef int nx, ny, nparams, n_d_nodes
	cdef double alpha, beta
	cdef double BIG
	cdef float **x, **y

	def __cinit__(self, numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
				double alpha, double beta):
		self.nx = x.shape[0]
		self.ny = y.shape[0]
		cdef int max_g_nodes = max(self.nx, self.ny) + 1
		self.g_nodes = <g_node_t **>libc.stdlib.malloc(cython.sizeof(g_node_p)*max_g_nodes)
		self.x = float2alloc(x.shape[0], x.shape[1])
		self.y = float2alloc(y.shape[0], y.shape[1])

		self.n_d_nodes = 3*(self.nx+self.ny+23)
		while self.n_d_nodes%17==0 or self.n_d_nodes%97==0:
			self.n_d_nodes += 1
		self.d_nodes = <d_node_t *>libc.stdlib.malloc(cython.sizeof(d_node)*self.n_d_nodes)


	cdef int _init_g_nodes(self) except -1:
		self.g_nodes[0] = <g_node_t *>libc.stdlib.malloc(cython.sizeof(g_node)*2)
		if self.g_nodes[0] == <g_node_t *>0:
			raise MemoryError, "Cannot allocate self.g_nodes[0]"
		cdef g_node *n = &self.g_nodes[0][0]
		n.i = 0
		n.j = 0
		n.gdist = -1.0
		n.best = <g_node_t *>0
		assert valid_g_node(n, BINT, BINT), "_init_g_nodes n 1"
		n = & self.g_nodes[0][1]
		n.i = -1
		n.j = -1
		n.gdist = -1.0
		n.best = <g_node_t *>0
		self.g_nodes[1] = <g_node_t *>0
		return 0

	cdef void _dealloc_g_nodes(self) nogil:
		cdef int i = 0
		if self.g_nodes:
			while self.g_nodes[i]:
				libc.stdlib.free(self.g_nodes[i])
				i += 1
			libc.stdlib.free(self.g_nodes)

	def __dealloc__(self):
		cdef int i = 0
		with nogil:
			self._dealloc_g_nodes()
			if self.d_nodes:
				libc.stdlib.free(self.d_nodes)
			if self.x:
				float2free(self.x)
			if self.y:
				float2free(self.y)



	# @cython.boundscheck(False)
	def __init__(self, numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
				double alpha, double beta):
		if not self.d_nodes or not self.x or not self.y or not self.g_nodes:
			raise MemoryError, "Cannot allocate enough memory."
		if self.g_nodes:
			self._init_g_nodes()
		assert x.shape[1]==y.shape[1]
		self.nparams = x.shape[1]
		# print 'Nparams=', self.nparams, 'self.nx, ny=', self.nx, self.ny
		cdef int i, j
		for t from 0 <= t < self.nx:
			for i from 0 <= i < self.nparams:
				self.x[t][i] = x[t,i]
		for t from 0 <= t < self.ny:
			for i from 0 <= i < self.nparams:
				self.y[t][i] = y[t,i]
		cdef g_node_t *gn
		cdef d_node_t *dn
		with nogil:
			for i from 0 <= i < self.n_d_nodes:
				nd = & self.d_nodes[i]
				nd.i = -1
				nd.j = -1
				nd.d = -1.0
		self.alpha = alpha
		self.beta = beta
		self.BIG = 1e30
		

	cdef float get(self, short int i, short int j) nogil:
		cdef float *xi, *yj
		cdef double s
		cdef int k, h

		h = (17*i + 97*j) % self.n_d_nodes
		cdef d_node *b = & self.d_nodes[h]
		if b.i==i and b.j==j and b.d >= 0.0:
			return b.d
		s = 0.0
		xi = self.x[i]
		yj = self.y[j]
		cdef double tmp
		if self.alpha == 1:
			for k from 0 <= k < self.nparams:
				s += fabs(xi[k]-yj[k])
		elif self.alpha == 2:
			for k from 0 <= k < self.nparams:
				tmp = fabs(xi[k]-yj[k])
				s += tmp*tmp
		else:
			for k from 0 <= k < self.nparams:
				s += pow(fabs(xi[k]-yj[k]), self.alpha)
		b.d = pow(s/self.nparams, self.beta)
		b.i = i
		b.j = j
		return b.d


	cdef g_node * set_newslice(self, double r, int j) except <g_node *>0:
		cdef int i
		cdef slice_c slice = slicemaker(self.nx-1, self.ny-1, r)
		cdef int ne = slice.len_estimate() + 1
		cdef g_node *newslice = <g_node *>libc.stdlib.malloc(cython.sizeof(g_node)*ne)
		if not newslice:
			raise MemoryError, "Cannot allocate newslice"
		cdef g_node *n

		i = 0
		while slice.ok():
			assert i < ne
			n = &newslice[i]
			n.i = slice.i
			n.j = slice.j
			n.gdist = -1.0
			n.best = <g_node *>0
			assert valid_g_node(n, BINT, BINT)
			i += 1
			slice.next()
		assert i < ne
		n = & newslice[i]
		n.i = -1
		n.j = -1
		n.gdist = -1.0
		n.best = <g_node *>0
		self.g_nodes[j] = newslice
		self.g_nodes[j+1] = <g_node *>0
		return newslice



	cdef int searchjump(self, g_node_t *n, g_node_t *oldslice, int depth) except -1:
		# print '%s--sjump node[%d,%d] --' % (S*depth, n.i, n.j)
		cdef g_node_t *tgt
		cdef double g
		cdef double gbest = self.BIG
		cdef int i, ki, kj, r, phase, found = 0
		assert valid_g_node(n, BINT, BINT)
		if n.best:	# Already computed in a previous slice
			assert valid_g_node(n.best, BINT, BINT)
			return 1
		# n.gdist = -1
		# n.best = <g_node_t *>0
		cdef slice_c line = slice_c(1, 0, 0, 1)

		i = 0
		while oldslice[i].i >= 0:
			tgt = & oldslice[i]
			assert valid_g_node(tgt, BINT, BINT), "i=%d, depth=%d" % (i, depth)
			# print "Checking oldslice[%d,%d,%g,%d]" % (tgt.i, tgt.j, tgt.gdist, <long>tgt.best)
			i += 1
			if tgt.gdist < 0.0:
				continue
			if tgt.i==n.i and tgt.j==n.j:
				if tgt.gdist < gbest:
					gbest = tgt.gdist
				found = 1
				continue
			if not _inbeam(tgt, n):
				continue
			g = tgt.gdist
			assert g >= 0.0, "tgt(%d,%d) g=%s when computing [%d,%d]" % (tgt.i, tgt.j, g, n.i, n.j)
			found = 1
			if g > gbest:
				# print '%s searchjump=%g > gbest=%g bailout for (%d,%d) -> (%d,%d)' % (S*depth, g, gbest, n.i, n.j, tgt.i, tgt.j)
				continue


			# print '%s -- partial g=%g search [%d,%d] -> [%d,%d]' % (S*depth, g, n.i, n.j, tgt.i, tgt.j)
			line.init(n.i, n.j, tgt.i, tgt.j)
			while line.ok2():
				g += self.get(line.i, line.j)
				if g > gbest:
					break
				line.next_diag()
			if g < gbest:
				# print '%s Setting n.best=[%d,%d] g=%g from [%d,%d]' % (S*depth, n.i, n.j, g, tgt.i, tgt.j)
				gbest = g
				n.gdist = g
				assert valid_g_node(n, BINT, BINT)
				assert valid_g_node(tgt, BINT, BINT)
				n.best = tgt
			else:
				# print '%s Not the best g=%g' % (S*depth, g)
				pass
		if not found:
			n.gdist = self.BIG
			assert valid_g_node(n, BINT, BINT)
			n.best = <g_node_t *>0
			# print 'No route from [%d,%d] to oldslice' % (n.i, n.j)
			return 0
		return 1


	# @cython.boundscheck(False)
	cdef numpy.ndarray path(self, g_node_t *n):
		cdef g_node_t *tgt, *tmp, *nn
		cdef slice_c line = slice_c(1, 0, 0, 1)
		cdef int ns = 0
		# with nogil:
		assert valid_g_node(n, BINT, BINT)
		nn = n
		while nn and nn.best:
			assert valid_g_node(n, BINT, BINT)
			tgt = nn.best
			assert valid_g_node(tgt, BINT, BINT)
			line.init(nn.i, nn.j, tgt.i, tgt.j)
			while line.ok2():
				ns += 1
				line.next_diag()
			nn = tgt
		ns += 1
		# print 'ns=%d' % ns
		cdef numpy.ndarray[ITYPE, ndim=2, mode="c"] o = numpy.zeros((ns, 2), numpy.int32)
		assert valid_g_node(n, BINT, BINT)
		while n and n.best:
			tgt = n.best
			assert valid_g_node(tgt, BINT, BINT)
			line.init(n.i, n.j, tgt.i, tgt.j)
			while line.ok2():
				ns -= 1
				# print 'step to (%d,%d) ns=%d' % (line.i, line.j, ns)
				o[ns,0] = line.i
				o[ns,1] = line.j
				line.next_diag()
			n = tgt
		ns -= 1
		o[ns,0] = n.i
		o[ns,1] = n.j
		# print 'ns=', ns, 'o=', o
		assert ns == 0, "ns=%d" % ns
		return o



def dtw(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y, alpha, beta, bw=None):
	"""A standard Dynamic Time Warp match of two sequences of feature vectors.
	The allowed time increments are (0,1), (1,0), and (1,1).
	@param x: one array of feature vectors
	@type x: numpy.ndarray, 2-dimensional.   First index is the time axis,
		second index is the feature axis.
	@param y: the other array of feature vectors
	@type y: numpy.ndarray, 2-dimensional.   First index is the time axis,
		second index is the feature axis.
	@param alpha: exponent for differences in features.   2=Euclidean, 1=city block
	@param beta: exponent for summing along time axis.   Normally 1.
	@type alpha: float
	@type beta: float
	@rtype: numpy.ndarray, 2-dimensional array of integers with shape [n,2].
		[i,0] is the index (time) in x, [i,1] is the index (time) in y.
	@return: An array that maps from indices in x to indices into y.
		x[r[i,0]] matches y[r[i,1]] for all i.
	"""
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	cdef state_c s = state_c(x, y, alpha, beta, bw if bw is not None else -1.0)
	assert s.nx>0 and s.ny>0
	cdef g_node_t *n = s.gn(s.nx-1, s.ny-1)
	assert valid_g_node(n, BINT, BINT)
	with nogil:
		s.search(n)
	assert valid_g_node(n, BINT, BINT)
	return s.path(n)


class NoRoute(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)

def dtwjump(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y, mm, alpha, beta):
	"""A constrained Dynamic Time Warp match of two sequences of feature vectors.
	It constrains the time mapping to be a piecewise linear function with a corner
	every C{mm} samples.
	@param x: A sequence of feature vectors.
	@type x: L{numpy} 2-dimensional array of floats.  The first index is time,
		the second index is within each feature vector.
	@param y: A sequence of feature vectors.
	@type y: L{numpy} 2-dimensional array of floats.  The first index is time,
		the second index is within each feature vector.
	"""
	# print 'Entering dtwjump'
	cdef int m = int(round(mm))
	assert m > 0
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	cdef state_jump_c s = state_jump_c(x, y, alpha, beta)
	assert s.nx>1 and s.ny>1
	cdef int found, i, j, nsteps = (max(s.nx,s.ny)-1)//m
	assert nsteps > 0, "Sorry! Don't handle the case of large m and small data."
	cdef g_node_t *newslice, *oldslice
	cdef double r
	# print 's.n=(%d,%d), nsteps=%d' % (s.nx, s.ny, nsteps)
	# with nogil:

	oldslice = s.set_newslice(0.0, 0)
	oldslice[0].gdist = 0.0
	assert valid_g_node(&oldslice[0], BINT, BINT)
	for j from 0 <= j < nsteps:
		r = <double>(j+1)/<double>nsteps
		# print 'r=%g from j=%d // nsteps=%d' % (r, j, nsteps)
		newslice = s.set_newslice(r, j+1)
		# print 'starting searchjump calls'
		found = 0
		i = 0
		while newslice[i].i >= 0:
			found += s.searchjump(&newslice[i], oldslice, i)
			i += 1
		if found == 0:
			raise NoRoute
		oldslice = newslice
	# print 'loop done'
	return s.path(&newslice[0])


def map2index(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[ITYPE, ndim=1] tmap):
	cdef int t, j, i, n=tmap.shape[0], np=x.shape[1]
	cdef numpy.ndarray[FTYPE, ndim=2, mode="c"] o = numpy.zeros((n, np))
	assert tmap[0] >= 0, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0], tmap[-1])
	assert tmap[-1] <= x.shape[0]-1, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0], tmap[-1])
	for i from 0 <= i < n:
		t = tmap[i]
		for j from 0 <= j < np:
			o[i,j] = x[t,j]
	return o


def map2shared(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
		numpy.ndarray[ITYPE, ndim=2] tmap):
	"""This is used after dtw() to map the two sequences onto the same time
	axis.
	@param x: a sequence of feature vectors, typically the same data you pass
		into L{dtw}().
	@param y: a sequence of feature vectors, typically the same data you pass
		into L{dtw}().
	@param tmap: a time mapping as returned from L{dtw}() or L{dtwjump}(). 
	@type tmap: numpy.ndarray[integer, 2-dimensional, shape is Nx2]
	@return: a tuple with a time axis, the x-feature vectors mapped onto that time
		axis, and the y-feature vectors mapped onto the same axis.
		Analogous to x and y, the first index is the pseudotime index.
	@rtype: tuple(numpy.ndarray(float, 1-d), numpy.ndarray(float, 2-d),
			numpy.ndarray(float, 2-d))
	"""
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	assert tmap.shape[1]==2
	cdef int i, n=tmap.shape[0], np=x.shape[1]
	cdef numpy.ndarray[FTYPE, ndim=1, mode="c"] t = numpy.zeros((n,))
	for i from 0 <= i < n:
		t[i] = 0.5*(tmap[i,0] + tmap[i,1])
	return (t, map2index(x, tmap[:,0]), map2index(y, tmap[:,1]))


def map2dist(numpy.ndarray[FTYPE, ndim=2] x, numpy.ndarray[FTYPE, ndim=2] y,
		numpy.ndarray[ITYPE, ndim=2] tmap, double alpha, double beta):
	if x.shape[1] != y.shape[1]:
		raise ValueError, "Feature vectors different lengths: %dx%d and %dx%d" % (x.shape[0], x.shape[1], y.shape[0], y.shape[1])
	cdef int tx, ty, j, i, n=tmap.shape[0], np=x.shape[1]
	assert tmap.shape[1]==2
	assert tmap[0,0] >= 0, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,0], tmap[-1,0])
	assert tmap[0,1] >= 0, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,1], tmap[-1,1])
	assert tmap[-1,0] <= x.shape[0]-1, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,0], tmap[-1,0])
	assert tmap[-1,1] <= y.shape[0]-1, "np=%d n=%d, tmap=%d ... %d" % (np, n, tmap[0,1], tmap[-1,1])
	cdef numpy.ndarray[FTYPE, ndim=1, mode="c"] t = numpy.zeros((n,))
	cdef numpy.ndarray[FTYPE, ndim=1, mode="c"] d = numpy.zeros((n,))
	cdef double tmp
	for i from 0 <= i < n:
		t[i] = 0.5*(tmap[i,0] + tmap[i,1])
		tx = tmap[i,0]
		ty = tmap[i,1]
		tmp = 0.0
		for j from 0 <= j < np:
			tmp += pow(fabs(x[tx,j] - y[ty,j]), alpha)
		d[i] = pow(tmp/np, beta)
	return (t, d)


def scale_tmap(numpy.ndarray[ITYPE, ndim=2] idxmap, double dt0, double s0, double dt1, double s1):
	assert idxmap.shape[1] == 2
	cdef int n = idxmap.shape[0]
	cdef numpy.ndarray[FTYPE, ndim=2, mode="c"] rv = numpy.zeros((n,2))
	cdef int i
	for i from 0 <= i < n:
		rv[i,0] = idxmap[i,0]*dt0 + s0
		rv[i,1] = idxmap[i,1]*dt1 + s1
	return  rv

def shift_idxmap(numpy.ndarray[ITYPE, ndim=2] idxmap, int s0, int s1):
	assert idxmap.shape[1] == 2
	cdef int n = idxmap.shape[0]
	cdef numpy.ndarray[ITYPE, ndim=2, mode="c"] rv = numpy.zeros((n,2), numpy.int32)
	cdef int i
	for i from 0 <= i < n:
		rv[i,0] = idxmap[i,0] + s0
		rv[i,1] = idxmap[i,1] + s1
	return  rv

def test_same():
	LEN = 10
	FVL = 12
	x = numpy.random.normal(size=(LEN,FVL))
	q = dtw(x, x, 2, 1)
	print 'q=', q
	assert q.shape[1]==2 and q.shape[0]==LEN
	assert numpy.equal(q[:,0], q[:,1]).all()
	print 'q[:,0]=', q[:,0]
	print 'arange(%d)=' % LEN, numpy.arange(LEN)
	assert numpy.equal(q[:,0], numpy.arange(LEN)).all()
	for bw in range(20, 3, -1):
		qb = dtw(x, x, 2, 1, bw)
		assert numpy.equal(qb[:,0], qb[:,1]).all(), "fail: %s %s" % (qb[:,0], qb[:,1])
	for step in range(1,LEN):
		print '--------step=%d---------' % step
		try:
			qj = dtwjump(x, x, step, 2, 1)
		except RuntimeError, x:
			die.die("Fails with step=%d: %s" % (step, x))
		print 'q(%d)=%s' % (step, qj)
		assert q.shape[1]==2 and q.shape[0]==LEN
		assert LEN <= q.shape[0] <= 2*LEN, "q.shape=%s" % str(q.shape)
		assert numpy.equal(qj[:,0], qj[:,1]).all(), "fail(%d): %s %s" % (step, qj[:,0], qj[:,1])
		assert numpy.equal(qj[:,0], numpy.arange(LEN)).all()
		print


def test_partial(m):
	LEN = 11
	FVL = 20
	x = numpy.random.normal(size=(LEN,FVL))
	y = numpy.array(x, copy=True)
	y[0:6,:] = 0
	if m<=0:
		q = dtw(x, y, 2, 1)
	else:
		q = dtwjump(x, y, m, 2, 1)
	print 'test_partial: q(%d)=%s' % (m, str(q))
	assert numpy.equal(q[:,0], q[:,1]).all()
	assert numpy.equal(q[:,0], numpy.arange(LEN)).all()

def test_scaled(m, LEN=20):
	FVL = 30
	x = numpy.random.normal(size=(LEN,FVL))
	y = x*0.5 + numpy.random.normal(0.0, 0.01, size=(LEN,FVL))
	if m<=0:
		q = dtw(x, y, 2, 1)
	else:
		q = dtwjump(x, y, m, 2, 1)
	assert numpy.equal(q[:,0], q[:,1]).all()
	assert numpy.equal(q[:,0], numpy.arange(LEN)).all()


def test_stretched(m):
	LEN = 12
	FVL = 30
	x = numpy.random.normal(size=(LEN,FVL))
	y = numpy.random.normal(size=(2*LEN,FVL)) * 0.01
	for i in range(LEN):
		y[2*i,:] = x[i,:]
		numpy.add(y[2*i+1,:], x[i,:], y[2*i+1,:])
	if m==0:
		q = dtw(x, y, 2, 1)
	elif m < 0:
		q = dtw(x, y, 2, 1, 3+1.5*(-m))
	else:
		q = dtwjump(x, y, m, 2, 1)
	print 'test_stretched: q(%d)=%s' % (m, str(q))
	for i in range(2*LEN):
		assert abs(q[i,0]-q[i,1]//2) <= 1, "q[%d,:] = [%d,%d]" % (i, q[i,0], q[i,1])
		# assert q[i,1]==2*q[i,0] or q[i,1]==2*q[i,0]+1


def test():
	test_same()
	for m in [0, 1, 2, 3, 5, 7, 10]:
		print '# ----- test_partial %d -----------' % m
		test_partial(m)
		print '# ----- test_scaled %d -----------' % m
		test_scaled(m)
	for m in [0, -1, -2, -3, -5, -7, -8, -21, 2, 3, 5, 7, 10]:
		print '# ----- test_stretched %d -----------' % m
		test_stretched(m)


def time_it(lng):
	import time
	N = 40
	M = 5
	t0 = time.clock()
	for ipass in range(10):
		for m in range(N):
			test_scaled(5, lng)
	print (time.clock() - t0)/(N*M)
	
	
# test()

import gpkimgclass
from gmisclib import edit_distance

def namelist(x):
	i = 0
	rv = []
	while 'TTYPE%d'%i in x.hdr:
		rv.append(x.hdr['TTYPE%d' % i])
		i += 1
	return rv

def check_names(x, y, approx_name):
	xn = namelist(x)
	yn = namelist(y)
	if approx_name:
		xs = ';'.join(xn)
		ys = ';'.join(yn)
		return edit_distance.distf(xs, ys, edit_distance.def_cost) < 0.1*0.5*(len(xs)+len(ys))
	return xn == yn


def dtw_ti(x, y, alpha, beta, x0=None, xe=None, y0=None, ye=None, approx_name=False):
	"""Does a DTW on a pair of signals, but allows you to specifiy a region of each signal
	to match.   It returns the alignment in time units, rather than in integer indices.
	@type x: gpkimgclass.gpk_img
	@type y: gpkimgclass.gpk_img
	@return: An array of corresponding times.    The time rv[i,0] in utterance x and rv[i,1]
		in utterance y correspond to similar acoustic events.    Output has units of seconds.
	@rtype: numpy.ndarray - 2-dimensional array of floats.
	"""
	if x.d.shape[0] != y.d.shape[0]:
		raise ValueError, "Feature vectors different lengths: %d and %d" % (x.d.shape[0], y.d.shape[0])
	if not check_names(x, y, approx_name):
		raise ValueError, "Feature vectors are too different."
	if x0 is None:
		i0 = 0
	else:
		i0 = int(round(x.t_index(x0)))
	if xe is None:
		ie = x.d.shape[1]
	else:
		ie = int(round(x.t_index(xe)))
	if y0 is None:
		j0 = 0
	else:
		j0 = int(round(y.t_index(y0)))
	if ye is None:
		je = y.d.shape[1]
	else:
		je = int(round(y.t_index(ye)))
	imap = dtw(x.d[:,i0:ie+1], y.d[:,j0,je+1], alpha, beta)
	rv = numpy.array([x.time(imap[:,0]), y.time(imap[:,1])], axis=1)
	assert rv.shape[1] == 2
	return rv


def parse_args(args):
	"""
	@param args: an argument list, much like you might feed to a command line program.
	@type args: list(things) Things that are flags need to be strings.   Things that are numbers
		can be either floats, ints, or strings.   The last two things (corresponding to the
		"filenames") can be anything.
	"""
	x = {'loose': False, 'limit_edges': False, 'alpha': 2.0, 'beta': 0.5, 'step': 0.0,
		'x0': None, 'xe': None, 'y0': None, 'ye': None, 'o': '-'
		}
	x0, xe, y0, ye = None, None, None, None
	while args and isinstance(args[0], str) and args[0].startswith('-'):
		arg = args.pop(0)
		if arg == '-loose':
			x['loose'] = True
		elif arg == '-limit_range':
			x['limit_edges'] = True
		elif arg == '-o':
			x['o'] = args.pop(0)
		elif arg == '-step':
			x['step'] = float(args.pop(0))
			if not ( 0.0 <= x['step'] ):
				raise ValueError, "Bad -step: %s" % x['step']
		elif arg == '-xr':
			x['x0'] = float(args.pop(0))
			x['xe'] = float(args.pop(0))
		elif arg == '-yr':
			x['y0'] = float(args.pop(0))
			x['ye'] = float(args.pop(0))
		elif arg == '-d':
			x['alpha'] = float(args.pop(0))
			x['beta'] = float(args.pop(0))/x['alpha']
		elif arg == '-test':
			test()
			raise SystemExit
		elif arg == '-time':
			time_it(int(args.pop(0)))
			raise SystemExit
		else:
			die.die("Unrecognized flag: %s: %s" % (arg, args))
	if len(args) != 2:
		die.die("Should be two args: %s" % str(args))
	fA = args.pop(0)
	fB = args.pop(0)
	assert len(args)==0
	return (fA, fB, x)










speechresearch/gmisclib/makemake.py



"""This module is designed to build makefiles."""

import os
import re
import sys
import tempfile
import datetime
import subprocess

from gmisclib import die
from gmisclib import avio
from gmisclib import fiatio
from gmisclib import gpkmisc

_debug = False
_log = None
makeflags = []
makefile = None
_makefd = None
_makeprog = ['make']
_did_header = False
DB_format = 'fiatio'


def maketemp(dir='/tmp', prefix='maketemp', suffix=''):
	global makefile, _makefd
	gpkmisc.makedirs(dir)
	handle, makefile = tempfile.mkstemp(dir=dir, prefix=prefix, suffix=suffix)
	_makefd = os.fdopen(handle, 'w')


def _write(*s):
	global _makefd
	for x in s:
		_makefd.writelines([x, '\n'])


def _header():
	global _did_header
	if _did_header:
		return
	_write("# Makefile produced by gmisclib/makemake.py")
	_write(".SUFFIXES:", "")
	_write(".PHONY: all", "")
	_did_header = True


def setlog(f):
	global _log
	_log = open(f, 'a')


def log(*s):
	"""Log some strings, one per line."""
	for x in s:
		_log.writelines([x, '\n'])
	_log.flush()



_qp = re.compile('[^a-zA-Z0-9_.+,/:-]')
def quote(s):
	def replf(x):
		return '\\%s' % x
	return re.sub(_qp, replf, s)


def var(k, v):
	"""Pass a variable to make."""
	_header()
	_write('%s = %s' % (k, v))


def rule(a, *b):
	"""Writes a rule into a makefile.   All lines except the
	first are indented.
	"""
	_write('', a)
	_write( *['\t%s' % t for t in b] )
	_write('')


def blank():
	_header()
	_write("")
	

def set_debug():
	global _debug
	_debug = True


def finish():
	global _makefd, makefile, makeflags
	# _makefd.flush()
	# os.fsync(_makefd.fileno())
	_makefd.close()
	if _debug:
		tmp = open(makefile, 'r')
		sys.stdout.writelines(tmp.readlines())
	else:
		args = _makeprog + ['-f', makefile] + makeflags
		print '# calling', args
		rv = subprocess.call(args)
		os.remove(makefile)
		if rv != 0:
			die.info("CALL: %s" % (' '.join(args)))
			die.die("Make fails with %d" % rv)

def date():
	return datetime.datetime.now().ctime()


class FileNotFound(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)



def path_to(s):
	for d in os.environ['PATH'].split(':'):
		tmp = os.path.join(d, s)
		if os.access(tmp, os.X_OK):
			return tmp
	raise FileNotFound, s


def set_make_prog(*s):
	global _makeprog
	try:
		path_to(s[0])
	except FileNotFound:
		die.die("Specified make program '%s' not on PATH" % s[0])
	_makeprog = s


def ncpu():
	"""
	@rtype: str   !Not an integer!
	@return: a string representation of the integer number of cores that
		the computer has.
	"""
	n = 0
	for x in open('/proc/cpuinfo', 'r'):
		if x.split(':')[0].strip() == 'processor':
			n += 1
	assert n > 0, "Silly!"
	return str(n)


def read(fn):
	if DB_format == 'avio':
		h, d, c = avio.read_hdc(open(fn, 'r'))
	elif DB_format == 'fiatio':
		h, d, c = fiatio.read(open(fn, 'r'))
	else:
		die.die("Unknown metadata format: %s" % DB_format)
	return h, d










speechresearch/gmisclib/fiatio.py


"""Fiatio reads and writes an extension of the
FIAT file format originally defined by David Wittman (UC Davis).
This reads and writes the FIAT 1.2 format, defined at U{http://kochanski.org/gpk/papers/2010/fiat.pdf}.
(FIAT 1.0 is defined at U{http://dls.physics.ucdavis.edu/fiat/fiat.html}.)

Nice FIAT features:
	- header information looks like a comment
	to most programs, so they will treat a FIAT file as
	simple multi-column ASCII.

	- since it has column names in the header, you can add
	columns at will, and your existing scripts will continue
	to run.

	- Simple to parse.

	- Easy to generate.


This describes fiat 1.2 format, which is nearly 100%
upwards compatible with fiat 1.0 format.
It is defined as follows:

	1. Lines are separated by newlines.

	2. All values are encoded by replacing newline and other difficult
	characters by a percent character (%) followed by a hex code
	on writing, and the reverse on reading.   (There are also
	some more human-friendly codes which can be used, instead
	of pure hex:
	see L{g_encode._specials} for their definitions.   Notably,
	C{%S} is space, C{%L} is newline, C{%R} is carriage return,
	C{%t} is tab, and C{%T} is percent.)

	3. At the top of the file, you have a line identifying the format: "# fiat 1.2"
	(regexp: C{"# fiat 1\.[0-9.]+"}).

	4. Then, you typically have a number of header lines beginning with "#".
	Header lines are in the form C{# attribute = value} (where
	white space is optional and can be a mixture of spaces and tabs).
	The attribute must match the regular expression C{[a-zA-Z_][a-zA-Z_0-9]*} .
	The value is whatever follows the equals sign, after leading and following
	white space is stripped.  If the value begins and ends with
	the same quote character, either C{'} or C{"}, the quotes are also stripped off.
	Values may contain any character except newline and the chosen quote.

		- Note that you must quote or encode a value if it begins or ends with whitespace.

		- Note also that header lines can also appear further down in the file;
			they are not restricted to the top.

		- Any other header lines are just treated as comments and ignored.

	6. There may be header lines of the form
	"# TTYPE1 = name" or "#ttype4 = name"
	which name the columns of the data (the leftmost column is TTYPE1).
	If you don't name the Ith column, its name will be C{I}.
	When writing, this module adds an attribute
	COL_SEPARATOR which contains the numeric code(s)
	(ASCII) of the column separator character(s).  This defaults to 9,
	ASCII tab.
	The module also adds a COL_EMPTY attribute with the string used to mark an
	blank (nonexistant) item.  (This defaults to C{%na}.)  Note that nonexistant
	is not the same as a zero-length string.

		- These lines may also appear anywhere in the file.   They take
			effect immediately.

		- All attributes and names are optional.

	7. Typically, the header is followed by multicolumn ASCII data.
	Columns are separated (by default) with any white space,
	but if there is a COL_SEPARATOR attribute, it is used instead.
	Empty entries for columns should be indicated by whatever code is specified
	in COL_EMPTY, if that is set.
	Otherwise, if COL_SEPARATOR is set, COL_SEPARATOR strings separate items,
	some of which may simply be empty.
	(In all cases, a completely blank line is treated as a datum which has all
	columns blank (nonexistant).)

If there is no DATE attribute, the write routine adds one, using the current date
and time, in the form ccyy-mm-ddThh:mm:ss (as defined in the NASA FITS format).
Note that all attributes are optional.

This is not quite David Wittman FIAT (1.0), which forces value to either be quoted
or to contain no white space. Dwittman FIAT will take a line
in the form "#a=b c", and interpret c as a comment, whereas
fiat 1.2 will interpret the value as "b c".
However, almost all files will be interpreted the same way as Fiat 1.0.

Here's an example::

	# fiat 1.2
	# TTYPE1 = b
	# TTYPE2 = a
	# SAMPRATE = 2.3
	# DATE = 2001-09-21T21:32:32
	# COL_EMPTY = "%na"
	# COL_SEPARATOR = "9"
	# Comment1
	# Comment2
	# b	a
	2	1
	3	2
	3	%na
	%na	3
	%na	%na
	0	1
"""


import re
import types
import string
import warnings

# from gmisclib:
import gpk_writer
import g_encode

TABLEN = 8

class FiatioWarning(UserWarning):
	def __init__(self, *s):
		UserWarning.__init__(self, *s)



def _alph(s):
	n = min(len(s), 8)
	o = 0.0
	f = 1.0
	# Not OK for unicode. Sigh.
	for i in range(n):
		f = f/256.0
		o += f * ord(s[i])
	return -o


# def col_order(a, b):
	# lc = cmp(len(str(a[0]))+a[1], len(str(b[0]))+b[1])
	# if lc != 0:
		# return lc
	# return cmp(str(a[0]), str(b[0]))

def col_order(a, b):
	sa = str(a)
	sb = str(b)
	lc = cmp(len(sa), len(sb))
	if lc != 0:
		return lc
	return cmp(sa, sb)


_autogen = re.compile("COL_SEPARATOR$", re.IGNORECASE)
_drop = re.compile("(__NAME_TO_COL|__COLUMNS)$")


def write_array(fd, adata, columns=None, comments=None, hdr=None, sep='\t', numeric=False):
	"""Write a rectangular array in FIAT format.
	Adata is a 2-D numpy array or a sequence of sequences.
	"""
	w = writer(fd, sep=sep)

	if columns is not None:
		w.add_cols(columns)
	if hdr is not None:
		w.headers(hdr)
	if comments is not None:
		for c in comments:
			w.comment(c)
	for i in range(len(adata)):
		w.datavec( adata[i], numeric=numeric )


_autogen = re.compile("TTYPE[0-9]+|COL_EMPTY|COL_SEPARATOR", re.IGNORECASE)

def write(fd, ldata, comments=None, hdr=None, sep='\t', blank='%na', fixed_order=0):
	"""Write a file in FIAT format.
			Ldata is a list of dictionaries.  Each dictionary
			corresponds to one line in the file.   Each
			unique key generates a column, and the values
			are printed in the data section of the FIAT file.
			Note that the TTYPE header lines will be automatically
			generated from ldata.
			Hdr is a dictionary of information that will be
			put in the header.
			Comments is a list of comment lines for the header.
			Fd is a file descriptor where the data should be
			written.
			Sep is a string used to separate data columns.
			Blank is a string to use when a data value is missing.
		"""
	w = writer(fd, sep=sep, blank=blank)
	if comments is not None:
		for com in comments:
			w.comment(com)
	if hdr is not None:
		w.headers(hdr)
	for d in ldata:
		w.datum(d)
	fd.flush()


class writer(gpk_writer.writer):
	"""Write a file in FIAT format.   This class represents an open file,
	and you call member functions to write data into the file.
	This automatically generates much of the header information.
	
	Column names are set from the keys passed in the C{datum()} method.
	Each unique key generates a column, and the values
	are printed in the data section of the FIAT file.
	The TTYPE header lines will also be automatically generated.
	"""

	def comment(self, comment):
		"""Add a comment to the data file.
		@param comment: the comment
		@type comment: str
		"""
		if '\n' in comment:
			raise ValueError, "No newline allowed in comments for fiatio."
		self.fd.write("# %s\n" % comment)


	def header(self, k, v):
		"""Add a single C{key=value} line to the header of the data file.
		@param k: key
		@param v: value
		@type k: str
		@type v: str
		"""
		if _autogen.match(k):
			warnings.warn("Hdr specifies information that is automatically generated: %s" % k, FiatioWarning)
		elif _drop.match(k):
			return
		self.__write_header(k, v)
	

	def __init__(self, fd, sep='\t', blank='%na'):
		"""@param fd: where to write the data
		@type fd: L{file}
		@param sep: what separates columns?
		@type sep: str
		@param blank: what marks a spot where there isn't data?
		@type blank: str
		"""
		gpk_writer.writer.__init__(self, fd)
		self.enc = _encoder(sep)
		self.blank = blank
		self.sep = sep
		self.map = {}
		self.columns = []
		fd.write("# fiat 1.2\n")
		fd.write("# I/O code: gmisclib.fiatio.py in speechresearch project on http://sourceforge.org\n")
		fd.write("# Format definition: http://kochanski.org/gpk/papers/2010/fiat.pdf\n")
		self.__write_header('COL_EMPTY', self.blank)
		self.__write_header('COL_SEPARATOR', 
		 		' '.join([str(ord(sc)) for sc in self.sep])
				)

	def add_cols(self, colnames):
		n = len(self.map)
		for c in colnames:
			self.map[c] = n
			self.columns.append( c )
			self.fd.write("# TTYPE%d = %s\n" % (n+1, c))
			n += 1
	
	def __hline(self, o):
		"""o is not used, except to help set the width of each field.
		"""
		ostart = 0
		hstart = 1	# The comment symbol.
		ls = len(self.sep)
		hline = []
		for (cn, val) in zip(self.columns, o):
			w = max(1, len(val) + (ostart - hstart)/2)
			ostart += len(val) + ls
			cn = str(cn)
			hstart += len(cn) + ls
			hline.append(cn.center(w))
		self.fd.write('#' + self.sep.join(hline) + '\n')


	def __write_header(self, k, v):
		v = '%s' % v
		if '\n' in v or v[0] in string.whitespace or v[-1] in string.whitespace:
			v = '|%s|' % self.enc.fwd(v)
		self.fd.write("# %s = %s\n" % (k, v))


	def datum(self, data_item):
		"""Write a line into a fiat file.   They column names will be set from
		the keys.
		@param data_item: a dictionary of C{key=value} pairs.
		@type data_item: C{dict(str: anything)}
		"""
		o = [ self.blank ] * len(self.map)
		# o = [ self.blank for q in self.map.keys() ]
		try:
			# This is the path for most calls.
			for (k, v) in data_item.iteritems():
				o[self.map[k]] = self.enc.fwd(str(v))
		except KeyError:
			# This is the path the first time, when self.map
			# doesn't yet exist.
			add = []
			for (k, v) in data_item.iteritems():
				if isinstance(k, types.StringType):
					pass
				elif isinstance(k, types.IntType) and k>=0:
					pass
				else:
					raise TypeError, ("Key is not a string or non-negative integer", k)
				if not k in self.map:
					# add.append( (k, len(str(v))) )
					add.append( k )
			add.sort(col_order)
			# self.add_cols([ t[0] for t in add ])
			self.add_cols( add )
			o = [ self.blank ] * len(self.map)
			# o = [ self.blank for q in self.map.keys() ]
			for (k, v) in data_item.iteritems():
				o[self.map[k]] = self.enc.fwd(str(v))
			self.__hline(o)
		self.fd.write(self.sep.join(o) + '\n')


	def datavec(self, vector, numeric=False):
		"""This assumes that you've already called add_cols() to set the
		column names.   It is an error to have a vector whose length doesn't
		match the number of column names.
		"""
		lv = len(vector)
		lc = len(self.columns)
		assert lv >= lc, "vector length=%d but %d columns" % (lv, lc)
		if lc < lv:
			self.add_cols( [ '%d' % q for q in range(lc, lv) ] )
		if numeric:
			self.fd.write( self.sep.join([str(q) for q in vector]) + '\n' )
		else:
			self.fd.write( self.sep.join([self.enc.fwd(str(q)) for q in vector]) + '\n' )


class merged_writer(writer):
	"""Assumes that the data will be read with read_merged(), so that
	header values will supply default values for each column.
	"""

	def __init__(self, fd, sep='\t', blank='%na'):
		writer.__init__(self, fd, sep, blank)
		self._hdr = {}
	
	def header(self, k, v):
		self._hdr[k] = v
		writer.header(self, k, v)

	def datum(self, data_item):
		"""Assumes that the data will be read with read_merged(), so that
		header values will supply default values for each column.
		This writes a line in the fiat file, but first it deletes any values
		that alread exist as a header item of the same name.
		"""
		tmp = {}
		for (k, v) in data_item.items():
			if k not in self._hdr or v!=self._hdr[k]:
				tmp[k] = v
		writer.datum(self, tmp)


def shared_data_values(data_items):
	"""Takes a list of data and pulls out all the items that have
	the same value in each line.    The idea is that you can then
	put them into the header via::

	hdr, data, c = read(fd)
	htmp, data = shared_data_values(data)
	hdr.update(htmp)

	@type data_items: C{list(dict(str: anything))}
	@return: It returns a tuple of (1) a dictionary of header items,
		and (2) a list of data.  The list has the same length as
		C{data_items}, but the dictionaries within it may have fewer entries.
	@rtype: C{tuple(dict(str:anything), list(dict(str:anything)))}
	"""
	data_items = list(data_items)
	values = None
	for datum in data_items:
		if values is None:
			values = datum.copy()
		for (k, v) in datum.items():
			if k in values and v!=values[k]:
				del values[k]
	assert values is not None
	outdata = []
	for datum in data_items:
		tmp = {}
		for (k, v) in datum.items():
			if k not in values:
				tmp[k] = v
			else:
				assert v == values[k]
		outdata.append(tmp)
	return (values, outdata)


BadFormatError = g_encode.BadFormatError
FiatError = BadFormatError


class ConflictingColumnSpecification(BadFormatError):
	def __init__(self, s):
		FiatError.__init__(self, s)



def _check_last_comment(comment, names):
	"""Check to see if the last comment is just a list of column names.
	This is what write() produces.   If so, it can be safely deleted.
	"""
	# print "SORTED NAMES=", sorted_names
	# print "LAST COMMENT", comment.split()
	return comment.split() == names



_encoder_cache = {}
def _encoder(sep):
	CACHELEN = 30
	if sep not in _encoder_cache:
		if len(_encoder_cache) > CACHELEN:
			_encoder_cache.pop()
		notallowed = '%#=\n\r'
		if sep is '':
			notallowed += ' \t\f\v'
		else:
			if sep in notallowed:
				raise ValueError, "Illegal separator: {%s}" % sep
			notallowed += sep
		_encoder_cache[sep] = g_encode.encoder(notallowed=notallowed)
	return _encoder_cache[sep]


class _rheader(object):
	"""This class is private.  It processes and accumulates header information
	as a FIAT file is read in.
	It represents the header information of a fiat file.
	"""

	LTTYPE = len('TTYPE')

	def __init__(self):
		self.sep = None
		self.blank = '%na'
		self.comments = []
		self.name_to_col = {}
		self.header = {}
		# self.header = {'__COLUMNS': {}, '__NAME_TO_COL': {}
				# }
		self.enc = _encoder('')
		self.icol = []
		self.colmap = {}

	def dequote(self, s):
		"""Remove quotes from a value."""
		ss = s.strip()
		if len(ss) < 2:
			return ss
		elif ss[0] in '\'"|' and ss[0]==ss[-1]:
			if ss[0] == '|':
				return self.enc.back(ss[1:-1])
			return ss[1:-1]
		return ss
	
	def parse(self, s):
		"""Parse a line of text and store the information.
		@type s: str
		"""
		l = s[1:].strip()
		a = l.split('=', 1)
		if len(a) > 1 and len(a[0].split()) == 1:
			attr = a[0].strip()
			val = self.dequote(a[1])
			if attr.upper().startswith('TTYPE'):
				ic = int(attr[self.LTTYPE:])-1
				if ic in self.colmap and self.colmap[ic]!=val:
					raise ConflictingColumnSpecification, 'column=%d: "%s" vs. "%s"' % (
										ic, val, self.icol[ic]
										)
				if val in self.name_to_col and self.name_to_col[val] != ic:
					raise ConflictingColumnSpecification, 'val="%s": columns %d vs. %d' % (
										val, ic, self.icol[ic]
										)
				self.extend_icol(ic+1)
				self.icol[ic] = val
				self.colmap[ic] = val
				self.name_to_col[val] = ic
			elif attr == 'COL_EMPTY':
				self.blank = val
			elif attr == 'COL_SEPARATOR':
				self.sep = ''.join( [chr(int(q)) for q in val.split() ] )
				self.enc = _encoder(self.sep)
			else:
				self.header[attr] = val
		elif not _check_last_comment(l, self.icol):
			self.comments.append(l)


	def extend_icol(self, la):
		if len(self.icol) < la:
			self.icol.extend( range(len(self.icol), la) )

	def dump(self, d):
		hdr = self.header
		com = self.comments
		self.header = {}
		self.comments = []
		return (hdr, d, com)

	def dumpx(self, d):
		"""Two special entries are added to header: __COLUMNS points to a mapping
		from column numbers (the order in which they appeared in the file,
		left to right, starting with 0) to names,
		and __NAME_TO_COL is the reverse mapping.
		"""
		hdr = self.header
		hdr['__NAME_TO_COL'] = self.name_to_col
		hdr['__COLUMNS'] = self.colmap
		com = self.comment
		self.header = {}
		self.comment = []
		return (hdr, d, com)


def read(fd):
	"""Read a fiat format data file.
	Each line in the FIAT file is represented by a dictionary that maps
	column name into the data (data is a string).
	Lines without data in a certain column will not have the corresponding
	entry in the dictionary for that line.

	You can use this function as follows::

		hdr, data, comments = read(fd)
		for datum in data:
			print datum['X']

	@return: Three items: header, data, and comments.
		Header is the collected dictionary of header information
		data is a list of dictionaries, one for each line in the file,
		and comments is a list of strings.
	@rtype: tuple(dict, list(dict(str:str)), list(str))
	@param fd: The data source: typically a file descriptor.
	@type fd: An iterator that generates strings.  Typically a L{file} object.
	"""
	out = []
	hdr = {}
	comments = []
	for (h, d, c) in readiter(fd):
		hdr.update(h)
		comments.extend(c)
		if d is not None:
			out.append(d)
	return (hdr, out, comments)


def read_merged(fd):
	"""Read in a fiat file and return a list of dictionaries,
	one for each line in the file.  (Also a list of comment lines.)
	Each line in the input FIAT file is represented by a dictionary that maps
	column name into the data (data is a string).
	The header data in the FIAT file is merged into the per-column data,
	so that the header data is used as a default value for the column of the same name.
	As a result, all the information in the file (both header and data) is in the
	resulting list of dictionaries.
	
	NB: this is a bit of a specialized routine.   Normally, one uses L{read}.
	
	E.g. if there is a header line "# X = Y" and
	no data column called "X", then this will succeed::
	
		data, comments = read_merged(fd):
		for datum in data:
			assert datum['X']=='Y'

	That this routine does not require header lines to precede data lines.
	If header lines appear in the middle, then a new column will be created from
	that point onwards.
	@return: (data, comments)
	@rtype: (list(dict), list(str))
	@param fd: The data source: typically a file descriptor.
	@type fd: An iterator that generates strings.  Typically a L{file} object.
	"""
	out = []
	comments = []
	hdr = {}
	for (h, d, c) in readiter(fd):
		comments.extend(c)
		if d is not None:
			hdr.update(h)
			tmp = hdr.copy()
			tmp.update(d)
			out.append(tmp)
	return (out, comments)



def readiter(fd):
	"""Read in a fiat file.
	Each line in the file is represented by a dictionary that maps
	column name into the data (data is a string).
	Lines without data in a certain column will not have an entry in that line's
	dictionary for that column name.

	Lines beginning with '#' are either header or comment lines.
	A fiat file can mix header lines amongst the data lines.   (Although, typically, all
	the header info is at the top.)

	You can use this function as follows::

		for (hdr, datum, comments) in readiter(fd):
			print datum['X']

	NB: this is a bit of a specialized routine.   Normally, one uses L{read}.

	@param fd: The data source: typically a L{file}.  Not a filename.
	@type fd: Anything that supports iteration. Typically a L{file} object.
	@return: Three items: header, data, and comments.
		Header is the collected dictionary of header information
		since the last iteration,
		data is a dictionary of the data on the current line,
		and comments is a list of comment string seen so far.
		The end of the file yields None for the last data,
		along with any header info or comments after the last datum.
	@rtype: (dict(str:str), dict(str:str), list(str))
	"""
	hobj = _rheader()
	i = 0
	for line in fd:
		if not line.endswith('\n'):	# Incomplete final line.
			if i == 0:
				raise BadFormatError, "Empty file"
			else:
				warnings.warn('fiatio.readiter(): ignoring line without newline.', FiatioWarning)
			break
		line = line.rstrip('\r\n')
		if not line:		# empty line
			yield hobj.dump({})
		elif line.startswith('#'):
			if i==0 and line.startswith('# fiat'):
				continue
			hobj.parse(line)
		else:
			a = line.split(hobj.sep)
			if len(hobj.icol) < len(a):
				hobj.extend_icol(len(a))
			tmp = {}
			for (ic, ai) in zip(hobj.icol, a):
				if ai != hobj.blank:
					tmp[ic] = hobj.enc.back(ai)
			yield hobj.dump(tmp)
		i += 1
	yield hobj.dump(None)



def read_as_float_array(fd, loose=False, baddata=None):
	"""Read in a fiat file. Return (header, data, comments),
	where header is a dictionary of header information,
	data is a numpy array, and comments is a list of strings.
	Two special entries are added to header: __COLUMNS points to a mapping
	from column numbers (the order in which they appeared in the file,
	left to right, starting with 0) to names, and
	_NAME_TO_COL holds the reverse mapping.

	Empty values are set to NaN.

	If loose==False, then all entries must be either floating point numbers
	or empty entries or equal to baddata (as a string, before conversion
	to a float).
	If loose==True, all non-floats will simply be masked out.
	"""
	import Num
	import fpconst

	if loose:
		def float_or_NaN(s):
			if s == baddata:
				tmpd = NaN
			else:
				try:
					tmpd = float(s)
				except ValueError:
					tmpd = NaN
			return tmpd
	else:
		def float_or_NaN(s):
			if s == baddata:
				tmpd = NaN
			else:
				tmpd = float(s)
			return tmpd



	NaN = fpconst.NaN
	hobj = _rheader()

	data = []
	maxcols = None
	for (i,line) in enumerate(fd):
		if i==0 and line.startswith('# fiat'):
			continue
		line = line.rstrip('\r\n')

		if line.startswith('#'):
			hobj.parse(line)
		else:
			a = line.split(hobj.sep)
			if len(hobj.icol) < len(a):
				hobj.extend_icol(len(a))
			tmpd = Num.array( [ float_or_NaN(q) for q in a ], Num.Float)
			data.append(tmpd)

	# Now, if the length has expanded between the beginning and the end,
	# go back and fill out the data with NaNs to a uniform length.
	if data and data[0].shape[0] < data[-1].shape[0]:
		NaNs = Num.zeros((maxcols,), Num.Float) + NaN
		assert not Num.sometrue(Num.equal(NaNs, NaNs))
	i = 0
	while i<len(data) and data[i].shape[0]<maxcols:
		data[i] = Num.concatenate((data[i], NaNs[:maxcols-data[i].shape[0]]))
		i += 1

	return (hobj.header, data, hobj.comments)



def _hcheck(a, b):
	# del a['__NAME_TO_COL']
	# del a['__COLUMNS']
	assert abs(float(a['SAMPRATE'])-float(b['SAMPRATE'])) < 1e-8
	del a['SAMPRATE']
	del b['SAMPRATE']
	assert a == b


def _dcheck(a, b):
	for (ax, bx) in zip(a, b):
		tmp = {}
		for (k, v) in bx.items():
			tmp[k] = str(v)
		assert ax == tmp


def test1():
	fd = open("/tmp/fakeZZZ.fiat", "w")
	data = [{'a':1, 'b':2},
			{'a':2, 'b':3},
			{'b':3},
			{'a':3},
			{},
			{'a':1, 'b':0}
		]
	comments = ['Comment1', 'Comment2']
	header = {'SAMPRATE': 2.3, 'DATE':'2001-09-21T21:32:32'}
	write(fd, data, comments, header)
	fd.flush()
	fd.close()
	fd = open("/tmp/fakeZZZ.fiat", "r")
	h, d, c = read(fd)
	_hcheck(h, header)
	_dcheck(d, data)
	_ccheck(c, comments)

def _ccheck(c, comments):
	assert len(c) == len(comments)+2
	for ac in comments:
		assert ac in c


def test2():
	fd = open("/tmp/fakeZZZ.fiat", "w")
	data = [{}, {'a': 111},
			{'a':1, 'b':2},
			{'a':2, 'b':3},
			{'b':3},
			{'a':3},
			{},
			{'a':1, 'b':0}
		]
	comments = ['Comment1', 'Comment2']
	header = {'SAMPRATE': 2.3, 'DATE':'2001-09-21T21:32:32'}
	write(fd, data, comments, header)
	fd.flush()
	fd.close()
	fd = open("/tmp/fakeZZZ.fiat", "r")
	h, d, c = read(fd)
	_hcheck(h, header)
	_dcheck(d, data)
	_ccheck(c, comments)



def test3():
	fd = open("/tmp/fakeZZ1.fiat", "w")
	comments = ['Comment1', 'Comment2']
	header = {'SAMPRATE': 2.3, 'DATE':'2001/09/21', 'nasty': '\033\032\011\rxebra'}
	data = [
		{'a':101, 'bljljlj':2, 'fd': 33341, 'q': 12},
		{'a':10, 'bljljlj':2, 'fd': 3334111, 'q': 12},
		{'a':10, 'bljljlj':21, 'fd': 3331, 'q': 12},
		{'a':1, 'bljljlj':4, 'fd': 3334122, 'q': 12},
		{'a':1, 'bljljlj':3, 'fd': 333, 'q': 12}
		]
	write(fd, data, comments, header,
		blank = 'NA'
		)
	fd.flush()
	fd.close()
	fd = open("/tmp/fakeZZ1.fiat", "r")
	h, d, c = read(fd)
	_hcheck(h, header)
	_dcheck(d, data)
	_ccheck(c, comments)


def test4():
	import Num
	fd = open("/tmp/fakeZZ1.fiat", "w")
	adata = Num.zeros((4,7), Num.Float)
	for i in range(adata.shape[0]):
		for j in range(adata.shape[1]):
			adata[i,j] = i**2 + 2*j**2 - 0.413*i*j - 0.112*float(i+1)/float(j+2)
	comments = ['C1']
	hdr = {'foo': 'bar', 'gleep':' nasty\n value\t'}
	columns = ['A', 'b', 'C', 'd']
	write_array(fd, adata, columns=columns,
			comments=comments, hdr=hdr, sep='\t')
	fd = open("/tmp/fakeZZ1.fiat", "r")
	h, adtest, c = read_as_float_array(fd, loose=False, baddata=None)
	_ccheck(c, comments)
	for (k,v) in hdr.items():
		assert h[k] == v
	# for (i,cname) in enumerate(columns):
		# assert h['__COLUMNS'][i] == cname
		# assert h['__NAME_TO_COL'][cname] == i
	if Num.sum(Num.absolute(adtest-adata)) > 0.001:
		raise AssertionError('Bad array recovery')

def test():
	test1()
	test2()
	test3()
	test4()

if __name__ == '__main__':
	test()
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    An algorithm for computing the inverse normal cumulative distribution function
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      updating this page, adding more computer implementations and more
      information about this algorithm and other algorithms for
      computing the inverse normal cumulative distribution
      function. 


    
      The following describes an algorithm for computing the inverse 
normal cumulative distribution function where the relative error has an 
absolute value less than 1.15 × 10−9 in the entire region. References to other algorithms are included.
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    [bookmark: Overview]Overview





    Some years ago, I was searching for a free, fast, and accurate way of computing the inverse normal cumulative distribution function.
 The search gave no satisfactory results, so I decided to write an 
algorithm of my own. This is the result – an algorithm with a relative 
error less than 1.15 × 10−9 in the entire region.





    Later I found some other algorithms for computing the inverse of 
the normal cumulative distribution function. One of these is more 
accurate than this algorithm. All algorithms that I know of are listed 
in the section Other algorithms below.





    Feel free to use my algorithm any way you want. The algorithm has
 been implemented in several computer languages, so before you write 
your own implementation, have a look at the section Computer implementations. The implementations there are free for everyone to use.





    If you have any questions or comments about anything on this web page, take a look at the section Frequently asked questions or let me know. My email address is at the bottom of this page.





    [bookmark: The_distribution_function]The inverse normal cumulative distribution function





    The inverse normal cumulative distribution is a non-linear 
function for which no closed-form solution exists. The function is 
continuous, monotonically increasing, infinitely differentiable, and 
maps the open interval (0,1) to the whole real line.





    
      [image: Inverse normal cumulative distribution function]
    


    Figure 1: The inverse normal cumulative distribution function.
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    [bookmark: An_overview_of_the_algorithm]An overview of the algorithm





    The algorithm uses the fact that if F -1(p) is the inverse normal cumulative distribution function, then G -1(p) = F -1(p+1/2)
 is an odd function. The algorithm uses two separate rational minimax 
approximations. One rational approximation is used for the central 
region and another one is used for the tails.





    The central region is when 0.02425 <= p <= 1 - 0.02425 = 0.97575. In this region a rational minimax approximation is used directly.





    In the tails, when p < 0.02425 or p > 1 - 0.02425 = 0.97575, the argument is first passed through a non-linear tranformation, to make the function more linear, before a rational minimax approximation is applied.





    [bookmark: Quality_of_the_algorithm]Quality of the algorithm





    To put it in a few simple words: The absolute value of the relative error is less than 1.15 × 10−9 in the entire region. For more details, read on.





    In the following, let p be the probability (the input to the algorithm), let x be the corresponding quantile (the desired output), and let x approx be the approximate value of x returned by the algorithm.





    The output of the algorithm, x approx, has a relative error compared to the true quantile x given by (x approx - x) / x. This relative error has an absolute value which is less than 1.15 × 10−9 whenever x >= -38.





    What happens when x < -38 is not really a practical
    problem. First of all, the probability of a random normal variable
    being less than -38 is approximately
    2.885428351 × 10−316. For all
    practical purposes, this probability is identical to zero. Events 
with such a small probability of occurring simply don’t happen at all. 
Secondly, assuming that we are using IEEE double precision arithmetic, 
which is a valid assumption on most computers these days, numbers less 
than 2−1022 (approximately 2.225073859 × 10−308)
 are so-called sub-normal or denormal numbers. Numbers in this range can
 be represented, but not to full precision. So one can’t expect a 
relative error as small as 1.15 × 10−9 for output values in this range < -38 simply because the input can’t even be represented with such precision.





    [bookmark: Error_plots]Error plots





    The plots below show the relative error (x approx - x) / x as a function of the desired value x.





    The values in the plots were obtained as follows.





    
      				A large number of p-values were selected in each of
 the three regions, the lower region [0, 0.02425], the central region 
[0.02425, 0.97575], and upper region [0.97575, 1].





      				For each p-value, p(i), the algorithm was used to produce an approximation x approx(i) of the desired value x(i).





      				Each approximation x approx(i) was then refined to full double precision giving x(i). The refinement was done with an iterative procedure based on Halley’s method.
 The procedure requires an algorithm for computing the normal cumulative
 distribution function to full double precision. This was obtained by 
expressing the normal cumulative distribution function in terms of the 
complementary error function, 1/2 erfc(-x/sqrt(2)), and using
 W. J. Cody’s FORTRAN implementations of the error function 
and scaled and unscaled complementary error function, found at http://www.netlib.org/specfun/erf.





      				Each pair of values, consisting of the approximation x approx(i) and the corresponding refined value x(i), was used to compute the relative error (x approx(i) - x(i)) / x(i). This relative error was then plotted against x(i), for all i in each range.




    





    Error plot for the central region





    Figure 2 shows the relative error in the central region,
    when p is in the interval [0.02425, 0.97575], which approximately corresponds to when x
 is in the interval [-1.97296,1.97296]. The figure clearly shows that 
the algorithm is using a minimax approximation of the relative error. 
The red lines are drawn at ± 1.15 × 10−9.





    The plot is based on evaluating the function in 1 million points.
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    Figure 2: Relative error in the central region.





    Error plot for the lower region





    Figure 3 shows the relative error in the lower region, which
    is when p is smaller than 0.02425 and when x
    is larger than -38, which is when p is in the interval
    [2.885428351 × 10−316, 0.02425],
    which corresponds to when x is in the interval 
[-38,-1.97296]. The figure clearly shows that the algorithm is using a 
minimax approximation of the relative error. The red lines are drawn at 
± 1.15 × 10−9.





    The left green line is drawn at approximately x = -38.44939, which is the quantile corresponding to the exact probability p = 2−1073 (approximately 9.88131 × 10−324).
 This probability is the smallest number which is larger than zero that 
can be represented with IEEE double precision arithmetic (i.e., it is 
the smallest denormalized number). At the left of this point the 
probability can not be distinguished from zero.





    The right green line is drawn at approximately x = -37.51938, which is the quantile corresponding to the exact probability p = (1 - 2−51) × 2−1022 (approximately 2.22507 × 10−308). This probability is the smallest number which is larger than zero that can be represented with full IEEE double precision arithmetic (i.e., it is the smallest normalized number).





    The plot is based on evaluating the function in 1 million points.





    
      [image: Relative error in the lower region]
    


    Figure 3: Relative error in the lower region. The red lines are drawn at ± 1.15 × 10−9





    Error plot for the upper region





    Figure 4 shows the relative error in the upper region, which is when p is larger than 0.97575, which approximately corresponds to when x
 is larger than 1.97296. The figure clearly shows that the algorithm is 
using a minimax approximation of the relative error. The red lines are 
drawn at ± 1.15 × 10−9.





    The left green line is drawn at approximately x = 8.20954, which is the quantile corresponding to the exact probability p = 1-2−53.
 This probability is the largest number which is smaller than one that 
can be represented with IEEE double precision arithmetic.





    The right green line is drawn at approximately x = 8.29236, which is the quantile corresponding to the exact probability p = 1-2−54.





    Computing the lower tail cumulative probability for any value between the two green lines (8.20954 < x < 8.29236) will give 1-2−53
 when using IEEE double precision arithmetic. Computing the lower tail 
cumulative probability for any value at the right of the right green 
line (x > 8.29236) will return 1 when using IEEE double precision arithmetic.





    The plot is based on evaluating the function in 1 million points.





    
      [image: Relative error in the upper region]
    


    Figure 4: Relative error in the upper region. The red lines are drawn at ± 1.15 × 10−9.





    [bookmark: Pseudo_code_for_rational_approximation]Pseudo-code algorithm for rational approximation





    The algorithm below assumes p is the input and x is the output.




       Coefficients in rational approximations.
   a(1) <- -3.969683028665376e+01
   a(2) <-  2.209460984245205e+02
   a(3) <- -2.759285104469687e+02
   a(4) <-  1.383577518672690e+02
   a(5) <- -3.066479806614716e+01
   a(6) <-  2.506628277459239e+00

   b(1) <- -5.447609879822406e+01
   b(2) <-  1.615858368580409e+02
   b(3) <- -1.556989798598866e+02
   b(4) <-  6.680131188771972e+01
   b(5) <- -1.328068155288572e+01

   c(1) <- -7.784894002430293e-03
   c(2) <- -3.223964580411365e-01
   c(3) <- -2.400758277161838e+00
   c(4) <- -2.549732539343734e+00
   c(5) <-  4.374664141464968e+00
   c(6) <-  2.938163982698783e+00

   d(1) <-  7.784695709041462e-03
   d(2) <-  3.224671290700398e-01
   d(3) <-  2.445134137142996e+00
   d(4) <-  3.754408661907416e+00

   Define break-points.

   p_low  <- 0.02425
   p_high <- 1 - p_low

   Rational approximation for lower region.

   if 0 < p < p_low
      q <- sqrt(-2*log(p))
      x <- (((((c(1)*q+c(2))*q+c(3))*q+c(4))*q+c(5))*q+c(6)) /
            ((((d(1)*q+d(2))*q+d(3))*q+d(4))*q+1)
   endif

   Rational approximation for central region.

   if p_low <= p <= p_high
      q <- p - 0.5
      r <- q*q
      x <- (((((a(1)*r+a(2))*r+a(3))*r+a(4))*r+a(5))*r+a(6))*q /
           (((((b(1)*r+b(2))*r+b(3))*r+b(4))*r+b(5))*r+1)
   endif

   Rational approximation for upper region.

   if p_high < p < 1
      q <- sqrt(-2*log(1-p))
      x <- -(((((c(1)*q+c(2))*q+c(3))*q+c(4))*q+c(5))*q+c(6)) /
             ((((d(1)*q+d(2))*q+d(3))*q+d(4))*q+1)
   endif






    [bookmark: Refining_the_result]Refining the result to full machine precision





    If a function is available that can compute the normal cumulative
 distribution function to full machine precision, the approximation of 
the inverse normal cumulative distribution function can easily be 
refined to full machine precision. Here, "full machine precision" means 
full double precision using IEEE arithmetic. The complementary error 
function, commonly named erfc, where erfc(x) = 1 - erf(x),
 is excellent for refining the approximation, since there is a simple 
relationship between the normal cumulative distribution function, Phi(x) and the complementary error function:




       Phi(x) = 0.5 * erfc(-x/sqrt(2))






    W. J. Cody’s FORTRAN implementations of the error function and scaled and unscaled complementary error function may be found at http://www.netlib.org/specfun/erf.





    [bookmark: Pseudo_code_for_refinement]Pseudo-code algorithm for refinement




       The relative error of the approximation has
   absolute value less than 1.15 × 10−9.  One iteration of
   Halley’s rational method (third order) gives full machine precision.

   if 0 < p < 1
      e <- Phi(x) - p                       [use this line
      e <- 0.5 * erfc(-x/sqrt(2)) - p        OR this; not both]
      u <- e * sqrt(2*pi) * exp(x^2/2)
      x <- x - u/(1 + x*u/2)
   endif






    [bookmark: Outline_of_refinement_algorithm]Outline of the refinement algorithm





    Halley rational method is a third order method for finding roots of equations. Assuming f(x) is the function whose root is to be found and assume f'(x) and f''(x) are the first and second derivative, respectively. Then Halley's rational method is




       x <- x - f(x)/f'(x) * (1 - (f(x)*f''(x))/(2*f'(x)^2))^(-1)






    If x is close to a root of f(x), then (f(x)f''(x))/(2*f'(x)^2) will be close to zero. If this expression is replaced by zero, the above reduces to the famous Newton’s method




       x <- x - f(x)/f'(x)






    In this case, the function to solve is




       f(x) = Phi(x) - p






    The first and second derivatives become




        f'(x) = 1/sqrt(2*pi) * exp(-x^2/2)
   f''(x) = -x * 1/sqrt(2*pi) * exp(-x^2/2) = -x * f'(x)






    The second derivative is thus a simple function of the first 
derivative. Then we can use Halley’s third order method rather than 
Newton’s second order method with virtually no extra computations. In 
this case, the formula for Halley’s method reduces to




       x <- x - f(x)/f'(x) * (1 + x/2*f(x)/f'(x))^(-1)






    which is better written as the following to avoid computing f(x)/f'(x) twice




       u <- f(x)/f'(x)
   x <- x - u * (1 + x/2*u)^(-1)






    [bookmark: Computer_implementations]Computer implementations





    Here are some implementations of the algorithm above. I have 
written a few of them, but most of them are written by kind people 
around the world. Use them as you wish, for whatever purpose.





    If you write an implementation that you want me to put on this page, then let me know.





    [bookmark: bc]bc





    
      				Peter John Acklam (yours faithfully) wrote an implementation for POSIX bc (the arbitrary precision calculator language) and a POSIX sh (shell) wrapper.




    





    [bookmark: C]C/C++





    
      				Jeremy Lea
 (Research Engineer, Infrastructure Engineering, Transportek, CSIR, 
South Africa) wrote a C/C++ implementation. It is tailored for Visual 
C++, but should compile under GCC with only a few minor changes.





      				V. Natarajan (Kanchipuram (near Madras), India), wrote a C implementation.





      				Chad Sprouse
 (The Johns Hopkins University, Applied Physics Laboratory, Information 
Operations/Intelligence Systems Group, Laurel, MD, USA) wrote a C 
implementation.





      				Dr. Thomas Ziegler
 (Senior Researcher, Project Manager, ftw. Telecommunications Research 
Center Vienna, Vienna, Austria) wrote a C implementation. (Note: this file contained a typo in one of the coefficients. This has been fixed.) 
       
       
       




    





    [bookmark: Delphi]Delphi





    
      				Greg McCormick
 (Water Operational Research Centre, Department of Systems Engineering, 
Brunel University, Uxbridge, UK) wrote a Delphi implementation.




    





    [bookmark: Fortran]Fortran





    
      				Ren-Raw Chen
 (associate professor at Rutgers University in New Brunswick, New 
Jersey, USA), wrote a Fortran implementation based on John Herrero’s VB 
implementation.




    





    [bookmark: Java]Java





    
      				Sherali Karimov wrote a Java class.





      				Alankar Misra
 (software engineer at Digital Sutras, Mumbai, India), wrote a Java 
function, and provided an HTML page with a demo so that the algorithm 
may be run interactively.




    





    [bookmark: Mathematica]Mathematica





    
      				William Shaw (Professor of Financial Mathematics, King’s College, The Strand, London, UK) made a Mathematica notebook and a PDF image of it.




    





    [bookmark: MATLAB]MATLAB





    
      				Peter John Acklam (yours faithfully) wrote a MATLAB implementation and some related routines.




    





    [bookmark: Oracle_PLSQL]Oracle PL/SQL





    
      				Martin Smit (Analyst, Enerweb, South Africa) wrote an Oracle PL/SQL implementation.




    





    [bookmark: Perl]Perl





    
      				Peter John Acklam (yours faithfully) wrote a Perl implementation.




    





    [bookmark: PHP]PHP





    
      				Michael Nickerson wrote a PHP implementation based on Dr. Thomas Ziegler’s C implementation.




    





    [bookmark: Python]Python





    
      				Dan Field wrote a Python implementation.




    





    [bookmark: Visual_Basic]Visual Basic





    
      				Geoffrey C. Barnes, Ph.D. Fels Center of Government and Jerry Lee Center of Criminology University of Pennsylvania, wrote a VB.NET implementation.





      				Richard W. Kulp, Ph.D., CQE, Consultant in Applied Statistics, wrote a VB6 implementation.





      				John Herrero
 wrote a Microsoft Visual Basic implementation. (Note that the 
coefficients have been rounded to 15 digits, but I don’t think it 
affects the algorithm.)




    





    [bookmark: Other_algorithms]Other algorithms





    There exists other algorithms for computing the inverse normal cumulative distribution function. Here the are ones I know about.





    
      				
        The URL http://lib.stat.cmu.edu/apstat/111 contains FORTRAN code published in: J. D. Beasley and S. G. Springer, Applied Statistics, vol. 26, 1977, pp. 118-121.





        I don’t know anything about the accuracy of this algorithm, 
but a comment in the code states that Applied Statistics algorithm 241 
is more accurate.




      





      				
        The URL http://lib.stat.cmu.edu/apstat/241 contains FORTRAN code published in: Michael J. Wichura, Applied Statistics, vol. 37, 1988, pp. 477-484.





        The FORTRAN code contains two algorithms, one which is accurate to 1 part in 107 and one which is accurate to 1 part in 1016.




      





      				
        The Cephes library at the URL http://www.netlib.org/cephes/index.html contains the C program ndtri.c.





        I don’t know anything about the accuracy of this algorithm.




      





      				
        Boris Moro. The full Monte. Risk Magazine, 8(2) (February): 57-58, 1995





        I don’t know anything about the accuracy of this algorithm.




      





      				Bruce W. Schmeiser: Approximations to the Inverse Cumulative Normal Function for Use on Hand Calculators, Applied Statistics, vol. 28, No. 2 (1979), pp. 175-176





      				
        Microsoft Excel’s NORMSINV.





        Microsoft has used various implementations in NORMSINV, but 
it has been documented, and admitted by Microsoft, that at least up 
until 2002 they were poor. Article KB826772 has some documentation about NORMSINV in Excel 2003.




      




    





    [bookmark: FAQ]Frequently asked questions (F.A.Q.)





    Here are some of the most frequently asked questions I receive about this algorithm.





    
      				
        Q: Do you have proof of correctness?





        A: (I know that this answer is not good
        enough. I am working on it.) I have shown in the plots 
above that the error of the algorithm is inside the specified limits. 
This has been confirmed by several others who have implemented the 
algorithm. If this is not satisfactory please let me know what you are 
missing.





        A few people have ended up with values with a larger relative error than 1.15 × 10−9, but in every
 case this has been due to errors in the computer implementations, not 
the algorithm as such. Once fixed, the errors are within the specified 
limits.




      





      				
        Q: Has this algorithm been published anywhere?





        A: This algorithm has not been published in any journal. This web-page is the most official source there is. If you want an algorithm that has been published in a journal, look in the section Other algorithms.




      





      				
        Q: What about copyright?





        A: You can use the algorithm, including any of the computer implementations listed in the section Computer implementations, for whatever purpose you want, but please show common courtesy and give credit where credit is due.




      





      				
        Q: I think I have found an error in one of the implementations. What do I do?





        A: Please let met know! Better yet, fix it 
and post a corrected version. I don’t master all the languages in which 
this algorithm has been implemented, so it might be that all I can do is
 to add a warning on this web page.




      





      				
        Q: How did you find the coefficients?





        A: The coefficients were computed by another
      algorithm I wrote, an iterative algorithm that moves the nodes
      back and forth to minimize the absolute value of the relative
      error in the rational approximation. (The nodes are the values of
      x for which the algorithm is exact, i.e., the values
      of x for which
      error in the algorithm is zero.)




      




    





    [bookmark: Recent_changes]Recent changes to this page





    
      				2009-02-27





      				Fixed typographic errors.





      				2007-02-21





      				Added more the Mathematica implementation by Dr William Shaw. Also added more information about the algorithm.





      				2005-03-11





      				Fixed an error in the bc implementation. The sign in the output was incorrect in the lower region.





      				2005-02-25





      				Fixed a typo. (Ren-Raw Chen wrote a Fortran version, not Delphi.)





      				2004-05-04





      				Added the PHP implementation by Michael Nickerson and the Python implementation by Dan Field.





      				2004-03-06





      				Fixed a typo regarding the range where the algorithm was valid. I had written x >= 38, but should have written x >= -38. Hopefully this was obvious and didn’t cause much confusion. Also added the VB.NET implementation by Geoffrey C. Barnes.
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      				Halley’s Method, at Wolfram MathWorld, URL: http://mathworld.wolfram.com/HalleysMethod.html





      				The error function, at Wolfram MathWorld, URL: http://mathworld.wolfram.com/Erfc.html
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speechresearch/gmisclib/matrix_rearrange_labels.py


#!/usr/bin/env python

"""This module helps you plot confusion matrices or similar
images where the axis labels do not have a natural order.
So, the probability of confusing two phonemes is a perfect example:
phonemes do not naturally fall onto a 1-dimensional sequence,
so one is free to put them in any order one likes.
Given that, one might as well put them into an order that
reveals something interesting about the probabilities.

All the functions ending in "2" work on rectangular arrays.
All the functions without "2" work only on square arrays, and
they assume that that both axes remain in the same order.
"""

import numpy

import die
import blue_data_selector



def _mswap(sw1, sw2, m):
	"""Swap rows and columns in matrix m.
	Produces a copy of the matrix.
	@param m: matrix
	@param sw1: how to re-arrange first axis
	@param sw2: how to re-arrange second axis
	"""
	assert sw1.shape == (m.shape[0],)
	assert sw2.shape == (m.shape[1],)
	m1 = numpy.take(m, sw1, axis=0)
	tmp = numpy.take(m1, sw2, axis=1)
	assert tmp.shape == m.shape
	return tmp


def _lswap(swv, m):
	"""Swap labels in list m, according to mapping swv.
	Produces a new list.
	"""
	assert swv.shape == (len(m),)
	return [ m[swv[i]] for i in range(len(m)) ]



class diagfom(object):
	"""A class that defines a figure-of-merit for a matrix.
		It tries to put the largest entries on the diagonal.
		Instances of this class are passed to L{symm_swap_toward_minimal_fom}.
	"""
	def __init__(self, n, sign=1):
		"""@param sign:
			- If sign=1, the f-o-m returned by L{eval}
				will be minimal when
				the most positive matrix elements are on the diagonal.
			- If sign=-1, you'll get minimal fom with the
				the most positive elements off diagonal.
		@type sign: int
		@param n: dimension of matrix.
		@type n: int
		"""
		ar = numpy.arange(n)
		self.weight = sign*numpy.absolute(ar[:,numpy.newaxis] - ar[numpy.newaxis,:])

	def eval(self, swv, m):
		"""Evaluate the figure of merit for a matrix m with the
		specified swap vector.
		@param m: matrix
		@param swv: swap vector
		@return: figure of merit
		@rtype: int or float (according to the type of m).
		"""
		m2 = _mswap(swv, swv, m)
		# return Num.sum(Num.ravel(m2*self.weight))
		tmp = numpy.sum(m2*self.weight)
		return tmp


class diagfom2(object):
	"""This tries to make your matrix approximately diagonal for rectangular matrices.
	"""
	def __init__(self, n1, n2):
		a1 = numpy.arange(n1)
		a2 = numpy.arange(n2)
		self.weight = numpy.absolute(a1[:,numpy.newaxis]/float(n1-1) - a2[numpy.newaxis,:]/float(n2-1))

	def eval(self, sw1, sw2, m):
		m2 = _mswap(sw1, sw2, m)
		# return Num.sum(Num.ravel(m2*self.weight))
		return numpy.sum(m2*self.weight)


class blockfom(object):
	"""This tries to make your matrix into a block form.
	The idea is to mimimize the sum of entry-to-entry differences along a row
	(same with columns).
	"""
	def __init__(self, n1, n2):
		pass

	def eval(self, sw1, sw2, m):
		m2 = _mswap(sw1, sw2, m)
		o = 0.0
		o += numpy.sum(numpy.absolute(m2[1:,:] - m2[:-1,:]))
		o += numpy.sum(numpy.absolute(m2[:,1:] - m2[:,:-1]))
		return o


def symm_swap_toward_minimal_fom(m, fom, maxtries):
	"""Used internally.  Finds an ordering of the labels that minimizes
	whatever C{fom} you supply.   Both axes will have the same order.
	"""
	n = m.shape[0]
	assert m.shape == (n, n)
	swv = numpy.arange(n)
	of = fom.eval(swv, m)
	sincelast = 0
	bds = blue_data_selector.bluedata( [ (i,j) for i in range(n) for j in range(n) if i!=j ] )
	if maxtries is None:
		maxtries = 2*n*n
	for (i,j) in bds:
		oswv = numpy.array(swv, numpy.int, copy=True)
		swv[i], swv[j] = (swv[j], swv[i])
		nf = fom.eval(swv, m)
		if nf < of:
			of = nf
			sincelast = 0
		else:
			swv = oswv
			sincelast += 1
		if sincelast > maxtries:
			break
	return swv


def swap_toward_minimal_fom(m, fom, maxtries):
	"""Used internally.  Finds an ordering of the labels that minimizes
	whatever C{fom} you supply.   The ordering of the two axes may be different.
	"""
	n1, n2 = m.shape
	assert m.shape == (n1, n2)
	sw1 = numpy.arange(n1)
	sw2 = numpy.arange(n2)
	of = fom.eval(sw1, sw2, m)
	sincelast = 0
	bd1 = blue_data_selector.bluedata( [ (i,j) for i in range(n1) for j in range(n1) if i!=j ] )
	bd2 = blue_data_selector.bluedata( [ (i,j) for i in range(n2) for j in range(n2) if i!=j ] )
	if maxtries is None:
		maxtries = 2*(n1*n1 + n2*n2)
	else:
		maxtries = 2*maxtries
	while True:
		i, j = bd1.pick(1)[0]
		osw1 = numpy.array(sw1, numpy.int, copy=True)
		sw1[i], sw1[j] = (sw1[j], sw1[i])
		nf = fom.eval(sw1, sw2, m)
		if nf < of:
			die.info('fom=%g->%g; sincelast=%d' % (of, nf, sincelast))
			of = nf
			sincelast = 0
		else:
			sw1 = osw1
			sincelast += 1

		i, j = bd2.pick(1)[0]
		osw2 = numpy.array(sw2, numpy.int, copy=True)
		sw2[i], sw2[j] = (sw2[j], sw2[i])
		nf = fom.eval(sw1, sw2, m)
		if nf < of:
			of = nf
			die.info('fom=%g->%g; sincelast=%d' % (of, nf, sincelast))
			sincelast = 0
		else:
			sw2 = osw2
			sincelast += 1

		i, j = bd1.pick(1)[0]
		osw1 = numpy.array(sw1, numpy.int, copy=True)
		sw1[i], sw1[j] = (sw1[j], sw1[i])
		i, j = bd2.pick(1)[0]
		osw2 = numpy.array(sw2, numpy.int, copy=True)
		sw2[i], sw2[j] = (sw2[j], sw2[i])
		nf = fom.eval(sw1, sw2, m)
		if nf < of:
			of = nf
			die.info('fom=%g->%g; sincelast=%d' % (of, nf, sincelast))
			sincelast = 0
		else:
			sw1 = osw1
			sw2 = osw2
			sincelast += 1

		if sincelast > maxtries:
			break
	return (sw1, sw2)



def swap_toward_diag(m, lbls, maxtries=None, sign=1):
	"""Swap the rows and columns of a matrix to bring it closer to a diagonal
	matrix: i.e. entries with large absolute values on the main diagonal and small entries
	away from the main diagonal.    Rows and columns are swapped together,
	so that the ordering or rows will match the ordering of columns.
	@param m: a 2-dimensional array
	@type m: numpy.ndarray
	@param lbls: a list of arbitrary labels for each row or column.
	@type lbls: C{list(anything)}
	@type maxtries: int or None
	@param maxtries: how hard to work at optimizing the matrix layout?
		None gives a resonable default value.    Appropriate values are
		a few times the number of elements in the matrix.
	@param sign: (default=1) if C{sign=-1}, do the opposite: put the small absolute
		values on the main diagonal.
	@type sign: int
	@return: A tuple containing the swapped matrix and a swapped list of values.
	@rtype: C{tuple(numpy.ndarray, list(something))}
	"""
	if m.shape != (len(lbls), len(lbls)):
		raise ValueError, "Number of labels must match the size of the matrix."
	fom = diagfom(len(lbls), sign=sign)
	swv = symm_swap_toward_minimal_fom(numpy.absolute(m), fom, maxtries)
	return ( _mswap(swv, swv, m), _lswap(swv, lbls) )


def swap_toward_positive(m, lbls, maxtries=None, sign=1):
	"""Swap the rows and columns of a matrix to put the most positive values on the
	main diagonal.  Rows and columns are swapped together,
	so that the ordering or rows will match the ordering of columns.
	@param m: a 2-dimensional array
	@type m: numpy.ndarray
	@param lbls: a list of arbitrary labels for each row or column.
	@type lbls: C{list(anything)}
	@type maxtries: int or None
	@param maxtries: how hard to work at optimizing the matrix layout?
		None gives a resonable default value.    Appropriate values are
		a few times the number of elements in the matrix.
	@param sign: (default=1) if C{sign=-1}, do the opposite: put the negative entries
		on the main diagonal.
	@type sign: int
	@return: A tuple containing the swapped matrix and a swapped list of labels.
	@rtype: C{tuple(numpy.ndarray, list(something))}
	"""
	fom = diagfom(len(lbls), sign=sign)
	swv = symm_swap_toward_minimal_fom(m, fom, maxtries)
	return ( _mswap(swv, swv, m), _lswap(swv, lbls) )


def swap_toward_diag2(m, lbl1, lbl2, maxtries=None):
	"""Swap the rows and columns of a matrix to make it roughly
	diagonal:
	i.e. large entries on the main diagonal and small entries
	away from the main diagonal.   Note that this will work
	even if the matrix is not square.
	@param m: a 2-dimensional array
	@type m: numpy.ndarray
	@param lbl1: a list of arbitrary labels for the first index of the matrix C{m}.
	@type lbl1: C{list(anything)}
	@param lbl2: a list of arbitrary labels for the second index of the matrix C{m}.
	@type lbl2: C{list(anything)}
	@type maxtries: int or None
	@param maxtries: how hard to work at optimizing the matrix layout?
		None gives a resonable default value.    Appropriate values are
		a few times the number of elements in the matrix.
	@return: A tuple containing the swapped matrix and the two swapped lists of labels,
		one for the first and one for the second axis.
	@rtype: C{tuple(numpy.ndarray, list(something), list(something))}
	"""
	if m.shape != (len(lbl1), len(lbl2)):
		raise ValueError, "Number of labels must match the size of the matrix."
	fom = diagfom2(len(lbl1), len(lbl2))
	sw1, sw2 = swap_toward_minimal_fom(numpy.absolute(m), fom, maxtries)
	return ( _mswap(sw1, sw2, m), _lswap(sw1, lbl1), _lswap(sw2, lbl2) )


def pos_near_diag2(m, lbl1, lbl2, maxtries=None):
	fom = diagfom2(len(lbl1), len(lbl2))
	sw1, sw2 = swap_toward_minimal_fom(m, fom, maxtries)
	return ( _mswap(sw1, sw2, m), _lswap(sw1, lbl1), _lswap(sw2, lbl2) )


def neg_near_diag2(m, lbl1, lbl2, maxtries=None):
	fom = diagfom2(len(lbl1), len(lbl2))
	sw1, sw2 = swap_toward_minimal_fom(-m, fom, maxtries)
	return ( _mswap(sw1, sw2, m), _lswap(sw1, lbl1), _lswap(sw2, lbl2) )


def swap_toward_blocks2(m, lbl1, lbl2, maxtries=None):
	"""Swap rows and columns of a matrix to bring it closer to a block
	form, where similar values occur together in blocks.
	@param m: a 2-dimensional array
	@type m: numpy.ndarray
	@param lbl1: a list of arbitrary labels for the first axis of m
	@type lbl1: C{list(anything)}
	@param lbl2: a list of arbitrary labels for the second axis of m
	@type lbl2: C{list(anything)}
	@type maxtries: int or None
	@param maxtries: how hard to work at optimizing the matrix layout?
		None gives a resonable default value.    Appropriate values are
		a few times the number of elements in the matrix.
	@return: A tuple containing the swapped matrix and the two swapped lists of values,
		one for the first and one for the second axis.
	@rtype: C{tuple(numpy.ndarray, list(something), list(something))}
	"""
	fom = blockfom(len(lbl1), len(lbl2))
	sw1, sw2 = swap_toward_minimal_fom(m, fom, maxtries)
	return ( _mswap(sw1, sw2, m), _lswap(sw1, lbl1), _lswap(sw2, lbl2) )

def swap_toward_blocks(m, lbls, maxtries=None):
	"""Swap rows and columns of a matrix to bring it closer to a block
	form, where similar values occur together in blocks.  It minimizes
	the sum of changes when proceeding along a row or column.
	@param m: a 2-dimensional array
	@type m: numpy.ndarray
	@param lbls: a list of arbitrary labels for the first axis of m
	@type lbls: C{list(anything)}
	@type maxtries: int or None
	@param maxtries: how hard to work at optimizing the matrix layout?
		None gives a resonable default value.    Appropriate values are
		a few times the number of elements in the matrix.
	@return: A tuple containing the swapped matrix and a swapped lists of values.
	@rtype: C{tuple(numpy.ndarray)}, list(something))
	"""
	fom = blockfom(len(lbls), len(lbls))
	swv = symm_swap_toward_minimal_fom(m, fom, maxtries)
	return ( _mswap(swv, swv, m), _lswap(swv, lbls) )


def test1():
	"""Two test cases on 2x2 matrices."""
	m = numpy.array([[0, 1], [1, 0]])
	lbls = ['zero', 'one']
	mswapped, lswapped = swap_toward_diag(m, lbls)
	assert lswapped == ['zero', 'one']
	assert numpy.equal(mswapped, numpy.array([[0, 1], [1, 0]])).all()
	# second test case:
	m = numpy.array([[1, 0], [0, 1]])
	lbls = ['zero', 'one']
	mswapped, lswapped = swap_toward_diag(m, lbls)
	assert lswapped == ['zero', 'one']
	assert numpy.equal(mswapped, numpy.array([[1, 0], [0, 1]])).all()


def test():
	test1()

if __name__ == '__main__':
	test()










speechresearch/gmisclib/MLF_file.py


class BadFormatError(RuntimeError):
	def __init__(self, *s):
		RuntimeError.__init__(self, *s)


class NotInMLFFile(KeyError):
	def __init__(self, *s):
		KeyError.__init__(self, *s)


class block_MLF_file(object):
	"""This class reads in and stores a MLF file.  It does not interpret the interior data,
	but rather just breaks it up into blocks, each corresponding to an utterance.
	"""
	Quantum = 1e-7
	
	def __init__(self, fname, preprocessor=None):
		"""Read in a MLF file and store the information in C{self.block}.
		@param fname: Filename to read
		@type fname: str
		@param preprocessor: A function to project the name of each block onto
			something that you want to use as an index of blocks.
			Typically, this function cleans up the names, removing asterisks
			and such.
		@type preprocessor: function str -> str
		"""
		if preprocessor is None:
			preprocessor = lambda x:x

		#: self.block is where all the data is kept.  This is a dictionary
		#: mapping from a file pattern (name, roughly) to a block of label
		#: information.   The block is a list of strings, one per line in the MLF file.
		#: The file pattern is the output of C{preprocessor}.
		#: dict(str: list(str))
		self.block = {}

		self.fname = fname	#: The name of the MLF file
		self.blockname = {}	#: Mapping from a file pattern to the name of the block.
		block = []
		fd = open(fname, 'r')
		if fd.readline() != '#!MLF!#\n':
			raise BadFormatError
		inblock = False
		fpattern = None
		blockname = None
		for line in fd.readlines():
			line = line.rstrip()
			if not inblock:
				assert line[0]=='"' and line[-1]=='"'
				blockname = line[1:-1]
				fpattern = preprocessor(blockname)
				inblock = True
			elif inblock and line=='.':
				inblock = False
				self.block[fpattern] = block
				self.blockname[fpattern] = blockname
				block = []
			else:	# in the block
				block.append(line)


	def get(self, key):
		"""Get a block of text from a MLF file.
		"""
		try:
			return self.block[key]
		except KeyError:
			raise NotInMLFFile(key, self.fname)


	def get3(self, key, n=3):
		"""Get a block of time-aligned labels from a MLF file and interpret it.
		@return: C{(start, end, label, ...)} tuples, with C{start} and C{end} in seconds,
			C{label} is a string indicating a phoneme or word or whatever.
			If there is more information on a line, it will be passed along in the tuple.
		@rtype: list(tuple(start, end, label, ...), ...)
		"""
		labels = []
		for (i,line) in enumerate(self.get(key)):
			a = line.split()
			if len(a) >= 3:
				try:
					a[0] = float(a[0]) * self.Quantum
					a[1] = float(a[1]) * self.Quantum
				except ValueError:
					raise BadFormatError, "Cannot parse line %s : %s : %d" % (self.fname, key, i+1)
				if len(a) > 3:
					try:
						a[3] = float(a[3])
					except ValueError:
						raise BadFormatError, "Cannot parse line %s : %s : %d" % (self.fname, key, i+1)
			labels.append( tuple(a[:n]) )
		labels.sort()
		return labels










speechresearch/gmisclib/nmf.py


"""V=WH, where W and H are non-negative.

From D. D. Lee and H. S. Seung, 'Learning the parts of objects by
nonnegative matrix factorization.'
"""

import Num
import math
import die



EPS = 1e-6
CC = 2
IEPS = 0.03

def _norm(x):
	try:
		tmp = math.sqrt(Num.sum(x**2, axis=None))
	except OverflowError, x:
		print "x=", x
		raise
	return tmp
	

def _converged(wh, whold, v, fudge):
	F = math.sqrt(wh.shape[0] * wh.shape[1])
	d1 = _norm(wh-whold)/_norm(v)
	d2 = _norm(v-wh)/_norm(v)
	die.dbg("Converged= %f %f" % (d1, d2))
	return min(d1*F,d2) < EPS*fudge


def _updateH(w, h, wh, v):
	# eps = EPS*(Num.sum(v)
	eps = EPS * Num.sum(wh, axis=None)/(v.shape[0]*v.shape[1])
	# f = Num.matrixmultiply(Num.transpose(w), (v+eps)/(wh+eps))
	f = Num.matrixmultiply(Num.transpose(w), v/(wh+eps))
	# print "H: f=", f
	return h * f


def _updateW(w, h, wh, v):
	eps = EPS * Num.sum(wh, axis=None)/(v.shape[0]*v.shape[1])
	print 'eps=', eps
	# f = Num.matrixmultiply((v+eps)/(wh+eps), Num.transpose(h))
	f = Num.matrixmultiply(v/(wh+eps), Num.transpose(h))
	print 'f=', f
	print "W:v/wh=", v/(wh+eps)
	print "W:f=", f
	new_w = w * f
	print "new_w=", new_w
	first_index_sum = Num.sum(new_w, axis=0)
	print "fis=", first_index_sum
	print 'new_w=', new_w
	o = new_w/first_index_sum[Num.NewAxis, :]
	print "o=", o
	return o


def _initialize(v, rank):
	n, m = v.shape
	w = Num.RA.standard_normal((n, rank))**2 + IEPS
	c = Num.sum(v**2, axis=0)/(v.shape[0]*v.shape[1])
	h = c * (Num.RA.standard_normal((rank, m))**2 + IEPS)
	return (w, h)


def nmf(v, rank):
	assert rank > 0, "Zero rank approximations are usually pretty awful."
	v = Num.asarray(v, Num.Float)
	assert Num.alltrue(Num.greater_equal(Num.ravel(v), 0.0)), "Negative element!"
	w, h = _initialize(v, rank)
	cc = 0
	ic = 0
	wh = Num.zeros(v.shape, Num.Float)
	while 1:
		# die.dbg("Loop, cc= %d" % cc)
		whold = wh
		wh = Num.matrixmultiply(w, h)
		if _converged(wh, whold, v, math.sqrt(ic/float(rank))):
			cc += 1
		else:
			cc = 0
		# print "cc=", cc
		if cc > CC:
			break
		wnew = _updateW(w, h, wh, v)
		hnew = _updateH(w, h, wh, v)
		w = wnew
		h = hnew
		ic += 1

	return (w, h, _norm(v - Num.matrixmultiply(w, h)) )




def _test1():
	a = [[1, 0], [1, 0], [0, 0]]
	w, h, err = nmf(a, 1)
	wh = Num.matrixmultiply(w, h)
	assert _norm(wh - a) < 30*EPS
	assert err<0.001

def _test2():
	a = [[1, 0], [0, 1], [0, 0]]
	w, h, err = nmf(a, 2)
	wh = Num.matrixmultiply(w, h)
	assert _norm(wh - a) < 30*EPS
	assert err<0.001


def _test3( rank ):
	a = [[1.0, 0.0, 0.5], [0.0, 1.0, 0.5], [1.0, 1.0, 1.0]]
	w, h, err = nmf(a, rank)
	wh = Num.matrixmultiply(w, h)
	assert _norm(wh - a) < 30*math.sqrt(EPS)
	assert err<0.001


if __name__ == '__main__':
	print "TEST1"
	_test1()
	print
	print "TEST2"
	_test2()
	print
	print "TEST3(1)"
	try:
		_test3(1)
	except AssertionError:
		pass
	else:
		raise AssertionError, "Test3(1) should fail!"
	print
	print "TEST3(2)"
	_test3(2)
	print
	print "TEST3(3)"
	_test3(3)
	print
	print "TEST3(4)"
	_test3(4)
	# print
	print "TEST3(5)"
	_test3(5)
	print
	print "LAST"

	a = [[1, 0], [0, 1]]
	w, h, err = nmf(a, 4)
	print "w=", w
	print "h=", h
	print "wh=", Num.matrixmultiply(w, h)
	print "a=", a










speechresearch/gmisclib/nice_hash.py



class DontHashThis(Exception):
	"""If your trimmer funcion raises this exception, then the input
			to nice_hash.add() will be ignored."""

	def __init__(self):
		Exception.__init__(self)


class NotInHash(KeyError):
	def __init__(self, s):
		KeyError.__init__(self, s)




class simple(object):
	__doc__ = """This class generates a map from inputs to integers,
		where an equivalence class is defined by the trimmer function.
		It is just a stripped-down version of the L{hash} class
		defined above.   Faster and less memory consumption, if
		you don't need the rmap method.
		"""



	def __init__(self, trimmer=None):
		"""
		@param trimmer: Defines equivalence classes on list;
			it can be some sort of projection operation.
			The default (None) makes the identity class equal to the inputs.
			It can also specify which inputs to ignore by raising the
			L{DontHashThis} exception.
		"""
		self.trimmed_seen = {}
		self.n = 0
		if trimmer is None:
			def trimmer(x):
				return x
		self.trimmer = trimmer


	def add(self, x):
		"""Returns an integer which is shared among all x in the
		equivalence class, but different from all other x.
		If the trimmer function raises the DontHashThis exception,
		it will ignore the input and return None.
		@returns: int
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None

		try:
			i = self.trimmed_seen[xt]
		except KeyError:
			i = self.n
			self.trimmed_seen[xt] = i
			self.n += 1
		return i


	def add_newonly(self, x):
		"""Similar to add, except it returns None if the equivalence
		class has already appeared.
		@returns: int or None
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None

		if xt in self.trimmed_seen:
			return None

		i = self.n
		self.trimmed_seen[xt] = i
		self.n += 1
		return i
		

	def get_image(self, x):
		"""Returns an integer which is shared among all x in the
		equivalence class, but different from all other x.
		@note: the return value is the same as L{add}, except that
			this doesn't add anything: rather than increasing the
			size of the mapping, it raises NotInHash.
		@raise NotInHash: when x is not in the hash table.
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			raise NotInHash('Trimmer raised DontHashThis')
		try:
			i = self.trimmed_seen[xt]
		except KeyError:
			raise NotInHash('Key: %s' % str(xt))
		return i


	def map(self):
		"""Return the map from classes (as returned by the trimmer function)
		to integers."""
		return self.trimmed_seen.copy()


	def classes(self):
		"""Return a list over all the classes that have been seen."""
		return list(self.trimmed_seen.keys())


	def classmap(self):
		"""Return the map from integers to classes.
		@return: [classname, classsname, ...]
		"""
		o = [None] * len(self.trimmed_seen)
		for (x, i) in self.trimmed_seen.iteritems():
			o[i] = x
		return  o


class hash(simple):
	def __init__(self, trimmer=None):
		"""This adds the L{rmap} method to the L{simple} class.
		"""
		simple.__init__(self, trimmer)
		self.seen = []


	def rmap(self):
		"""Returns the map from integers to inputs."""
		# o = [ [] for i in range(len(self.trimmed_seen)) ]
		o = [ [] for q in self.trimmed_seen.keys() ]
		for (x, cl) in self.seen:
			o[self.trimmed_seen[cl]].append(x)
		return o


	def test(self):
		map = self.map()
		rmap = self.rmap()
		for (intg, inpt) in rmap.iteritems():
			for s in inpt:
				assert map[s] == intg

	def add(self, x):
		"""Returns an integer which is shared among all x in the
		equivalence class, but different from all other x.
		If the trimmer function raises the DontHashThis exception,
		it will ignore the input and return None.
		Note that if you add an item twice, it will appear twice in rmap().
		@returns: int
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None
		self.seen.append((x, xt))

		try:
			i = self.trimmed_seen[xt]
		except KeyError:
			i = self.n
			self.trimmed_seen[xt] = i
			self.n += 1
		return i


	def add_newonly(self, x):
		"""Similar to add, except it returns None if the equivalence
		class has already appeared.

		The list of classes seen (self.seen) then
		contains only the first item that was added in each class,
		so L{rmap}() will produce a dictionary containing single-item lists:
		C{{int1:[item1],int2:[item2],int3:[item3], ...}}.
		Calls to L{add}() and L{add_newonly}() can be intermixed safely,
		though the result of L{rmap}() will then not contain all added items.
		@returns: int or None
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None

		if xt in self.trimmed_seen:
			return None

		self.seen.append((x, xt))
		i = self.n
		self.trimmed_seen[xt] = i
		self.n += 1
		return i



nice_hash = hash


def map(list, trimmer=lambda x:x):
	h = simple(trimmer)
	for x in list:
		h.add(x)
	return h.map()



if __name__ == '__main___':
	h = nice_hash(lambda x : x)
	assert h.add('foo') == 0
	assert h.add('bar') == 1
	assert h.add('gleep') == 2
	assert h.add('bar') == 1
	h.test()
	assert h.map()['bar'] == 1
	assert h.rmap()[0] == ['foo']
	assert h.classmap()[1] == 'bar'










speechresearch/gmisclib/integrate_exp.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

use expint;	# Local part of exponential integration.
require 5.002;

package integrate_exp;

# integrates exp(f(x))

sub integrate($$$$$)
{
 my ($f, $range_low, $range_high, $nmin, $farg) = @_;

 my @x;
 my $i;
 for($i=0; $i<$nmin; $i++)	{
	my $x = (0.5+$i)*($range_high-$range_low)/$nmin + $range_low;
	push @x, $x;
	}
 return integratea($f, $range_low, $range_high, \@x, $farg);
}


sub integratea2($$$$$)
{
 my ($f, $range_low, $range_high, $rxy, $farg) = @_;
 my $r;
 my @x;
 foreach $r (@$rxy)	{
	push @x, $r->[0];
	}
 return integratea($f, $range_low, $range_high, \@x, $farg);
}



sub integratea($$$$$)
{
 my ($f, $range_low, $range_high, $rx, $farg) = @_;

 # print STDERR "n=$#$rx\n";
 my @xy;
 my $x;
 foreach $x (@$rx)	{
	my $y = &$f($x, $farg);
	# print STDERR "x=$x, y=$y\n";
	push @xy, [$x, $y];
	}
 # print STDERR "n=$#xy\n";
 my ($pass, $lastsum);
 for($pass = 0; ; $pass++)	{
	my $i;
	# print STDERR "in loop n=$#xy\n";
	my @s = sort { $a->[0] <=> $b->[0]; } @xy;
	# print STDERR "s.n=$#s\n";
	my $max = $s[0]->[1];
	for($i=1; $i<=$#s; $i++)	{
		# print STDERR "i=$i s= $s[$i]->[0], $s[$i]->[1]\n";
		if($max < $s[$i]->[1])	{
			$max = $s[$i]->[1];
			}
		}
	my $sum = integrate_fixed_guts($range_low, $range_high, @s);
	if($pass>5 || ($pass>1 && $sum<1.001*$lastsum && $sum>0.999*$lastsum)) {
		return $sum;
		}
	# print STDERR "s.n=$#s\n";
	my @extra1;
	for($i=1; $i<$#s; $i++)	{
		my $ex_x = expint::parabx($s[$i-1]->[0], $s[$i-1]->[1],
							$s[$i]->[0], $s[$i]->[1],
							$s[$i+1]->[0], $s[$i+1]->[1]);
		my $ex_y = expint::paraby($s[$i-1]->[0], $s[$i-1]->[1],
							$s[$i]->[0], $s[$i]->[1],
							$s[$i+1]->[0], $s[$i+1]->[1]);
		my $dm = ($s[$i-1]->[0] - $s[$i]->[0]) * ($i==1 ? 1 : 0.75);
		my $dp = ($s[$i+1]->[0] - $s[$i]->[0]) * ($i==$#s ? 1 : 0.75);
		my $ox = $ex_x - $s[$i]->[0];
		my $yl1 = $s[$i]->[1] + 0.2/($pass+1);
		my $yl2 = defined($max) ? $max + 0.1/($pass+1) : $yl1;
		my $yl3 = $s[$i]->[1] - 0.2/($pass+1);
		if($ox > $dm  &&  $ox < $dp && abs($ox)>0.01*($dp-$dm)
				&&  ($ex_y > $yl1  || $ex_y>$yl2 || $ex_y<$yl3))	{
			my $y = &$f($ex_x, $farg);
			# print STDERR "push ex1, $ex_x, $y\n";
			push @extra1, [$ex_x, $y];
			}
		}
	@s = sort { $a->[0] <=> $b->[0]; } (@s, @extra1);
	# print STDERR "3 s.n=$#s\n";
	my @extra2;
	for($i=1; $i<$#s; $i++)	{
		my $lp = $s[$i-1]->[1]
				+ ($s[$i+1]->[1] - $s[$i-1]->[1])
				  * ($s[$i]->[0] - $s[$i-1]->[0])
				  / ($s[$i+1]->[0] - $s[$i-1]->[0]);
		if(abs($lp - $s[$i]->[1]) > 0.5/($pass + 1))	{
			my $xt1 = 0.67*$s[$i]->[0] + 0.33*$s[$i+1]->[0];
			push @extra2, [$xt1, &$f($xt1, $farg)];
			# print STDERR "push ex2, $xt1\n";
			my $xt2 = 0.67*$s[$i]->[0] + 0.33*$s[$i-1]->[0];
			push @extra2, [$xt2, &$f($xt2, $farg)];
			# print STDERR "push ex2, $xt2\n";
			}
		}
	@s = sort { $a->[0] <=> $b->[0]; } (@s, @extra2);
	my @extra3;
	if($s[1]->[0] - $s[0]->[0] > $s[0]->[0]-$range_low)	{
		my $xt = 0.5*$s[0]->[0] + 0.5*$range_low;
		push @extra3, [$xt, &$f($xt, $farg)];
		# print STDERR "push ex3, $xt\n";
		}
	if($s[$#s]->[0] - $s[$#s - 1]->[0] > $range_high - $s[$#s]->[0])	{
		my $xt = 0.5*$s[$#s]->[0] + 0.5*$range_high;
		push @extra3, [$xt, &$f($xt, $farg)];
		# print STDERR "push ex3, $xt\n";
		}
	@xy = (@s, @extra3);

	my $ne = $#extra1 + 1 + $#extra2 + 1 + $#extra3 + 1;
	if($ne == 0  && $pass>2)	{
		return $sum;
		}
	if($ne > 0  || !defined($lastsum))	{
		$lastsum = $sum;
		}
	}
 return undef();
}



# This integrates from a fixed set of [x y] measurements.
# It does not assume that the data is sorted or anything.
sub integrate_fixed($$@)
{
	my ($range_low, $range_high, @s) = @_;
	my @ss = sort {$a->[0] <=> $b->[0]; } @s;
	die if($ss[0]->[0] > $ss[$#ss]->[0]);
	my $i;
	for($i=0; $i<=$#ss && $ss[0]->[0]<$range_low; $i++)	{
		shift @ss;
	}
	for($i=$#ss; $i>=0 && $ss[$#ss]->[0]>$range_high; $i++)	{
		pop @ss;
	}
	return integrate_fixed_guts($range_low, $range_high, @ss);
}


# We assume that the things to integrate are sorted, and are all
# between range_low and range_high.
sub integrate_fixed_guts($$@)
{
	my ($range_low, $range_high, @s) = @_;

	my $sum = 0;
	my $i;
	for($i=1; $i<$#s; $i++)	{
		my $tmp = expint::localint($s[$i-1]->[0], $s[$i-1]->[1],
						$s[$i]->[0], $s[$i]->[1],
						$s[$i+1]->[0], $s[$i+1]->[1]);
		# print STDERR "Summing around $s[$i]->[0], $s[$i]->[1] increments $sum by $tmp\n";
		$sum += $tmp;
	}
	# print STDERR "Sum1=$sum at n-1=$#s\n";
	# print STDERR "range_low=$range_low, x= $s[0]->[0], $s[1]->[0], $s[2]->[0]\n";
	$sum += expint::endint($range_low, $s[0]->[0], $s[0]->[1],
						$s[1]->[0], $s[1]->[1],
						$s[2]->[0], $s[2]->[1]);
	# print STDERR "Sum2=$sum at n-1=$#s\n";
	# print STDERR "range_high=$range_high, x= $s[$#s]->[0], $s[$#s-1]->[0], $s[$#s-2]->[0]\n";
	$sum -= expint::endint($range_high, $s[$#s]->[0], $s[$#s]->[1],
						$s[$#s-1]->[0], $s[$#s-1]->[1],
						$s[$#s-2]->[0], $s[$#s-2]->[1]);
	# print STDERR "Sum=$sum at n-1=$#s\n";

	return $sum;
}

1;










speechresearch/gmisclib/escape.pm


#!/usr/local/bin/perl -w --

package escape;

my %ue_map;
{
 my $i;
 for($i=0; $i<256; $i++)	{
	$ue_map{sprintf("%02x", $i)} = chr($i);
	}
}


sub back {
	my $todecode = shift;
	if($todecode ne '%mt') {
		$todecode =~ s/%([0-9a-fA-F][0-9a-fA-F])/$ue_map{$1}/go;
	} else {
		$todecode = '';
	}
	return $todecode;
}

my @esc_list = ('=', '%', ';', '#', " ", "\t", "\r", "\n");
{
 my $i;
 for($i=0; $i<32; $i++) {
	push @esc_list, chr($i);
	}
 for($i=127; $i<256; $i++) {
	push @esc_list, chr($i);
	}
}
my %esc_map = map {($_, '%'.sprintf("%02x", ord($_)));} @esc_list;
my $esc_re = "([" . quotemeta(join('', @esc_list)) . "])";


sub fwd {
	my $toencode = shift;

	if($toencode ne '') {
		$toencode =~ s/$esc_re/$esc_map{$1}/go;
	} else {
		$toencode = '%mt';
	}
	return $toencode;
}

=pod

print fwd("a;b\n")."\n";

my $test = "aaa;\003bbb\nccc++ddd=eee\r";
print fwd($test). "\n";
print "{" . back(fwd($test)). "}\n";
die if(back(fwd($test)) ne $test);
die if(fwd('') ne '%mt');
die if(back('%mt') ne '');

=end

1;










speechresearch/gmisclib/find_home.py


"""This lets you find files with just a path name relative to where
the program's executable code script sits."""

import sys

_scriptname = sys.argv[0]	# Possibly, this is wrong, if we are importing
				# late in execution, after some other module
				# has fiddled with sys.argv.
				# If so, sorry!

import os

__version__ = "$Revision: 1.6 $"


def _searchdir(pathlist, s, access):
	for t in pathlist:
		if t == '':
			t = '.'
		tmp = '%s/%s' % (t, s)
		if os.access(tmp, access) and os.path.isdir(tmp):
			return tmp
	raise RuntimeError, "Can't find %s" % s


def _search(pathlist, s, access):
	for t in pathlist:
		if t == '':
			t = '.'
		tmp = '%s/%s' % (t, s)
		if os.access(tmp, access):
			return tmp
	raise RuntimeError, "Can't find %s" % s


def executable(s, general=True):
	"""Find an executable program.
	It searches first in the directory of the currently executing
	python script.  Optionally, it then looks at PATH.
	If general=False, the function should fail unless
	the executable is in the same directory as the currently
	executing python script."""
	p = [ os.path.dirname( _scriptname ) ]

	if general:
		p.extend( os.environ['PATH'].split(':') )

	return _search(p, s, os.X_OK)



def module(s, general=True):
	"""Find a module. Returns pathname."""
	p = [ os.path.dirname( _scriptname ) ]

	if general:
		p.extend( sys.path )

	return _search(p, "%s.py" % s, os.R_OK)


def os_prgm(nm, general=1):
	"""Find an operating-system dependent executable program."""
	return executable('bin__' + os.uname()[0] + '/' + nm, general)



def data(s):
	"""Find a data file."""
	p = [ '.', os.path.dirname( _scriptname ) ]
	return _search(p, s, os.R_OK)



def directory(s):
	"""Find a directory."""
	p = [ os.path.dirname( _scriptname ) ]
	return _searchdir(p, s, os.X_OK)




if __name__ == '__main__':
	assert data("find_home.py")










speechresearch/gmisclib/g_place_label.py


#!/usr/bin/env python

import Num
import math


class boxc(object):
	def __init__(self, xc, yc, xw, yw):
		self._xc = xc
		self._yc = yc
		self._xw = xw
		self._yw = yw
	
	def xmin(self):
		return self._xc - self._xw/2.0

	def xmax(self):
		return self._xc + self._xw/2.0

	def ymin(self):
		return self._yc - self._yw/2.0

	def ymax(self):
		return self._yc + self._yw/2.0
	
	def w(self):
		return self._xw
	
	def h(self):
		return self._yw

	def yc(self):
		return self._yc

	def xc(self):
		return self._xc

	def shift(self, x, y):
		return boxc(self._xc+x, self._yc+y, self._xw, self._yw)


class text_template(object):
	def __init__(self, text, H, W):
		"""(0,0) is the lower left corner of the block of text."""
		self.lines = []
		self.txt = []
		la = text.split('\n')
		n = len(la)
		for (i, l) in enumerate(la):
			self.addline(0.0, H*(n-1-i), W*len(l), H, l)
	
	def addline(self, x0, y0, xlength, yht, txtline):
		"""Specify LLC."""
		self.lines.append(boxc(x0+xlength/2.0, y0+yht/2.0,
					xlength, yht)
					)
		self.txt.append(txtline)

	def nlines(self):
		return len(self.lines)


def Gauss(y, ybar, yvar):
	arg = (y-ybar)**2/(2*yvar)
	return Num.exp(-Num.minimum(arg, 100.0))/math.sqrt(2*math.pi*yvar)

def gauss(y, ybar, yvar):
	arg = (y-ybar)**2/(2*yvar)
	return math.exp(-arg)/math.sqrt(2*math.pi*yvar)

def q_gauss(y, ybar, yvar):
	return gauss(y, ybar, yvar) - 0.3*gauss(y, ybar, 40*yvar)
	


class viewport(boxc):
	def __init__(self, fracCharHt, fracCharW, xmin, xmax, ymin, ymax):
		self.H = fracCharHt
		self.W = fracCharW
		self.datasets = []
		self.avoidlist = []
		boxc.__init__(self, xmin, ymin, xmax-xmin, ymax-ymin)
		self.YN = 100
		self.DF = 10.0
	

	def dataset(self, x, y):
		self.datasets.append( (x, y) )


	def _fom_y(self, ycand, x0, relbox):
		rlist = []
		xtra_var = self.h()**2 * ((1.0/self.YN)**2 + self.H**2)
		xbdr = self.h() * self.H
		for (x, y) in self.datasets :
			ovlap = Num.greater(x, x0+relbox.xmin()-xbdr) * Num.less(x, x0+relbox.xmax()+xbdr)
			avoid = Num.compress(ovlap, y)
			an = avoid.shape[0]
			if an > 1:
				asum = Num.sum(avoid, axis=0)
				assq = Num.sum((avoid-asum/an)**2, axis=0)
				assq += an * xtra_var
				# Avoid the data in the relevant x-range:
				rlist.append( (asum/an, assq/an, -self.DF) )
				# But be nearby:
				rlist.append( (asum/an, 100.0*assq/an, 0.1*self.DF) )
	
			rn = y.shape[0]
			if rn > 1:
				rsum = Num.sum(y, axis=0)
				rssq = Num.sum((y-rsum/rn)**2, axis=0)
				rssq += rn * xtra_var
				# Also be near the overall dataset
				rlist.append( (rsum/rn, 2*rssq/rn, 0.1*self.DF) )

		for a in self.avoidlist:
			veff = relbox.w()**2 + a.w()**2
			wt = q_gauss(x0+relbox.xc(), a.xc(), veff)
			rlist.append( (a.yc(), a.h()**2, -wt) )

		fom = Num.zeros(ycand.shape, Num.Float)
		yco = ycand + relbox.ymin()
		for (rbar, rvar, wt) in rlist:
			fom += wt*Gauss(yco, rbar, rvar+relbox.h()**2)
		return fom
	
	def find_y(self, x0, ttm):
		"""Figures out a good place to put a label.
		The label is at a specified tc, but can be at any vertical
		position.   This finds a good vertical position.
		Returns the bottom of the block of text.
		"""
		delta = self.h()/self.YN
		y_candidates = (Num.arrayrange(self.YN)-(0.5*self.YN))*delta + self.yc()
		fom = Num.zeros(y_candidates.shape, Num.Float)
		for lbox in ttm.lines:
			tmp = self._fom_y(y_candidates, x0, lbox)
			Num.add(fom, tmp, fom)
		return y_candidates[Num.argmax(fom)]


	def textplace(self, x0, text):
		tt = text_template(text, self.H*self.h(), self.W*self.w())
		yc = self.find_y( x0, tt )
		for (l, bx) in zip(tt.txt, tt.lines):
			bxs = bx.shift(x0, yc)
			self.avoidlist.append(bxs)
			yield (bxs.xmin(), bxs.ymin(), l)
	

	def draw_hor_line(self, xc, yc, w):
		EPS = 0.005
		self.avoidlist.append(boxc(xc, yc, w, EPS*self.h()))











speechresearch/gmisclib/g_lin_fit.py


"""Generic linear best fits."""

import types
from gmisclib import Num


def fit(idata, fitting_fcns, ff_info=None, wt=None):
	"""Fits  data to a linear combination of fitting_fcns.
	@rtype: tuple
	@return: The returned value is a tuple of:
		the coefficients of the optimal solution (as an array),
		the residual (a single float number),
		the rank of the fit (int),
		an array of the singular values,
		and the best fit to the data.
		The returned value follows Num.LA.linear_least_squares(),
		except that residual is always calculated and is a scalar.
	@type idata: an array of (vector, info).
	@type fitting_fcns: an array of functions.
	@param fitting_fcns: the basis functions for the linear regression.
		The fitting functions return vectors (which must match the data).
		Fitting functions are called as f(info, ff_info, len(vector)).
		Vectors may have different lengths, as long as the
		corresponding data and fit vectors agree.
	"""

	nd = len(idata)
	assert wt is None or len(wt) == nd
	w = [None] * nd

	# We concatenate the data vectors to do one big fit all at once.
	# d_idx keeps track of where each vector starts and ends.
	d_idx = Num.zeros((nd+1,), Num.Int)
	nd_total = 0
	for i in range(nd):
		assert len(idata[i]) == 2
		assert type(idata[i]) == types.TupleType
		d_idx[i] = nd_total		# Where does that dataset start?
		nd_total = nd_total + len(idata[i][0])
	d_idx[nd] = nd_total

	# Build the data array:
	data = Num.zeros((nd_total,), Num.Float)
	for i in range(nd):
		if wt is None:
			w[i] = Num.ones((len(idata[i][0]),), Num.Float)
		else:
			assert len(wt[i]) == len(idata[i][0])
			w[i] = Num.asarray(wt[i], Num.Float)
		assert len(idata[i][0]) == d_idx[i+1]-d_idx[i]
		data[d_idx[i] : d_idx[i+1]] = Num.asarray(idata[i][0],
								Num.Float) * w[i]

	# Build the array of basis functions:
	nff = len(fitting_fcns)
	base = Num.zeros((nd_total, nff), Num.Float)
	for i in range(nd):
		for j in range(nff):
			ff = fitting_fcns[j]
			zfit = Num.asarray(ff(idata[i][1], ff_info, d_idx[i+1]-d_idx[i]),
						Num.Float)
			assert len(zfit.shape)==1
			assert zfit.shape[0] == d_idx[i+1]-d_idx[i]
			base[d_idx[i]:d_idx[i+1], j] = zfit * w[i]

	rcond = 1e-5
	x, resid, rank, s = Num.LA.linear_least_squares(base, data, rcond)
	bfit = Num.matrixmultiply(base, x)
	resid = Num.sum(Num.square(bfit-data).ravel())

	bestfit = []
	# Chop the fit array back up to match the input vectors:
	for i in range(nd):
		bestfit.append(bfit[d_idx[i]:d_idx[i+1]]/w[i])

	return x, resid, rank, s, bestfit







def test():
	test1()
	test2()
	test3()
	test4()
	test5()
	test6()

def test1():
	x, resid, rank, s, f = fit([([0,1,2,3,4,5], None)], [lambda di, fi, l: range(l)], None)
	assert abs(x[0]-1)<0.0001
	assert resid < 0.001
	assert rank == 1

def test2():
	x, resid, rank, s, f = fit([([0,1,2,3], None), ([0,1,2,3,4], None)], [lambda di, fi, l: range(l)], None)
	assert abs(x[0]-1)<0.0001
	assert resid < 0.001
	assert rank == 1

def test3():
	x, resid, rank, s, f = fit([([0,1,2,3], None), ([0,2,4,6], None)], [lambda di, fi, l: range(l)])
	assert abs(x[0]-1.5)<0.0001
	assert rank == 1
	x, resid, rank, s, f = fit([([0,1,2,3], None), ([0,2,4,6], None)], [lambda di, fi, l: range(l)], wt=[[1,1,1,1],[1e-10,1e-10,1e-10,1e-10]])
	assert abs(x[0]-1)<0.0001
	assert rank == 1

def test4():
	x, resid, rank, s, f = fit([([0,1,2,3], None), ([1,2,3,4], None)], [lambda di, fi, l: range(l), lambda di, fi, l: [1]*l], None)
	assert abs(x[0]-1)<0.0001
	assert abs(x[1]-0.5)<0.0001
	assert rank == 2

def test5():
	x, resid, rank, s, f = fit([([1,2,3,4], None)], [lambda di, fi, l: range(l), lambda di, fi, l: [1]*l])
	assert abs(x[0]-1)<0.0001
	assert abs(x[1]-1)<0.0001
	assert resid < 0.001
	assert rank == 2
	assert abs(f[0][0]-1)<0.001
	assert abs(f[0][1]-2)<0.001

def test6():
	x, resid, rank, s, f = fit(
					[([1,2,3,4], None)],
					[lambda di, fi, l: range(l), lambda di, fi, l: [1]*l],
					wt=[[5,2,3,1e-10]]
				)
	assert abs(x[0]-1)<0.0001
	assert abs(x[1]-1)<0.0001
	assert resid < 0.001
	assert rank == 2





if __name__ == '__main__' :
	test()
	print "OK: passed tests"










speechresearch/gmisclib/do_exec.pm


package do_exec;
require 5.002;

sub main::do_exec	# deprecated
{
 return go($_[0], $_[1]);
}


sub go($$)
{
 my $s = shift;
 my $lbl = shift;
 my @errs;

 print STDERR "#$lbl: $s\n";

 if(!open(Z, "$s |"))	{
	print STDERR "WARN: do_exec.pm: do_exec: can't open (err $!): $lbl\n";
	return undef();
	}
 while(<Z>)	{
	push(@errs, $_);
	}
 if(!close(Z))	{
	print STDERR "ERR: $lbl returns $? $!:\n";
	foreach $ln (@errs)	{
		print STDERR $ln;
		}
	}
 $?;
}


sub main::do_exec_rep	# deprecated
{
 return go_rep($_[0], $_[1]);
}


sub go_rep($$)
{
 my $s = shift;
 my $lbl = shift;
 my $rv = go($s, $lbl);
 if($rv != 0)	{
	sleep(10);
	print STDERR "#INFO: do_exec.pm: do_exec_rep: $? $!: re-execcing $lbl\n";
	$rv = go($s, $lbl);
	}
 $rv;
}


sub main::do_exec_getnum	# deprecated
{
 return getline($_[0]);
}


sub getline($)
{
 my $x = shift;
 my @l = getall($x);
 if(scalar(@l) < 1) {
	warn "#WARN: getline: no useful return from '$x'\n";
	return undef();
 }
 return $l[0];
}


sub main::do_exec_getnum_rep	# deprecated
{
 return getline_rep($_[0]);
}


sub getline_rep($)
{
 my $l = shift;
 my $rv = getline($l);
 if(!defined($rv))	{
	sleep(10);
	print STDERR "#INFO: do_exec.pm: do_exec_getnum_rep: $? $!: re-execcing $l\n";
	$rv = getline($l);
	}
 $rv;
}



sub main::do_exec_getall	# deprecated
{
 return getall($_[0]);
}


sub getall($)
{
 my $l = shift;
 print STDERR "# $l\n";
 open(CMP, "$l |") || die "slowly: $l";
 my @uc;
 my @out;
 while(defined($l=<CMP>))	{
	chomp($l);
	push(@uc, $l);
	next if($l =~ m'^#');
	die $l if($l =~ m'^ERR:');
	$l =~ s'\s*#.*$'';
	$l =~ s'^\s+'';
	$l =~ s'\s+$'';
	push(@out, $l);
	}
 if(!close(CMP) or $? != 0)	{
	my $lll;
	print STDERR "ERR: do_exec.pm: program fails with $?";
	foreach $lll (@uc)	{ print STDERR $lll; }
	return undef();
	}

 return wantarray() ? @out : join("\n", @out);
}


1;










speechresearch/gmisclib/g_pipe_old.py


"""A multithreaded version of os.popen2().  Note that the argument list
isn't quite the same."""


import os




class pfd(object):
	__doc__ = """Pseudo-file descriptor.  Just like a FD, except
		that it waits for the process at the end of the pipe
		to terminate when you close it.
		"""

	def __init__(self, fd, cpid):
		self.fd = os.fdopen(fd, "r")
		self.cpid = cpid
		self.mode = "r"
		self.waitval = None
		self.closed = False

		self.readline = self.fd.readline
		self.next = self.fd.next
		self.flush = self.fd.flush
		self.__iter__ = self.fd.__iter__
		self.read = self.fd.read
		self.readlines = self.fd.readlines
		self.fileno = self.fd.fileno

	# def read ... copied from file.read
	def read(self):
		return self.fd.read()

	# def readline ... copied from file.readline
	def readline(self):
		return self.fd.readline()

	# def readlines ... copied from file.readlines
	def readlines(self):
		return self.fd.readlines()

	# def next ... copied from file.next
	def next(self):
		return self.fd.next()

	# def __iter__ ... copied from file.__iter__

	def __iter__(self):
		return self.fd.__iter__()

	# def flush ... copied from file.flush
	def flush():
		return

	# def fileno ... copied from file.fileno


	def xreadlines(self, sizehint=-1):
		return self.fd.xreadlines(sizehint)


	def close(self):
		if not self.closed:
			self.fd.close()
			self.closed = True
			pid, t2 = os.waitpid(self.cpid, 0)
			if t2 == 0:
				self.waitval = None
			else:
				self.waitval = t2
		return self.waitval


	def __del__(self):
		self.close()


def popen2(path, args):
	"""Forks off a process, and returns the processes
	input and output file descriptors.  The latter is really
	a pfd (defined above).

	Path and args are passed directly into os.execvp().
	"""

	rci, wci = os.pipe()
	rco, wco = os.pipe()

	cpid = os.fork()
	if cpid == 0:
		# child
		os.close(rco)
		os.close(wci)
		os.dup2(rci, 0)
		os.dup2(wco, 1)
		os.execvp(path, args)
		os._exit(127)

	os.close(rci)
	os.close(wco)
	return (os.fdopen(wci, "w"), pfd(rco, cpid))


def test():
	si, so = popen2("sed", ["sed", "-e", "s/or/er/"])
	si.write("hello, world!\nsecond line\n")
	si.close()
	assert so.readline() == "hello, werld!\n"
	a = so.readlines()
	assert len(a) == 1
	assert a[0] == "second line\n"
	tmp = so.close()
	assert tmp is None

if __name__ == '__main__':
	test()
	test()










speechresearch/gmisclib/do_exec.py


"""Execute a *nix command  and capture the output."""

import os
import re

__version__ = "$Revision: 1.5 $"
_comment = re.compile("\\s*#");


def getall(s):
	"""Read a list of lines from a process, after
	dropping junk like comments (beginning with whitespace then '#')
	or blank lines.
	Raises an exception if if the process returns
	a line beginning with 'ERR:'
	The argument s is a string containing the command and its 
	arguments.  S is normally passed to a shell."""

	pipe = os.popen(s, 'r')

	if pipe is None:
		raise RuntimeError, 'Cannot spawn pipe for {%s}'%s

	x = []
	while 1:
		line = pipe.readline();
		if line == '' :
			break
		if line.startswith('#'):
			continue
		cs = _comment.search(line)
		if cs is not None :	# Strip off the comment.
			line = cs.string[:cs.start()]
		line = line.rstrip()
		if line == '':
			continue
		if line.startswith('ERR:'):
			raise RuntimeError, '%s from {%s}' % (line, s)
		x.append(line.strip())
	
	sts = pipe.close()
	if sts is None: sts = 0
	if sts != 0 :
		raise RuntimeError, \
			'spawned command fails with %d from {%s}' % (sts, s)
	return x


def get(s):
	"""Read a single line from a process, after
	dropping junk like comments (#) or blank lines.
	Returns a trouble indication if the process returns
	'ERR:' """
	x = getall(s)
	if len(x) < 1:
		raise RuntimeError, 'no output fron {%s}' % s
	return x[0]










speechresearch/gmisclib/mcmc.py


"""Bootstrap Markov-Chain Monte-Carlo algorithm.
This can be used to generate samples from a probability distribution,
or also as a simulated annealing algorithm for maximization.
This can be imported and its functions and classes can be used.

The central interfaces are the L{BootStepper} class, and within
it, the L{BootStepper.step} method is used iteratively to take a Markov step.
To use this module, the user should derive a class from the L{problem_definition}
class and redefine (at least) the L{problem_definition.logp} method.

It was originally inspired by amoeba_anneal (in Numerical Recipes, Press et al.).
The essential feature is that it keeps a large archive of previous positions
(possibly many times more than M{N} of them). It samples two positions
from the archive and subtracts them to generate candidate steps.
This has the nice property that when sampling from a multivariate
Gaussian distribution, the candidate steps match the distribution nicely.

It can be operated in two modes (or set to automatically switch).
One is optimization mode where it heads for the maximum of the probability
distribution.   The other mode is sampling mode, where it
asymptotically follows a Markov sampling procedure and has the
proper statistical properties.

The algorithm has been described in:

	- ``Bootstrap Markov chain Monte Carlo and optimal solutions for the
	Law of Categorical Judgment (Corrected)'' Greg Kochanski and Burton S. Rosner (2010),
	\emph{arXiv:1008.1596} available from \url{http://arxiv.org/abs/1008.1596}.

An earlier version has been used in:

	- ``Rhythm measures and dimensions of durational variation in speech'',
	Anastassia Loukina, Greg Kochanski, Burton Rosner, and Elinor Keane and Chilin Shih
	(Submitted 2010 to J. Acoustical Society of America).
	Preprint available at U{http://kochanski.org/gpk/papers/2010/classifier.pdf}.

	- ``Image quality in non-gated versus gated reconstruction of tongue motion using magnetic resonance imaging:
	a comparison using automated image processing'',
	Christopher Alvey, C. Orphanidou, J. Coleman, A. McIntyre, S. Golding and G. Kochanski,
	I{Intl. J. of Computer Assisted Radiology and Surgery} v3(5), 2008, pp. 457--464,
	U{doi:10.1007/s11548-008-0218-5 <http://dx.doi.org/10.1007/s11548-008-0218-5>}.

	- ``Evidence for attractors in English intonation'',
	Braun, B., Kochanski, G., Grabe, E., Rosner, B. S.,
	2006, I{J. Acoustical Society of America} 119(6) 4006--4015
	U{http://dx.doi.org/10.1121/1.2195267}.
"""
from __future__ import with_statement

import math
import types
import random
import bisect
import threading

import numpy
numpy.seterr(invalid="raise")

import die
import gpkmisc
import g_implements
import multivariate_normal as MVN

Debug = 0
MEMORYS_WORTH_OF_PARAMETERS = 1e8	#: How many bytes can we use to store the archives?



class problem_definition(object):
	"""This class implements the problem to be solved.
	It's main function in life is to compute the probability that a given
	parameter vector is acceptable.    Mcmc.py then uses that to run a
	Markov-Chain Monte-Carlo sampling.
	You probably want to derive a class from this and override most of the functions defined here,
	or implement your own class with the same functions.
	(Of course, in either case, it can contain extra functions also.)
	
	For instance, it can be a good idea to define a function
	"model" that computes the model that you are fitting to data
	(if that is your plan).   Then C{logp()} can be something
	like C{return -numpy.sum((self.model()-self.data)**2)}.
	Also, it can be good to define a "guess" function that computes
	a reasonable initial guess to the parameters, somehow.
	"""

	@g_implements.make_optional
	@g_implements.make_varargs
	def __init__(self):
		pass

	def logp(self, x):
		"""Compute the log of the probability density at C{x}.
		@param x:a parameter vector
		@type x: numpy.ndarray
		@return: The log of the probability that the model assigns to parameters x.
		@rtype: float
		@raise NotGoodPosition: This exception is used to indicate that the position
			x is not valid.   This is equivalent to returning an extremely negative
			logp.
		"""
		raise RuntimeError, "Virtual method"
	
	def fixer(self, x):
		"""This is called on each candidate position
		vector.    Generally, it is used to restrict the possible
		solution space by folding position vectors that escape outside the solution space back into
		the solution space.    It can also allow for symmetries in equations.

		Formally, it defines a convex region.   All vectors outside the region are mapped
		into the region, and the mapping must be continuous at the boundary.
		(More precisely, C{logp(fixer(x))} must be continuous everywhere that C{logp(x)} is continuous,
		including the boundary.)   For instance, mapping C{x[0]} into C{abs(x[0])} defines a convex region
		(the positive half-space), and the mapping is continuous near C{x[0]=0}.

		Additionally, it may re-normalize parameters at will subject to the restriction
		that C{logp(fixer(x))==logp(x)}.
		For instance, it can implement a constraint that C{sum(x)==0} by mapping
		C{x} into C{x - average(x)}, so long as the value of C{logp()} is unaffected by that
		substitution.  Other folds can sometimes lead to problems.

		@param x:a parameter vector
		@type x: numpy.ndarray
		@return: a (possibly modified) parameter vector.
		@rtype: numpy.ndarray
		@attention: Within a convex region (presumably one that contains the optimal C{x}),
			fixer must I{not} change the value of logp(): logp(fixer(x)) == logp(x).
		@raise NotGoodPosition: This exception is used to indicate that the position
			x is not valid.   Fixer has the option of either
			mapping invalid parameter vectors into valid ones
			or raising this exception.
		"""
		return x


	@g_implements.make_optional
	def log(self, p, i):
		"""Some code calls this function every iteration
		to log the current state of the MCMC process.
		@param p: the current parameter vector, and
		@param i: an integer iteration counter.
		@return: nothing.
		"""
		raise RuntimeError, "Virtual method"

	# @g_implements.make_optional
	# def guess(self):
		# """Some code calls this function at the beginning
		# of the MCMC process to seed the iteration.
		# @return: a list of guess vectors; each guess vector is
		# 	suitable for passing to self.fixer() or self.logp() as x.
		# """
		# raise RuntimeError, "Virtual method"


class problem_definition_F(problem_definition):
	"""This is a variant that is used bin the bin/mcmc.py script.
	"""
	@g_implements.make_optional
	@g_implements.make_varargs
	def __init__(self, logp_fcn, c, fixer=None):
		problem_definition.__init__(self)
		self.c = c
		self._fixer = fixer
		# assert logp_fcn is None or callable(logp_fcn)
		assert callable(logp_fcn)
		self.lpf = logp_fcn

	def logp(self, x):
		return (self.lpf)(x, self.c)

	logp.__doc__ = problem_definition.logp.__doc__

	
	def fixer(self, x):
		if self._fixer is not None:
			return (self._fixer)(x, self.c)
		return x

	fixer.__doc__ = problem_definition.fixer.__doc__





_Ntype = type(numpy.zeros((1,), numpy.float))	#: Used for type checking.



class position_base(object):
	"""This class is used internally in the MCMC sampling process to
	represent a position.   It stores a parameter vector, a reference to
	the problem definition, and (optionally) caches computed values
	of log(P).
	"""
	@g_implements.make_optional
	def __init__(self, x, problem_def):
		"""You need this function and
		this signature if you are going to pass
		it to make_list_of_positions(), but not necessarily
		otherwise.
		"""
		g_implements.check(problem_def, problem_definition)
		self.pd = problem_def
		# print "position:x=", x
		tmp = numpy.array(x, numpy.float, copy=True)
		tmp = self.pd.fixer(tmp)
		assert isinstance(tmp, _Ntype), "Output of fixer() is not numpy array."
		assert tmp.shape == x.shape, "Fixer output[%s] must match shape of input[%s]." % (str(tmp.shape),  str(x.shape))
		# self.x = numpy.array(tmp, copy=True)
		self.x = tmp
		self._uid = hash(self.vec().tostring())


	# def __deepcopy__(self, memo):
		# """Don't copy andy deeper than this."""
		# return position_base(self.x, self.pd)


	def logp(self):
		"""Compute the log of the probability for the position.
		"""
		raise RuntimeError, "Virtual Function"


	def logp_nocompute(self):
		"""Shows a recent logp value.  It should not compute
		a value unless necessary.  The intent is to look up
		a value in a cache.
		"""
		raise RuntimeError, "Virtual Function"


	def new(self, shift, logp=None):
		"""Returns a new C{position}, shifted by the specified amount.
		@param shift: How much of a move to make to the new position?
		@type shift: numpy.ndarray
		@param logp: (optional)  If this is supplied, is is used to set the
			C{log(P)} value for the newly created position structure.
		@type logp: float or None
		@return: a new position
		@rtype: L{position_base} or a subclass
		"""
		raise RuntimeError, "Virtual Function"


	def prms(self):
		"""The result of this function is to be handed to problem_definition.logp().
		This result must contain all the information specifying the position.
		Normally, this is a vector of floats, but conceivably, you could include other information.
		"""
		return self.x


	def vec(self):
		"""Returns a numpy vector.
		The result should contain all the information specifying the position;
		if not all, it should at least contain all the information that can be
		usefully expressed as a vector of floating point numbers.

		Normally, L{vec}() and L{prms}() are identical.
		"""
		return self.x


	@g_implements.make_optional
	def __repr__(self):
		return '<POSbase %s>' % str(self.x)


	def __cmp__(self, other):
		"""This is used when the archive is sorted."""
		dd = 0
		try:
			a = self.logp_nocompute()
		except NotGoodPosition:
			dd -= 2
			a = 0.0		# only relevant when both are uncomputable.
		try:
			b = other.logp_nocompute()
		except NotGoodPosition:
			dd += 2
			b = 0.0		# only relevant when both are uncomputable.
		return dd or cmp(a, b)


	def uid(self):
		return self._uid


class position_repeatable(position_base):
	"""This is for the common case where logp is a well-behaved
	function of its arguments.   It caches positions and their corresponding
	values of C{log(P)}.
	"""
	EPS = 1e-7	#: When we check for reproducibility, how closely must answers match?
	HUGE = 1e38
	CACHE_LIFE = 50
	FIXER_CHECK = 100
	"""How often should we recompute cached values to make sure that the
	same parameters always lead to the same results?"""
	# CACHE_LIFE = 1	# For debugging only.

	@g_implements.make_optional
	def __init__(self, x, problem_def, logp=None):
		"""
		@param x: 
		@type x: numpy.ndarray
		@type problem_def: L{problem_definition} or a subclass thereof.
		@type logp: float or None
		@param logp: the value of M{log(P)} at M{x}, or C{None} to indicate that it
			hasn't been computed yet.
		@raise ValueError: if sanity check is failed.
		@raise L{NotGoodPosition}: from inside L{problem_definition.logp}.
		"""
		position_base.__init__(self, x, problem_def)
		if logp is not None and not (logp < self.HUGE):
			raise ValueError("Absurdly large value of logP", logp, self.x)
		self.cache = logp
		if logp is None:
			self.cache_valid = -1
		else:
			self.cache_valid = self.CACHE_LIFE
		if random.random()*self.FIXER_CHECK < 1.0:
			# This is a sanity check: 1% of the time we make sure that
			# the supplied value of log(P) is consistent with what is yielded by L{problem_def}.
			# Note that self.pd.fixer() gets called inside position_base inside
			# position_repeatable.
			tmp = position_repeatable(self.x, problem_def)
			tlp = tmp.logp()
			slp = self.logp()
			if abs(tlp - slp) > 0.1 + self.EPS*abs(tlp+slp):
				# Ideally, EPS will be zero. But, you sometimes get roundoff
				# errors in the fixer early on in an optimization when the fit
				# is still awful.  So, it might allow past some non-idempotent functions,
				# but only for a set of parameters that are so wild and awful
				# that no one should really cares.   This is a bit of a kluge, but not a bad one.
				die.info("Parameters before fixer: %s" % self.x)
				die.info("Parameters after fixer: %s" % tmp.x)
				ibgst = numpy.argmax(numpy.absolute(self.x-tmp.x)).item()
				die.info("Biggest difference is prm[%d]: %s -> %s" % (ibgst, self.x[ibgst], tmp.x[ibgst]))
				die.warn("Logp changes from %s to %s around fixer." % (self.logp_nocompute(), tmp.logp_nocompute()))
				die.info("Change on recomputation: %s -> %s" % (self.logp_nocompute(), self.logp()))
				raise ValueError, "Fixer is not idempotent.  Logp changes from %s to %s." % (self.logp_nocompute(), tmp.logp_nocompute())



	def invalidate_cache(self):
		"""This can be called when the mapping between parameters (x)
		and value changes.   You might use it if you wanted to
		change the probability distribution (i.e. M{log(P)}).
		"""
		self.cache_valid = -1


	def logp(self):
		if self.cache_valid <= 0:
			try:
				logp = self.pd.logp(self.prms())
			except NotGoodPosition:
				logp = None

			if logp is not None and not (logp < self.HUGE):
				raise ValueError("Absurdly large value of logP", logp, self.x)
			if(self.cache_valid==0 and
				((self.cache is None)!=(logp is None)
				or
				abs(logp - self.cache) > 0.1 + 1e-8*(abs(logp)+abs(self.cache))
				)):
				raise ValueError, 'Recomputing position cache; found mismatch %s to %s' % (self.cache, logp)
			self.cache = logp
			self.cache_valid = self.CACHE_LIFE
		self.cache_valid -= 1
		if self.cache is None:
			raise NotGoodPosition
		return self.cache


	def logp_nocompute(self):
		if self.cache_valid < 0:
			return self.logp()
		if self.cache is None:
			raise NotGoodPosition
		return self.cache


	def new(self, shift, logp=None):
		"""Returns a new position, shifted by the specified amount."""
		return position_repeatable(self.vec() + shift, self.pd, logp=logp)


	def __repr__(self):
		if self.cache_valid > 0:
			s = str(self.cache)
		elif self.cache_valid == 0:
			s = "<cache expired>"
		else:
			s = "<uncomputed>"
		return '<POSr %s -> %s>' % (str(self.prms()), s)



class position_nonrepeatable(position_base):
	"""This is for the (unfortunately common) case where logp
	is an indpendent random function of its arguments.  It does
	not cache as much as L{position_repeatable}.
	Arguments are analogous to L{position_repeatable}.
	@note: I think this class is obsolete, given the call to L{T_acceptor.probe}() that is not inserted in to
		L{BootStepper.step}().
	"""
	HUGE = 1e38

	@g_implements.make_optional
	def __init__(self, x, problem_def, logp=None):
		position_base.__init__(self, x, problem_def)
		if logp is None:
			self.cache = []
		else:
			if not (logp < self.HUGE):
				raise ValueError("Absurdly large value of logP", logp, self.x)
			self.cache = [ logp ]
		self.CSIZE = 5



	def logp(self):
		if random.random() > self.CSIZE / float(self.CSIZE + len(self.cache)): 
			logp = random.choice(self.cache)
		else:
			try:
				logp = self.pd.logp(self.prms())
			except NotGoodPosition:
				logp = None

			if not (logp is None or logp < self.HUGE):
				raise ValueError("Absurdly large value of logP", logp, self.x)
			self.cache.append(logp)
		if logp is None:
			raise NotGoodPosition
		return logp


	def logp_nocompute(self):
		if self.cache:
			tmp = random.choice(self.cache)
			if tmp is None:
				raise NotGoodPosition
		else:
			tmp = self.logp()
		return tmp


	def new(self, shift, logp=None):
		"""Returns a new position, shifted by the specified amount."""
		return position_nonrepeatable(self.vec() + shift, self.pd, logp=logp)


	def __repr__(self):
		if len(self.cache):
			s1 = ""
			mn = None
			mx = None
			for q in self.cache:
				if q is None:
					s1 = "BAD or"
				else:
					if mx is None or q>mx:
						mx = q
					if mn is None or q<mx:
						mn = q
			s = "%s%g to %g" % (s1, mn, mx)
		else:
			s = "<uncomputed>"
		return '<POSnr %s -> %s>' % (str(self.prms()), s)



# class _empty(object):
	# """Just a singleton marker."""
	# pass


class acceptor_base(object):
	"""@ivar last_probe: A pair of L{position_base} instances showing the position and logP
		at each end of the most recent probe for a discontinuity.   Or, it could be None.
		This value is not used in mcmc,py.   Rather, it is there for the logging modules.
	"""

	def __init__(self):
		self.last_probe = None

	def T(self):
		"""@return: A decent approximation to the system temperature.
		@rtype: L{float}
		"""
		raise RuntimeError, "Virtual Method"

	def __call__(self, delta):
		"""Accept a step or not?
		@param delta: The proposed step gives C{delta} as the change in
			M{log(probability)}.
		@type delta: float
		@return: should it be accepted or not?
		@rtype: C{bool}
		"""
		raise RuntimeError, "Virtual Method"

	def probe(self, currentpos, stepper):
		"""This is a hook for a special case where you are optimizing a random
		function or one that is deterministic, but very rough, and you don't
		care about the small-scale structure.    In such a case, you might use
		this to probe the local variability and use that knowledge to change
		the temperature.
		"""
		return None

	def jitter(self):
		"""In the acoustic distances paper, it is called C{$\\bar{delta}$}.
		@return: An estimate of how rough the function is, on a small scale.
		@rtype: L{float}
		"""
		return 0.0;

	def reset(self):
		"""In order to make the overal algorithm asymptotically a Markovian,
		we need to make sure that (asymptotically) the acceptor function
		depends only on long-term averages, not on recent history.
		The problem is the jitter measurement, of course.
		So, one needs to average the jitter over a time longer than the
		recurrence time, asymptotically.  But that makes it horribly
		unresponsive in the early stages of the optimization when things
		are rapidly changing.  The solution is to pass along resets,
		so that it can (temporarily) revert to a short averaging time.
		"""
		pass


class T_acceptor(acceptor_base):
	"""This class implements a normal Metropolis-Hastings
	acceptance of steps.
	"""
	def __init__(self, T=1.0):
		"""You can change the temperature to do simulated annealing.
		@param T: temperature
		@type T: float
		"""
		acceptor_base.__init__(self)
		assert T >= 0.0
		self._T = T

	def T(self):
		"""@return: the system temperature.
		@rtype: L{float}
		"""
		return self._T

	def __call__(self, delta):
		"""Accept a step or not?
		@param delta: The proposed step gives C{delta} as the change in
			M{log(probability)}.
		@type delta: float
		@return: should it be accepted or not?
		@rtype: C{bool}
		"""
		return delta > -self.T()*random.expovariate(1.0)


class rough_acceptor_base(acceptor_base):
	"""@ivar since_last_reset: Number of iterations since the last overall MCMC reset.
	"""
	def probe(self, currentpos, stepper):
		"""This computes logP() near the current step position, and sees how
		much that differs from logP() _at_ the current step position.
		That difference is used as a measure of the "roughness" or "randomness"
		of the function.     That extra roughness is added onto the temperature
		to ensure that the MCMC stepper doesn't get trapped in an unimportant
		local valley.   Essentially, we are making the statement that any
		differences within the region covered by L{probestep} are unimportant.
		"""
		if self._probestep is None:
			return None
		# Note that it is *critical* that the steps generated below have a zero mean.
		# The random multiplication is intended to enforce that, even if the user
		# is lazy and doesn't generate good steps.
		# If the mean step is nonzero, it's quite possible to drive the optimization off
		# to infinity.
		tmp = currentpos.new(self._probestep(stepper) * (1.0 if random.random()<0.5 else -1.0))
		delta = abs(tmp.logp() - currentpos.logp_nocompute())
		f = (self.tau+self.since_last_reset)/self.tau
		self._jitter = ( max(delta, self._jitter) + f*self._jitter + self.droop*delta) / (1 + f + self.droop)
		die.info("Probe: jitter adjusted to %g because of %g difference" % (self._jitter, delta))
		self.since_last_reset += 1
		self.last_probe = (currentpos, tmp)
		return tmp

	def jitter(self):
		return self._jitter

	def reset(self):
		self.since_last_reset = 1

	def __init__(self, probestep, tau, droop):
		acceptor_base.__init__(self)
		self._jitter = 0.0
		self._probestep = probestep
		self.tau = tau if tau is not None else 10.0
		self.droop = droop if droop is not None else 0.1
		assert self.tau > 0.0
		assert self.droop >= 0.0
		self.since_last_reset = 1


class rough_T_acceptor(rough_acceptor_base):
	"""This class implements a normal Metropolis-Hastings
	acceptance of steps.
	"""
	def __init__(self, probestep, tau_probe=None, T=1.0, jitterdroop=None):
		"""You can change the temperature to do simulated annealing.
		@param T: temperature
		@type T: float
		@param probestep: something callable that generates small offsets within a voxel.
				This is called with the currently active stepper as an argument.
		@type probestep:  function(L{stepper}) -> numpy.ndarray (length=L{BootStepper.np}).
		"""
		rough_acceptor_base.__init__(self, probestep, tau_probe, jitterdroop)
		assert T >= 0.0
		self._T0 = T


	def T(self):
		"""@return: the system temperature.
		@rtype: L{float}
		"""
		return math.hypot(self._T0, self._jitter)

	def __call__(self, delta):
		"""Accept a step or not?
		@param delta: The proposed step gives C{delta} as the change in
			M{log(probability)}.
		@type delta: float
		@return: should it be accepted or not?
		@rtype: C{bool}
		"""
		return delta > -self.T()*random.expovariate(1.0)





class stepper(object):
	"""This is your basic stepper class.  It's a base class containing common
	features; it is not used directly.
	@ivar last_failed: It should reflect the success or failure of the most recently
		completed step.   It is None if the last step succeeded; it is the
		most recently rejected L{position_base} object if the last step failed.
		This is intended for debugging mostly.  It is not used by code in this module.
	"""

	@g_implements.make_varargs
	def __init__(self):
		self.since_last_rst = 0
		self.resetid = 0
		self.last_reset = None
		self.last_failed = None
		self.lock = threading.RLock()
		self.acceptable = T_acceptor(1.0)
		"""Acceptable is a function that decides whether or not a step is OK.
		You can replace it if you want, but the class should be equivalent
		to L{T_acceptor}."""


	def step(self):
		"""In subclasses, this takes a step and returns 0 or 1,
		depending on whether the step was accepted or not."""
		self.since_last_rst += 1
		return None


	def prms(self):
		"""@return: The current parameters
		@rtype: C{numpy.ndarray}
		"""
		return self.current().prms()


	def status(self):
		"""Provides some printable status information in a=v; format."""
		raise RuntimeError, "Virtual Function"

	
	def reset(self):
		"""Called internally to mark when the optimization
		has found a new minimum.
		@note: You might also call it if the function you are minimizing changes.
		"""
		# print 'stepper.reset', threading.currentThread().getName()
		with self.lock:
			self.since_last_rst = 0
			self.resetid += 1
		self.acceptable.reset()

	def reset_id(self):
		"""Use this to tell if the stepper has been reset since you last
		looked at it.
		@return: an integer that's different for each reset.
		@rtype: int
		"""
		return self.resetid

	def needs_a_reset(self):
		"""Decides if we we need a reset.    This checks
		to see if we have a new C{logP} that exceeds
		the old record.   It keeps track of the necessary
		paperwork.
		"""
		current = self.current()
		# print 'stepper.needs_a_reset', threading.currentThread().getName()
		with self.lock:
			if self.last_reset is None:
				self.last_reset = current
				rst = False
			else:
				rst = current.logp_nocompute() > self.last_reset.logp_nocompute() + self.acceptable.T()*0.5
				# rst = current.logp_nocompute() > self.last_reset.logp_nocompute()
				if rst:
					self.last_reset = current
		if rst and Debug>0:
			print '# RESET: logp=', current.logp_nocompute()
		return rst


	def current(self):
		"""@return: the current position.
		@rtype: L{position_base}
		"""
		with self.lock:
			return self._current

	
	def _set_current(self, newcurrent):
		"""Memorizes the current position.
		@raise NotGoodPosition: if newcurrent doesn't have a finite logp() value.
		"""
		with self.lock:
			# logp_nocompute() will raise a NotGoodPosition exception
			# so this essentially asserts that the current position is good.
			newcurrent.logp_nocompute()
			self._current = newcurrent



class adjuster(object):
	"""The C{adjuster} class controls the step size.
	"""
	Z0 = 1.5
	DZ = 0.3
	TOL = 0.2
	STABEXP = 1.0

	def __init__(self, F, vscale, vse=0.0, vsmax=1e30):
		assert 0.0 < F < 1.0
		self.lock = threading.Lock()
		self.vscale = vscale
		self.F = F
		# self.np = np
		self.state = 0
		self.vse = vse
		self.reset()

		self.vsmax = vsmax
		"""Used when the acceptance probability is larger than 25%.
		Large acceptance probabilities
		can happen if the probability is everywhere about
		equal.   (E.g. a data fitting problem with almost
		no data)"""

	def reset(self):
		"""Called when old habits should be forgotten.
		"""
		# print 'adjuster.reset', threading.currentThread().getName()
		with self.lock:
			self.z = self.Z0
			self.since_reset = 0
			self.ncheck = self._calc_ncheck()
			self.blocknacc = 0
			self.blockntry = 0
		# print "#ADJUSTER RESET"

	def _calc_ncheck(self):
		"""This estimates when to make the next check for statistically significant
		deviations from the correct step acceptance rate.  (It's not worth checking
		at every step, so we do it only occasionally.)
		"""
		assert self.z >= self.Z0
		ss =  max( -self.z/math.log(1-self.f()), -self.z/math.log(self.f()) )
		"""C{ss} is the fewest samples where you could possibly
		detect statistically significant deviations
		from getting a fraction self.F of steps accepted."""
		assert ss > 3.0
		# The "100" is just there because checking the step acceptance rate isn't very expensive,
		# so we might as well guard against absurdly long check intervals.
		return min(100, int(math.ceil(ss)))
	
	def f(self):
		"""This allows the desired fraction of accepted steps to
		depend on self.vscale.
		@requires: This method should only be called with C{self.vse != 0}
			where self.vscale can normally be expected to be fairly close to unity,
			and where small values of C{self.vse} indicate trouble.
			In the L{mcmc.Bootstepper.step_boot} case this is true.
		"""
		# Ideally, we'd like self.f()==self.F for
		# greatest efficiency, but that can fail badly if the acceptance
		# probability is always smaller than self.F.   One example is
		# where this happens is if the maximum is at a corner of an
		# allowable region, such as:
		# log(P) = { w<0 or x<0 or y<0 or z<0 : -infinity,
			 	# else: -(x+y+z+w)
			# }.
		# In such a case, trying to maintain the optimal step acceptance
		# can drive vscale to zero, which is not good for the convergence
		# rate.   The function chosen here gives up some efficiency
		# to avoid such a disaster.  
		return self.F * min(1.0, self.vscale**self.vse)


	def inctry(self, accepted):
		# print 'adjuster.inctry', threading.currentThread().getName()
		with self.lock:
			self.since_reset += 1
			self.blockntry += 1
			self.blocknacc += accepted
	
			# Only check occasionally.
			if self.blockntry > self.ncheck:
				self._inctry_guts()


	def _inctry_guts(self):
		"""Called under lock!
		We check that the observed fraction of accepted
		steps is consistent with a Binomial distribution.
		If not, we try updating self.vscale.
		"""
		EPS = 1e-6
		Flow = self.f() * (1.0 - self.TOL)
		Fhi = self.f() * (1.0 + self.TOL)
		lPH0low = self.blocknacc*math.log(Flow) + (self.blockntry-self.blocknacc)*math.log(1-Flow)
		lPH0hi = self.blocknacc*math.log(Fhi) + (self.blockntry-self.blocknacc)*math.log(1-Fhi)
		Phat = (self.blocknacc + EPS)/(self.blockntry + 2*EPS)
		sigmaP = math.sqrt(self.f() * (1-self.f()) / self.blockntry)
		lPH1 = self.blocknacc*math.log(Phat) + (self.blockntry-self.blocknacc)*math.log(1-Phat)
		# print '#NCHECK bnacc=', self.blocknacc, self.blockntry, lPH0low, lPH0hi, lPH1, self.z

		if (Phat>Fhi and lPH1-lPH0hi > self.z) or (Phat<Flow and lPH1-lPH0low > self.z):
			# The fraction of accepted steps is inconsistent with the range
			# from Flow to Fhi -- in other words, we're reasonably sure the acceptance
			# rate is substantially wrong.

			delta = math.log(Phat/self.f())
			delta = min(max(delta, -self.TOL), self.TOL)
			self.vscale *= math.exp(delta*self.STABEXP)
			if self.vscale > self.vsmax:
				self.vscale = self.vsmax
			if Debug>2:
				print '#NCHECK step acceptance rate is %.2f vs. %.2f:' % (Phat, self.f()), 'changing vscale to', self.vscale
				print '#NCHECK ADJ vscale=', self.vscale, self.z, self.blocknacc, self.blockntry, delta
			self.blockntry = 0
			self.blocknacc = 0
			self.state = -1
			self.ncheck = self._calc_ncheck()
		elif Phat>Flow and Phat<Fhi and 2.0*sigmaP/self.f() < self.TOL:
			# We're as accurate as we need to be.
			# Therefore, we might as well restart the counters
			# in case the process is non-stationary.
			self.blockntry = 0
			self.blocknacc = 0
			self.state = 1
			self.ncheck = self._calc_ncheck()
			if Debug > 2:
				print '#NCHECK close enough', 'phat=', Phat, 'sigmaP=', sigmaP
		else:
			# Doing OK.  The step acceptance rate is not
			# known to be incorrect.
			self.z += self.DZ
			self.state = 0
			self.ncheck = self.blockntry + self._calc_ncheck()
			if Debug > 2:
				print "#NCHECK OK", self.ncheck, 'z=', self.z


	def vs(self):
		"""We stick in the factor of random.lognormvariate()
		so that all sizes of move are possible and thus we
		can prove that we can random-walk to any point in
		a connected region.   This makes the proof of
		ergodicity simpler.
		@return: a scale factor for the step size.
		@rtype: float
		"""
		assert type(self.vscale)==types.FloatType
		return random.lognormvariate(0.0, self.TOL/2.0)*self.vscale


	def status(self):
		"""@return: misc. status information for debugging purposes."""
		with self.lock:
			tmp = (self.blocknacc, self.blockntry, self.state)
		return tmp






def start_is_list_a(start):
	"""Is the argument a sequence of numpy arrays?
	"""

	for (i, tmp) in enumerate(start):
		if not isinstance(tmp, _Ntype):
			if i > 0:
				raise TypeError, "Sequence is not all the same type"
			return False
	return len(start) > 0


def start_is_list_p(start):
	"""Is the argument a sequence of position_base objects?
	"""

	for (i, tmp) in enumerate(start):
		if not g_implements.impl(tmp, position_base):
			if i > 0:
				raise TypeError, "Sequence is not all the same type"
			return False
	return len(start) > 0



class NoBoot(Exception):
	"""This is used internally to signify that some particular method
	of selecting a step has decided that it is not suitable.  For instance,
	a method that depends on an archive of previous steps might see that
	the archive isn't long enough.
	"""
	def __init__(self, *s):
		Exception.__init__(self, *s)


class NotGoodPosition(ValueError):
	"""This is raised by user code (e.g. in the L{problem_definition.logP}
	method or in L{problem_definition.fixer}) to indicate that the current
	position is not computable or is unacceptable in some other way.
	This is assumed to be a permanent problem: i.e. the mathematical model
	blows up for this set of parameters.
	"""
	def __init__(self, *s):
		ValueError.__init__(self, *s)

	def add_args(self, *s):
		"""
		Typical usage::
		
			try:
				something
			except NotGoodPosition, ex:
				raise ex.add_args(more, args, added, here)

		@note: This modifies the original object and returns it.
		@param s: a tuple of arguments to add onto the tail of the exception's C{args} list.
		@rtype: NotGoodPosition
		@return: The modified exception.
		"""
		self.args = self.args + s
		return self




def make_list_of_positions(x, PositionClass, problem_def):
	"""Turn almost anything into a list of position_base objects.
	You can hand it a sequence of numpy vectors
	or a single 1-dimensional numpy vector;
	a sequence of position_base objects
	or a single 1-dimensional position_base object.

	@precondition: This depends on PositionClass being callable as
		PositionClass(vector_of_doubles, problem_definition).
	"""
	o = []
	if start_is_list_a(x):
		assert len(x) > 0, "Zero length list of arrays."
		for t in x:
			if len(o) > 0:
				assert t.shape == (o[0].vec().shape[0],)
			# If the parameters are identical,
			# we can share position structures,
			# and reduce the number of times we need
			# to evaluate logp(x, c).
			if len(o)>0 and numpy.alltrue(numpy.equal(o[-1].vec(), t)):
				# print 'SAME:', t, self.current()
				o.append( o[-1] )
			else:
				# print 'DIFF:', t
				o.append( PositionClass(t, problem_def) )
	elif start_is_list_p(x):
		assert len(x) > 0, "Zero length list of positions."
		o = []
		for t in x:
			g_implements.check(t, PositionClass)
			if len(o) > 0:
				assert t.vec().shape[0] == (o[0].vec().shape[0],)
			if len(o)>0 and numpy.alltrue(numpy.equal(t.vec(), o[-1].vec())):
				o.append( o[-1] )
			else:
				# print 'DIFF:', t
				o.append( t )
	elif g_implements.impl(x, PositionClass):
		o = [x]
	elif isinstance(x, _Ntype) and len(x.shape)==1:
		o = [ PositionClass(x, problem_def) ]
	else:
		raise TypeError, "Cannot handle type=%s for x.  Must implement %s or be a 1-dimensional numpy array." % (type(x), repr(PositionClass))
	return o



def _check_list_of_positions(x):
	if not isinstance(x, list):
		raise TypeError, "Not a List (should be a list of positions)"
	for (i, t) in enumerate(x):
		failure = g_implements.why(t, position_base)
		if failure is not None:
			raise TypeError, "x[%d] does not implement position_base: %s" % (i, failure)


class hashcounter_c(dict):
	"""Keep a count of how many times we've see various items."""

	def incr(self, x):
		try:
			self[x] += 1
		except KeyError:
			self[x] = 1

	def decr(self, x):
		"""@raise ValueError: if you ever see something less than zero times.
		"""
		tmp = self[x]
		if tmp == 1:
			del self[x]
		elif tmp < 1:
			raise ValueError("More decrements than increments", x)
		else:
			self[x] = tmp-1





class Archive(object):
	"""This maintains a list of all the recent accepted positions."""
	SUPHILL = 'hillclimb'
	"""Always keep the list of positions sorted.
	This improves mimimization performance at the cost of a distorted probability distribution."""
	SSAMPLE = 'sample' #: Never sort the list.    Best if you really want an exact Monte Carlo distribution.
	SANNEAL = 'intermediate' #: Sort the list only when logp() is making substantial improvements.


	def __init__(self, lop, np_eff, strategy=SANNEAL, maxArchSize=None, alpha=None):
		assert strategy in (self.SSAMPLE, self.SANNEAL, self.SUPHILL)
		assert len(lop) > 0
		self.lop = lop
		self.strategy = strategy
		self.sorted = False
		if self.strategy == self.SANNEAL:
			self.sort()
			self.sorted = True
		self.np_eff = np_eff
		self.since_last_rst = 0
		self.lock = threading.Lock()
		self._hashes = hashcounter_c()
		for p in self.lop:
			self._hashes.incr(p.uid())

		if maxArchSize is None:
			maxArchSize = MEMORYS_WORTH_OF_PARAMETERS // self.np_eff
		#: The minimum length for the archive.  This is chosen to be big enough so that
		#: all the parallel copies probably span the full parameter space.
		self.min_l = self.np_eff + int(round(2*math.sqrt(self.np_eff))) + 3
		if maxArchSize < self.min_l:
			raise ValueError, "maxArchSize is too small for trustworthy operation: %d < min_l=%d (npeff=%d)" % (maxArchSize, self.min_l, self.np_eff)
		self.max_l = maxArchSize
		self.alpha = alpha


	def distinct_count(self):
		"""How many distinct values of the parameters are there in the archive?"""
		with self.lock:
			return len(self._hashes)
	

	def prmlist(self, n):
		assert n > 0
		with self.lock:
			return self.lop[max(0,len(self.lop)-n):]


	def sort(self):
		"""Called under lock. Sort the archive into order of C{logp}."""
		if self.sorted or self.strategy==self.SSAMPLE:
			return
		if Debug:
			die.info( '# Sorting archive' )
		# This uses position.__cmp__():
		self.lop.sort()
		self.sorted = True


	def reset(self):
		"""We sort the archive to speed the convergence to
		the best solution.   After all, if you've just
		gotten a reset, it is likely that you're not at the
		bottom yet, so statistical properties of the distribution
		are likely to be irrelevant.
		"""
		# print 'Archive.reset', threading.currentThread().getName()
		with self.lock:
			self.sort()
			self.truncate(self.min_l)
			self.since_last_rst = 0
	

	def __len__(self):
		with self.lock:
			return len(self.lop)


	def choose(self):
		# print 'Archive.lock', threading.currentThread().getName()
		with self.lock:
			return random.choice( self.lop )


	def truncate(self, desired_length):
		"""Shortens the archive and updates the various counters and statistics.
		@param desired_length: Measured in terms of the number of distinct positions.
		@note: Must be called under lock.
		"""
		assert len(self.lop) > 0
		assert len(self._hashes) <= len(self.lop)
		assert (len(self._hashes)>0) == (len(self.lop)>0)
		MIN_TRUNCATE = 4	#: It's not worth the cost of truncating one at a time.  Do it in clumps.

		if len(self._hashes) > desired_length + MIN_TRUNCATE:
			j = 0
			while len(self._hashes) > desired_length:
				self._hashes.decr(self.lop[j].uid())
				j += 1
			assert j <= len(self.lop)
			if j > 0:
				self.truncate_hook(self.lop[:j])
				self.lop = self.lop[j:]
				if Debug > 1:
					die.info('Truncating archive from %d by %d' % (len(self.lop), j))
		assert len(self._hashes) <= len(self.lop)
		# There is a possibility that we have truncated the current position.
		# This can happen when the archive is sorted, and we have just accepted a step that
		# has worsened log(P).  I wonder if that's a problem?


	Sfac = {SUPHILL: 100, SANNEAL: 5, SSAMPLE: 2}

	def append(self, x, maxdups):
		"""Adds stuff to the archive, possibly sorting the
		new information into place.   It updates all kinds of
		counters and summary statistics.

		@param x: A position to (possibly) add to the archive.
		@type x: L{position_base}
		@return: A one-letter code indicating what happened.  'f' if x
			is a duplicate and duplicates are forbidden.
			'd' if it is a duplicate and there have been
			too many duplicates lately.
			'a' otherwise -- x has been added to the archive.
		@rtype: str
		"""
		# print 'Archive.append', threading.currentThread().getName()
		F = 0.25	# Ideally, this would be BootStepper.F or even the result of adjuster.f().
		with self.lock:
			self.since_last_rst += 1

			assert len(self._hashes) <= len(self.lop)
			uid = x.uid()
			if self.strategy!=self.SSAMPLE and maxdups>0 and self._hashes.get(uid, 0) > maxdups:
				# We don't want the clutter up the archive with lots of duplicates if we're not
				# in sampling mode.
				return 'f'
			self._hashes.incr(uid)

			if not self.sorted or self.strategy==self.SSAMPLE:
				self.lop.append(x)
				self.sorted = False
			else:
				# This uses position.__cmp__():
				bisect.insort_right(self.lop, x)
				# We can't do the following check because (a) it can
				# fail for position_nonrepeatable, and (b) it triggers
				# extra evaluations of logp(), which can be expensive:
				# assert self.lop[-1].logp() >= self.lop[0].logp().
				#
				# Check that we've had enough steps to have had a reasonable chance
				# to have detected a new maximum.
				if self.since_last_rst > self.Sfac[self.strategy]*self.np_eff/F:
					self.sorted = False
					if Debug:
						die.info( '# Archive sorting is now off' )
			self.append_hook(x)
			if Debug > 1:
				die.info('Archive length=%d' % len(self.lop))
			# print "self.lop=", self.lop
			assert len(self._hashes) <= len(self.lop)
			self.truncate( min(int( self.min_l + self.alpha*self.since_last_rst ), self.max_l))
		return 'a'


	def append_hook(self, x):
		pass

	def truncate_hook(self, to_be_dropped):
		pass


class ContPrmArchive(Archive):
	def __init__(self, lop, np_eff, strategy=Archive.SANNEAL, maxArchSize=None, alpha=None):
		"""Append_hook() is called for every element of the archive.
		That function can be replaced in a sub-class to accumulate
		some kind of summary.  Here, it is used to keep track of parameter
		means and standard deviations.
		"""
		Archive.__init__(self, lop, np_eff, strategy=strategy,
					maxArchSize=maxArchSize, alpha=alpha)
		self.p0 = lop[-1].vec()
		self.s = numpy.zeros(self.p0.shape, numpy.float)
		self.ss = numpy.zeros(self.p0.shape, numpy.float)
		for a in lop:
			self.append_hook(a)


	def append_hook(self, x):
		"""This accumulates parameter means and standard deviations.
		"""
		tmp = x.vec() - self.p0
		numpy.add(self.s, tmp, self.s)
		numpy.add(self.ss, numpy.square(tmp), self.ss)


	def truncate_hook(self, to_be_dropped):
		if len(to_be_dropped) > len(self.lop):
			# Take the opportunity to pick a better value of self.p0.
			self.p0 = self.s/(len(to_be_dropped) + len(self.lop))
			self.s = numpy.zeros(self.p0.shape)
			self.ss = numpy.zeros(self.p0.shape)
			for prms in self.lop:
				self.append_hook(prms)
		else:
			for prms in to_be_dropped:
				tmp = prms.vec() - self.p0
				numpy.subtract(self.s, tmp, self.s)
				numpy.subtract(self.ss, numpy.square(tmp), self.ss)

	def variance(self):
		with self.lock:
			n = len(self.lop)
			core = self.ss - self.s*self.s/n
			if not numpy.alltrue(numpy.greater(core, 0.0)):
				self.ss -= numpy.minimum(0.0, core)
				if Debug > 0:
					die.warn('Zero stdev in archive.stdev for p=%s'
							% ','.join( ['%d' % q for q
								in numpy.nonzero(numpy.less_equal(core, 0.0))[0]
							])
						)
				return numpy.ones(self.s.shape, numpy.float)
		assert n > 1
		assert numpy.alltrue(numpy.greater(core, 0.0))
		return core/(n-1)


class BootStepper(stepper):
	"""The BootStepper class is the primary interface.  It implements a Bootstrap
	Markov Chain Monte Carlo stepper.   The class instance stores the necessary
	state information, and each call to L{step}() takes another step.
	"""

	F = 0.234
	"""F is the targeted step acceptance rate.  This is from G. O. Roberts,
	A. Gelman, and W. Gilks (1997) "Weak convergence and optimal
	scaling of random walk Metropolis algorithm."  Ann.  Applied.
	Probability, 7, p. 110-120 and  also from
	G. O. Roberts and J. S. Rosenthal (2001) "Optimal scaling of
	various Metropolis-Hastings algorithms."  Statistical Sci.
	16, pp. 351-367."""

	alpha = 0.1 #:  How rapidly should one expand the archive after a reset?

	PBootLim = 0.9
	"""PBootLim Limits the probability of taking a bootstrap step.
	This, if the optimization collapses into a subspace, some other kind of step
	will eventually get it out."""

	# Control of when to sort steps and when to run with honest Monte-Carlo:
	SSAMPLE = ContPrmArchive.SSAMPLE	#: Sampling mode
	SUPHILL = ContPrmArchive.SUPHILL	#: Go straight uphill
	SANNEAL = ContPrmArchive.SANNEAL	#: Simulated annealing
	SSAUTO = SANNEAL
	SSNEVER = SSAMPLE
	SSLOW = SANNEAL
	SSALWAYS = SUPHILL

	def __init__(self, lop, v, strategy=SANNEAL, maxArchSize=None, parallelSizeDiv=1):
		"""@param maxArchSize: How many position vectors can be stored.  This is
			normally used to (loosely) enforce a memory limitation for large
			jobs.
		@param parallelSizeDiv: For use when there are several cooperating MCMC
			processes that share data.  When >1, this allows each process
			to have smaller stored lists.   Normally, parallelSizeDiv is
			between 1 and the number of cooperating processes.
		@type lop: C{list} of a class derived from L{position_base}.
		@param lop: These are a list of starting postions that should be evaluated
			first and used as the basis for further exploration.
		@param v: A covariance matrix for non-bootstrap steps.
			Mostly, the system takes bootstrap steps that are adaptively derived from
			previous steps.   However, to generate the list of previous steps,
			it needs a way to generate steps ab initio.   So, C{v} is used to
			get things going. C{v} is also used occasionally thereafter, just to
			make sure the stepper doesn't get trapped in some subspace.
		@type strategy: One of L{SSAMPLE}, L{SUPHILL}, or L{SANNEAL}.
		"""
		stepper.__init__(self)
		_check_list_of_positions(lop)
		stepper._set_current(self, lop[-1])
		self.np = lop[0].vec().shape[0] #: The number of parameters:
		self.np_eff = (self.np+parallelSizeDiv-1)//parallelSizeDiv
		"""In a multiprocessor situation, np_eff tells you how much data do you
		need to store locally, so that the overall group of processors
		stores enough variety of data."""

		self.archive = ContPrmArchive(lop, self.np_eff, strategy=strategy,
						maxArchSize=maxArchSize, alpha=self.alpha)
		self.maxdups = int(round(4.0/self.F))

		if not self.np > 0:
			raise ValueError, "Np=%d; it must be positive." % self.np
		if v.shape != (self.np, self.np):
			raise ValueError, "v must be square, with side equal to the number of parameters. Vs=%s, np=%d." % (str(v.shape), self.np)

		self.v = numpy.array(v, numpy.float, copy=True)
		self.V = MVN.multivariate_normal(numpy.zeros(v.shape[0], numpy.float),
								v)
		self.aB = adjuster(self.F, vscale=0.5, vse=0.5, vsmax=1.3)
		self.aV = adjuster(self.F, vscale=1.0)
		self.steptype = None


	def step(self):
		stepper.step(self)
		Wboot = max(self.archive.distinct_count()-1, 0)
		WV = max(self.np_eff, 0.1*Wboot)
		Wprobe = (Wboot+WV) * self.F
		W = float(WV + Wprobe + Wboot)
		Pboot =  Wboot / W
		PV = Pboot + WV / W
		again = True
		while again:
			P = random.random()
			try:
				if P < Pboot:
					accepted = self.step_boot()
				elif P < PV:
					accepted = self.stepV()
				else:
					accepted = self.step_probe()
			except NoBoot, x:
				if Debug > 0:
					die.info('NoBoot: %s' % str(x))
				again = True
			else:
				again = False
		return accepted




	# def prmlist(self):
		# return self.archive.prmlist()

	# def last(self):
		# return self.archive.last()
		
	
	def status(self):
		with self.lock:
			o = ['a0vs=%g' % self.aB.vscale,
				'a0acc=%g; a0try=%g; a0state=%d' % self.aB.status(),
				'a1vs=%g' % self.aV.vscale,
				'a1acc=%g;  a1try=%g; a1state=%d' % self.aV.status(),
				'nboot=%d' % len(self.archive),
				'logP=%g' % self.current().logp_nocompute(),
				'type=%s' % self.steptype
				]
		return '; '.join(o) + ';'


	def stepV(self):
		self.steptype = 'stepV'
		vs1 = self.aV.vs()
		move = self.V.sample() * vs1
		if hasattr(self.archive, 'variance') and self.archive.distinct_count() >= min(5, self.np):
			move *= (self.archive.variance()/self.v.diagonal())**0.25

		# print "self.current()=", self.current()
		try:
			tmp = self.current().new(move)
			delta = tmp.logp() - self.current().logp()
		except ValueError, x:
			die.warn('Cache trouble!: %s' % str(x))
			die.info('current= %s' % str(self.current()))
			raise
		except NotGoodPosition, x:
			if Debug>2:
				die.warn('StepV: %s' % str(x))
			# Should I call self.aV.inctry(0) ?
			return 0
		if self.acceptable(delta):
			accepted = 1
			if Debug>2:
				die.info('StepV: Accepted logp=%g' % tmp.logp_nocompute())
			# We cannot use self.lop[-1] for current because lop is
			# sometimes sorted.  When it is, the most recently added
			# position could end up anywhere in the list.   Thus, we keep
			# a separate self._current.
			self._set_current(tmp)
			self.aV.inctry(accepted)
		else:
			self._set_failed( tmp )
			accepted = 0
			if Debug>2:
				die.info('StepV: Rejected logp=%g vs. %g, T=%g'
						% (tmp.logp_nocompute(), self.current().logp_nocompute(), self.acceptable.T()))
			self.aV.inctry(accepted)
			self._set_current(self.current())
		return accepted


	def step_boot(self):
		self.steptype = 'step_boot'
		vs0 = self.aB.vs()
		assert vs0 < 10.0, "Vs0 too big!=%s" % str(vs0)
		if Debug>3:
			die.note('VsB', vs0)

		if len(self.archive) <= 2:
			# print 'NoBoot', len(self.archive)
			raise NoBoot, "Cannot find bootstrap points"
		p1 = self.archive.choose()
		p2 = self.archive.choose()
		# if p1 is p2:
		if p1.uid() == p2.uid():
			# print 'NoBoot dup'
			raise NoBoot, "Bootstrap: Duplicate uid"

		# die.note('p1.prms', p1.prms())
		# die.note('p2.prms', p2.prms())
		move  = (p1.vec() - p2.vec()) * vs0
		# print '# move=', p1.prms(), p2.prms(), vs0, move

		try:
			tmp = self.current().new(move)
			delta = tmp.logp() - self.current().logp()
		except ValueError, x:
			die.warn('Cache trouble!: %s' % str(x))
			die.info('current= %s' % str(self.current()))
			raise
		except NotGoodPosition:
			if Debug>2:
				die.warn('StepBoot: Nogood position')
			return 0
		if self.acceptable(delta):
			accepted = 1
			if Debug>2:
				die.info('StepBoot: Accepted logp=%g' % tmp.logp_nocompute())
			self._set_current(tmp)
			self.aB.inctry(accepted)
		else:
			self._set_failed( tmp )
			accepted = 0
			if Debug>2:
				die.info('StepBoot: Rejected logp=%g vs. %g, T=%g'
						% (tmp.logp_nocompute(), self.current().logp_nocompute(), self.acceptable.T()))
			self.aB.inctry(accepted)
			self._set_current(self.current())
		return accepted


	def step_probe(self):
		self.steptype = 'step_probe'
		cur = self.current()
		try:
			tmp = self.acceptable.probe(cur, self)
			if tmp is None:
				raise NoBoot, "No probe wanted."
			delta = tmp.logp() - cur.logp()
		except NotGoodPosition, ex:
			if Debug>2:
				die.warn('step_probe: %s' % str(ex))
			return 0
		except ValueError, ex:
			die.warn('Cache trouble!: %s' % str(ex))
			die.info('current= %s' % str(cur))
			raise

		if self.acceptable(delta):
			accepted = 1
			if Debug>2:
				die.info('step_probe: Accepted logp=%g' % tmp.logp_nocompute())
			# We cannot use self.lop[-1] for current because lop is
			# sometimes sorted.  When it is, the most recently added
			# position could end up anywhere in the list.   Thus, we keep
			# a separate self._current.
			self._set_current(tmp)
		else:
			self._set_failed( tmp )
			accepted = 0
			if Debug>2:
				die.info('step_probe: Rejected logp=%g vs. %g, T=%g'
						% (tmp.logp_nocompute(), cur.logp_nocompute(), self.acceptable.T()))
			self._set_current(self.current())
		return accepted



	def _set_current(self, newcurrent):
		"""@raise NotGoodPosition: if newcurrent doesn't have a finite logp() value.
		"""
		g_implements.check(newcurrent, position_base)
		# print 'bootstepper.set_current', threading.currentThread().getName()
		stepper._set_current(self, newcurrent)
		out = []
		with self.lock:
			maxdups = self.maxdups if self.since_last_rst < self.np_eff else -1
			"""After a reset, the optimizer may not have good step directions,
			so there may be many failed steps.   Thus, you don't want to
			fill up the archive with lots of duplicates of the current position
			that are basically meaningless.    Thus, we forbid duplicates for
			a while."""

			q = self.archive.append(newcurrent, maxdups=maxdups)
			out.append(q)
			if self.needs_a_reset():
				# Shorten the archive -- if we've found a new best
				# point, that makes it likely that we have not
				# yet converged.   Consequently, since were
				# probably not near stationarity, the old history
				# is probably useless.
				self.reset_adjusters()
				self.archive.reset()
				self.reset()
				out.append('r')
		return ''.join(out)


	def _set_failed(self, f):
		"""We remember the most recent failure for debugging purposes.
		But, just because a step failed doesn't mean it is awful.   If the archive is
		sorted (i.e. we are in optimization mode, not sampling mode) and
		if the failed step is better than most of the archive, then remember it.
		"""
		self.last_failed = f
		with self.lock:
			refPos = len(self.archive)//4
			try:
				if (f is not None
					and self.archive.sorted
					and f.logp_nocompute()>self.archive.lop[refPos].logp_nocompute()):
					self.archive.append(f, 1)
			except NotGoodPosition:
				pass


	def reset_adjusters(self):
		self.aB.reset()
		self.aV.reset()


	def ergodic(self):
		"""A crude measure of how ergodic the MCMC is.
		@return: The inverse of how many steps it takes to cross the
			minimum in the slowest direction.  Or zero, if it is too
			soon after some major violation of the MCMC assumptions.
		"""
		if self.since_last_rst*self.aB.f() < 3*self.np_eff:
			# Presumably, we are still stabilizing.   The factor of 3
			# is there to make sure that we have stopped sorting the archive.
			# (See Archive.sorted}.
			return 0.0
		if self.aB.state < 0:
			# The step size is known to be mis-adjusted,
			# so you cannot use it to compute a measure
			# of the ergodicity.
			# print '# state<0 in ergodic', self.aB.state
			return 0.0

		# This is calibrated from the equilibrium vscale from long runs
		# in 1-50 dimensional Gaussian problems.

		vsbar = 1.7/math.sqrt(self.np)	# Should this be np_eff ?
		vs = self.aB.vscale
		# print 'ergodic: vs=', vs, "erg=", min(1.0, vs/vsbar)**2
		return self.F * min(1.0, vs/vsbar) ** 2


	def set_strategy(self, ss):
		tmp = self.archive.strategy
		self.archive.strategy = ss
		return tmp

	set_sort_strategy = set_strategy


def bootstepper(logp, x, v, c=None, strategy=BootStepper.SANNEAL, fixer=None, repeatable=True):
	"""This is (essentially) another interface to the class constructor.
	It's really there for backwards compatibility.
	"""
	pd = problem_definition_F(logp_fcn=logp, c=c, fixer=fixer)
	position_constructor = [position_nonrepeatable, position_repeatable][repeatable]
	return BootStepper(make_list_of_positions(x, position_constructor, pd), v, strategy=strategy)

# boot2stepper = bootstepper

def _logp1(x, c):
	# print "x=", x, "c=", c
	# print "type=", type(x), type(c)
	return -numpy.sum(x*x*c*c)


def _logp2(x, c):
	r = numpy.identity(x.vec().shape[0], numpy.float)
	r[0,0] = 0.707107
	r[0,1] = 0.707107
	r[1,0] = -0.707107
	r[1,1] = 0.707107
	xt = numpy.dot(x, r)
	return _logp1(xt, c)


def test_(stepper):
	import dictops
	start = numpy.array([1.0, 2.0, 2, 9, 1])
	c = numpy.array([100.0, 30.0, 10.0, 3.0, 0.1])
	V = numpy.identity(len(c), numpy.float)
	# V = numpy.array([[ 20.69626808,  20.6904984 ], [ 20.6904984,   20.69477235]])

	x = stepper(_logp1, start, V, c=c)
	v = numpy.zeros((x.np, x.np))
	n_per_steptype = dictops.dict_of_averages()
	for i in range(1000):
		accepted = x.step()
		n_per_steptype.add(x.steptype, accepted)
	lpsum = 0.0
	lps2 = 0.0
	na = 0
	psum = numpy.zeros((x.np,))
	N = 30000
	nreset = 0
	nsorted = 0
	rid = x.reset_id()
	for i in range(N):
		accepted = x.step()
		na += accepted
		n_per_steptype.add(x.steptype, accepted)
		nsorted += x.archive.sorted
		if x.reset_id() != rid:
			rid = x.reset_id()
			nreset += 1
		lp = x.current().logp()
		lpsum += lp
		lps2 += lp**2
		p = x.current().vec()
		numpy.add(psum, p, psum)
		v += numpy.outer(p, p)
	for steptype in n_per_steptype.keys():
		print 'Step %s has %.0f successes out of %.0f trials: %.2f' % (
			steptype, n_per_steptype.get_both(steptype)[0],
			n_per_steptype.get_both(steptype)[1],
			n_per_steptype.get_avg(steptype)
			)
	# assert N*x.PBootLim**1.5 < nboot < N*x.PBootLim**0.7
	assert nsorted < N//30
	assert N//8 < na < N//2
	assert nreset < 3
	lpsum /= N
	assert abs(lpsum+0.5*x.np) < 0.15, "Lpsum=%g, expected value=%g" % (lpsum, -0.5*x.np)
	lps2 /= N-1
	lpvar = lps2 - lpsum**2
	assert abs(lpvar-0.5*x.np) < 1.0
	numpy.divide(psum, N, psum)
	assert numpy.alltrue(numpy.less(numpy.absolute(psum), 6.0/numpy.sqrt(c)))
	numpy.divide(v, N-1, v)
	for i in range(x.np):
		for j in range(x.np):
			if i == j:
				# print '2*v[ii]*c=', 2*v[i,j]*c[i]**2
				assert abs(math.log(2*v[i,j]*c[i]*c[j])) < 0.1
			else:
				assert abs(v[i,j]) < 20/(c[i]*c[j])



def diag_variance(start):
	"""Hand this a list of vectors and it will compute
	the variance of each component, then return a diagonal
	covariance matrix.
	"""
	tmp = gpkmisc.vec_variance(start)
	if not numpy.alltrue(numpy.greater(tmp, 0.0)):
		raise ValueError, ("Zero variance for components %s"
					% ','.join(['%d'%q for q in
							numpy.nonzero(1-numpy.greater(tmp, 0.0))[0]
						]
						)
					)
	return gpkmisc.make_diag(tmp)


def test():
	test_(stepper=bootstepper)


if __name__ == '__main__':
	test()










speechresearch/gmisclib/multivariance_classes.py


"""Support module for multivariance.py"""

from gmisclib import gpkmisc
from gmisclib import Num
from gmisclib import die


BAYES_PRIOR_SPACE = 0	# 1 for a flat prior in sigma,
HUGE = 1e30

class QuadraticNotNormalizable(ValueError):
	def __init__(self, s=''):
		ValueError.__init__(self, s)





def vec_inv_variance(start):
	vv = gpkmisc.vec_variance(start)
	assert Num.alltrue(Num.greater(vv, 0.0))
	return 1.0/vv


def diag_inv_variance(start):
	return gpkmisc.make_diag(vec_inv_variance(start))



class modeldesc:
	__doc__ = """Virtual base class for a description of a model
			of a particular size."""

	LF = (1.0/3.0)**2

	def __init__(self, ndim):
		assert ndim > 0
		self.dim = ndim

	def ndim(self):
		"""This returns the dimensionality of the data."""
		return self.dim

	def modeldim(self):
		"""This gives the dimensionality of the model,
		i.e. the number of parameters required to specify
		the means and covariance matrix(ces)."""
		raise RuntimeError, 'Virtual method'

	def unpack(self, prms):
		"""This returns some subclass of model."""
		raise RuntimeError, 'Virtual method'

	def new(self, mu, invsigma):
		"""Creates a model that contains data."""
		raise RuntimeError, 'Virtual method'

	def start(self, dataset):
		"""Selects a random starting point from the dataset."""
		raise RuntimeError, 'Virtual method'



class model_with_numbers:
	__doc__ = """Virtual base class for adding in the functions
		you need when you create a model with known parameters
		(like mu and sigma)."""

	def __init__(self, details, bias):
		"""Bias is an overall shift of the log probability up or
		down.  In a classifier, it is used to bias things toward
		one class or another."""
		self.desc = details
		self._offset = None
		self.bias = bias

	def logp(self, datum):
		raise RuntimeError, 'Virtual method'

	def pack(self):
		"""Returns a vector of parameters."""
		raise RuntimeError, 'Virtual method'

	def ndim(self):
		return self.desc.ndim()

	def unpack(self, prms):
		return self.desc.unpack(prms)

	def new(self, mu, invsigma):
		return self.desc.new(mu, invsigma)

	def start(self, dataset):
		return self.desc.start(dataset)

	def offset(self):
		if self._offset is None:
			self.addoff()
		return self._offset

	def addoff(self):	# Should not be called if _offset is not None
		raise RuntimeError, 'Virtual Function'






def _q_addoff(self):	# Will not be called if _offset is not None
	phasespacefac = BAYES_PRIOR_SPACE+1
	determinantfac = 1 - phasespacefac
	trace = Num.sum(Num.diagonal(self.invsigma))
	if trace <= 0.0:
		raise QuadraticNotNormalizable, "Input trace is nonpositive."
	try:
		self.ev = Num.LA.Heigenvalues(self.invsigma)
	except Num.LA.LinAlgError, x:
		die.warn('While computing the volume of the probability distribution: %s' % str(x))
		raise QuadraticNotNormalizable, x
	if not Num.alltrue(self.ev > 0.0):
		raise QuadraticNotNormalizable, "Some eigenvalues are zero or negative."
	assert abs(Num.sum(self.ev)-trace) < 1e-10 + 1e-6*trace, "Bad Eigenvalues run: trace not matched: %g to %g" % (trace, Num.sum(self.ev))
	assert Num.sum(self.ev) > 0.0, "Input trace is nonpositive."
	self._offset = Num.sum(Num.log(self.ev))*determinantfac



def _d_addoff(self):	# Will not be called if _offset is not None
	phasespacefac = BAYES_PRIOR_SPACE+1
	determinantfac = 1 - phasespacefac
	self.ev = Num.array(self.invsigma, copy=True)
	if not Num.alltrue(self.ev > 0.0):
		raise QuadraticNotNormalizable, "Some eigenvalues are zero or negative."
	self._offset = Num.sum(Num.log(self.ev))*determinantfac













speechresearch/gmisclib/g_closure.py


"""This module defines closures.
Closures are functions that have been supplied with some arguments,
but not all of them.
"""



class NotYet:
	"""Just a marker, indicating that a certain argument is not yet
	present, and the actual call should be deferred until later.
	"""

	def __repr__(self):
		return "<BLANK>"


class ArgUnspecifiedError(TypeError):
	def __init__(self, s):
		TypeError.__init__(self, s)



class Closure:
	def __init__(self, fcn, *argv, **kwarg):
		"""Create a closure by memorizing a function and its
		arguments.    If all arguments are supplied, you
		can get the result by calling the closure without arguments.
		Missing arguments are replaced by instances of class NotYet;
		such arguments will need to be supplied when the closure is
		called.

		As an additional feature, you can supply a list of users
		of the function's value.    When the value is (eventually)
		produced, the user function(s) will be called with the
		closure's return value.    Users must be functions of one
		argument.
		"""
		self.fcn = fcn
		self.args = argv
		self.argd = kwarg
		self.deferred = []
		self.to_be_filled = []
		for (i, arg) in enumerate(argv):
			if arg is NotYet:
				self.to_be_filled.append(i)

	def __repr__(self):
		return '%s(%s)' % (str(self.fcn),
					','.join([str(q) for q in self.args]
						 + ["%s=%s" % kv for kv in self.argd.items()])
					)

	def __call__(self, *argv, **argd):
		"""This evaluates the closure to either produce a value
		or raise an exception.
		"""
		lstbf = len(self.to_be_filled)
		if len(argv) < lstbf:
			raise ArgUnspecifiedError, len(argv)
		a = list(self.args)
		for (tmparg,j) in zip(argv, self.to_be_filled):
			a[j] = tmparg
		a.extend( argv[lstbf:] )
		adict = self.argd.copy()
		adict.update(argd)
		rv = self.fcn(*a, **adict)
		for user in self.deferred:
			user(rv)
		return rv

	def partial(self, *argv, **argd):
		"""This evaluates the closure to produce another
		(more complete) closure.    Users are not preserved.
		"""
		a = list(self.args)
		for (tmparg,j) in zip(argv, self.to_be_filled):
			a[j] = tmparg
		lstbf = len(self.to_be_filled)
		a.extend( argv[lstbf:] )
		adict = self.argd.copy()
		adict.update(argd)
		rv = Closure(self.fcn, *a, **adict)
		return rv

	def defer(self, user):
		"""This will call the specified function when the closure
		is completed.   It's a bit of a kluge.
		"""
		self.deferred.append( user )




if __name__ == '__main__':
	def foo(a, b):
		return a+b

	x = Closure(foo)
	assert x(1, 3)==4

	x = Closure(foo, 3)
	assert x(4)==7

	try:
		x(1, 1)
	except TypeError:
		pass
	else:
		print "Whoops! Expected TypeError"
	
	try:
		x()
	except TypeError:
		pass
	else:
		print "Whoops! Expected TypeError"

	assert x(b=7)==10

	try:
		x(a=7)
	except TypeError:
		pass
	else:
		print "Whoops! Expected TypeError"
	

	def bar(a, b=8):
		return a*b
	
	y = Closure(bar)
	assert y(a=1)==8
	assert y(a=1,b=2)==2

	y = Closure(bar, 3, 3)
	assert y()==9

	y = Closure(bar, NotYet, 7)

	try:
		y()
	except TypeError:
		pass
	else:
		print "Whoops! Expected TypeError"
	
	assert y(7)==49
	z = y.partial()
	assert z(7)==49
	z = y.partial(8)
	assert z()==56
	def user1(x):
		raise RuntimeError, str(x)
	z.defer(user1)
	try:
		z()
	except RuntimeError, x:
		assert str(x) == "56"
		pass










speechresearch/gmisclib/evolution.py








speechresearch/gmisclib/wavio.py


#!/usr/bin/env python

"""When run as a script:
python ~/lib/wavio.py [-g gain] -wavin|-wavout infile outfile
Reads or writes .wav files from any format supported by
gpkimgclass.py .

As a library, allows reading of class gpk_img data from a .WAV
file, and writing class gpk_img to a .WAV file.
"""

import wave
import gpkimgclass
import numpy

OV_ERROR = 0 #: Cause L{write} to raise an error on overflow.
OV_LIMIT = 1 #: Cause L{write} to truncate overflows.
OV_IGNORE = 2 #: Cause L{write} to silently ignore overflows.
T_ERROR = 0 #: Cause L{read} to raise an error when timing is out of range.
T_LIMIT = 1 #: Cause L{read} to quietly supply as much of the requested data as possible.

class Overflow(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)

class BadFileFormatError(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)



_sizes = {
	2: (numpy.int16, 16),
	4: (numpy.int32, 32)
	}


def read_hdr(fn):
	"""Read header information for a .WAV file.   The header contains
	information formatted as per L{gpkimgclass.gpk_img}, i.e. FITS standard information.
	@param fn: filename
	@type fn: str
	@rtype: dict(str: str or float or int)
	"""
	try:
		w = wave.open(fn, "r")
	except wave.Error, x:
		raise BadFileFormatError, "%s: %s" % (x, fn)
	assert w.getcomptype() == 'NONE', "Can't handle %s compression" % w.getcompname()
	nc = w.getnchannels()
	dt = 1.0/w.getframerate()
	numtype, bitpix = _sizes[w.getsampwidth()]
	nf = w.getnframes()
	return {
		'NAXIS1': nc, 'NAXIS2': nf,
		'CDELT2': dt, 'CRPIX2': 1, 'CRVAL2': 0.0,
		'BITPIX': bitpix, '_NAME': fn, '_FILETYPE': 'WAV'
		}


def read(fn, tstart=None, t_end=None, t_error=T_ERROR):
	"""Reads in a .WAV file and returns a L{gpkimgclass.gpk_img<gpkimgclass>} instance
	that contains the header and data information.   If tstart and/or
	t_end are specified, it seeks and only reads in the necessary data
	between tstart and t_end.
	@param fn: filename
	@type fn: str
	@param tstart: time at which to start reading audio data
	@param t_end: time at which to stop reading audio data
	@type tstart: float
	@type t_end: float
	@param t_error: What to do if the requested C{t_start} or C{t_end} are out of range?
		Either raise a L{ValueError} (L{T_ERROR}) or adjust the limits (L{T_LIMIT}).
	@type t_error: int, either C{T_ERROR} or C{T_LIMIT}.
	@return: audio data
	@rtype: L{gpkimgclass} instance
	"""
	try:
		w = wave.open(fn, "r")
	except wave.Error, x:
		raise BadFileFormatError, "%s: %s" % (x, fn)
	assert w.getcomptype() == 'NONE', "Can't handle %s compression" % w.getcompname()
	nc = w.getnchannels()
	dt = 1.0/w.getframerate()
	numtype, bitpix = _sizes[w.getsampwidth()]
	if tstart is not None:
		istart = int(round(tstart/dt))
		if istart < 0:
			if t_error == T_ERROR:
				raise ValueError, "tstart=%.3fs < 0" % tstart
			else:
				istart = 0
		w.setpos(istart)
	else:
		istart = 0
		tstart = 0.0
	if t_end is not None:
		nf = int(round(t_end/dt))
		if nf > w.getnframes():
			if t_error == T_ERROR:
				raise ValueError, "t_end=%.3fs which is beyond the end of the wave file (%.3fs)" % (t_end, w.getnframes()*dt/nc)
			else:
				nf = w.getnframes()
		nf -= istart
	else:
		nf = w.getnframes() - istart
	if nf < 0:
		raise ValueError, "t_end=%.4f < tstart=%.4f" % (t_end, tstart)
	data = numpy.fromstring(w.readframes(nf), numtype)
	w.close()
	assert data.shape[0]==nf*nc, "Reshape from %d to %dx%d" % (data.shape[0], nf, nc)
	data = numpy.reshape(data, (nf, nc))
	hdr = {
		'NAXIS1': nc, 'NAXIS2': nf,
		'CDELT2': dt, 'CRPIX2': 1, 'CRVAL2': istart*dt,
		'BITPIX': bitpix, '_NAME': fn, '_FILETYPE': 'WAV'
		}
	return gpkimgclass.gpk_img(hdr, data)


def _itemsize(z):
	"""This exists for Numeric/NumPy compatibility"""
	x = z.itemsize
	if isinstance(x, int):
		return x
	if callable(x):
		return x()
	raise RuntimeError, 'Cannot deal with %s' % str(type(x))

_typecodes = {
	_itemsize(numpy.zeros((1,), numpy.int32))*8:
			(numpy.int32, float(2**31-1), float(1-2**31)),
	_itemsize(numpy.zeros((1,), numpy.int16))*8:
			(numpy.int16, float(2**15-1), float(1-2**15)),
	_itemsize(numpy.zeros((1,), numpy.int8))*8:
			(numpy.int8, float(2**7-1), float(1-2**7))
	}

def write(data, fname, scalefac=1, allow_overflow=OV_ERROR):
	"""@param data: is a class gpk_img object containing
		data to be written (note that the header information is
		ignored except for the sampling rate (C{CDELT2}) and bits per pixel (C{BITPIX})).
		The length and number of channels is taken from C{data.d.shape}.
	@param fname: is the name of a file to write it to (or a file object),
	@type fname: str or file,
	@param scalefac: is a factor to multiply the data
	@param allow_overflow: can be either
		- L{OV_ERROR} (default, means raise a ValueError exception
			if the data*scalefac overflows),
		- L{OV_LIMIT} (means limit the data*scalefac to prevent
			overflows -- this clips the audio), or
		- L{OV_IGNORE} (means let the overflows happen and don't worry.)
	@except ValueError: Missing information in C{data}.
	@except Overflow: The output format is clipping the data.   Strictly
		speaking, on 16-bit data, 32767 is considered clipping even
		though it possibly might be OK.   However such extreme values
		are very likely to be generated by clipping at an earlier
		stage of the processing, so it's probably an error even if
		the error is not being made here.
	"""
	if not (data.dt() > 0.0):
		raise ValueError, "Cannot set sampling rate: dt=%g\n" % data.dt()

	hdr = data.hdr

	if not hdr.has_key('BITPIX') or int(hdr['BITPIX'])==0:
		bitpix = 16
	else:
		bitpix = abs(int(hdr['BITPIX']))
	assert bitpix % 8 == 0
	if bitpix > 32:
		bitpix = 32

	tc, vmax, vmin = _typecodes[bitpix]
	dds = data.d * scalefac
	if allow_overflow == OV_ERROR:
		rdds = numpy.ravel(dds)
		if not numpy.alltrue(numpy.greater_equal(rdds, vmin)):
			i = numpy.argmin(rdds)
			raise Overflow, "Scaled data overflows negative: %s<%s at %d" % (rdds[i], vmin, i)
		if not numpy.alltrue(numpy.less_equal(rdds, vmax)):
			i = numpy.argmax(rdds)
			raise Overflow, "Scaled data overflows positive %s>%s at %d" % (rdds[i], vmin, i)
	elif allow_overflow == OV_LIMIT:
		dds = numpy.clip(dds, vmin, vmax)
	else:
		assert allow_overflow == OV_IGNORE

	d = numpy.around(dds).astype(tc).tostring()
	w = wave.open(fname, "w")
	w.setnchannels(data.d.shape[1])
	w.setnframes(data.d.shape[0])
	w.setsampwidth(bitpix/8)
	w.setframerate( int(round( 1.0/float(data.dt()) )) )
	w.writeframesraw(d)
	w.close()


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	gain = None
	if len(arglist)==0:
		print __doc__
		sys.exit(1)
	if arglist[0] == '-g':
		arglist.pop(0)
		gain = float(arglist.pop(0))
	if arglist[0] == '-wavin':
		x = read(arglist[1])
		if gain is not None:
			numpy.multiply(x.d, gain, x.d)
		x.write(arglist[2])
	elif arglist[0] == '-wavout':
		x = gpkimgclass.read(arglist[1])
		rxd = numpy.ravel(x.d)
		mxv = max( rxd[numpy.argmax(rxd)], -rxd[numpy.argmin(rxd)] )
		print "# max=", mxv
		if gain is None:
			gain = 32000.0/mxv
		write(x, arglist[2], gain)
	else:
		print __doc__
		sys.exit(1)










speechresearch/gmisclib/mcmc_socket.py


# -*- coding: utf-8 -*-
"""This is a helper module to make use of mcmc.py and mcmc_big.py.
It allows you to conveniently run a Monte-Carlo simulation of any
kind until it converges (L{stepper.run_to_bottom}) or until it
has explored a large chunk of parameter space (L{stepper.run_to_ergodic}).

It also helps you with logging the process.

When run in parallel, each processor does its thing more-or-less
independently.   However, every few steps, they exchange notes on
their current progress.   If one finds an improved vertex, it will be
passed on to other processors via mcmc_cooperate.py.
"""

import sys
import random
import numpy

import die
import mcmc
import mcmc_helper as MCH
Debug = 0
from mcmc_helper import TooManyLoops, warnevery, logger_template, test
from mcmc_helper import step_acceptor, make_stepper_from_lov

import mcmc_cooperate as MC



class stepper(MCH.stepper):
	def __init__(self, x, maxloops=-1, logger=None, share=None):
		assert maxloops == -1
		MCH.stepper.__init__(self, x, maxloops, logger)
		self.comm = MC.connection(*share)
		self.barrier = MC.Barrier(0)
		self.delta_b = MC.Barrier(1)
		die.info('# mpi stepper rank=%d size=%d' % (self.rank(), self.size()))


	def reset_loops(self, maxloops=-1):
		assert maxloops == -1
		MCH.stepper.reset_loops(self, maxloops)


	def communicate_hook(self, id):
		self.note('chook iter=%d' % self.iter, 4)
		self.note('chook active iter=%d' % self.iter, 3)
		c = self.x.current()
		v = c.vec()
		lp = c.logp()
		nlp, nv = self.comm.swap_vec(lp, v)
		delta = nlp - lp
		if self.x.acceptable(delta):
			q = self.x._set_current(c.new(nv-v, logp=nlp))
			self.note('communicate accepted: %s' % q, 1)
		else:
			self.note('communicate not accepted %g vs %g' % (nlp, lp), 1)
			self.x._set_current(self.x.current())
		sys.stdout.flush()


	def _nc_get_hook(self, nc):
		rv = self.comm.get_consensus('nc', nc, self.barrier, "float_median")
		self.barrier += self.delta_b
		return rv

	def _not_at_bottom(self, xchanged, nchg, es, dotchanged, ndot):
		mytmp = (numpy.sometrue(numpy.less(xchanged,nchg))
					or es<1.0 or dotchanged<ndot
					or self.x.acceptable.T()>1.5
				)
		rv = self.comm.get_consensus('nc', mytmp, self.barrier, "float_median")
		self.barrier += self.delta_b
		return rv > 0.25


	def synchronize_start(self, id):
		self.comm.barrier(self.barrier.deepen(1))

	def synchronize_end(self, id):
		self.comm.barrier(self.barrier.deepen(2))
		self.barrier += self.delta_b


	def synchronize_abort(self, id):
                self.comm.barrier(self.barrier.deepen(100))
                self.barrier += self.delta_b


	def note(self, s, lvl):
		if Debug >= lvl:
			sys.stderr.writelines('# %s, rank=%d\n' % (s, self.comm.rank()))
			sys.stderr.flush()
	
	
	def close(self):
	    self.comm.close()
	    MCH.stepper.close(self)

	def size(self):
		return self.comm.rank()[0]

	def rank(self):
		return self.comm.rank()[1]


def precompute_logp(lop):
	raise RuntimeError, "Not Implemented"


def test_opt(args):
	def test_logp(x, c):
		# print '#', x[0], x[1]
		return -(x[0]-x[1]**2)**2 + 0.001*x[1]**2
	x = mcmc.bootstepper(test_logp, numpy.array([0.0,2.0]),
				numpy.array([[1.0,0],[0,2.0]]))
	# print 'TEST: rank=', rank()
	thr = stepper(x, share=args)
	# nsteps = thr.run_to_bottom(x)
	# print '#nsteps', nsteps
	# assert nsteps < 100
	for i in range(20):
		print 'RTC'
		thr.run_to_change(2)
		print 'RTE'
		thr.run_to_ergodic(1.0)
		print 'DONE'
	thr.close()



if __name__ == '__main__':
	test_opt(MC.test_args)










speechresearch/gmisclib/mcmc_newlogger.py



import os
import re
import cPickle

import numpy

import die
import avio
import gpkmisc as GM
import dictops
import load_mod

import mcmc_indexclass as IC

HUGE = 1e30

def ok(x):
	return -HUGE < x < HUGE

assert ok(1.0)
assert not ok(2*HUGE)

class WildNumber(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)


BadFormatError = avio.BadFormatError

class logger_base(object):
	def __init__(self, fd):
		self.writer = avio.writer(fd)


	def flush(self):
		self.writer.flush()


	def close(self):
		self.writer.close()


	def header(self, k, v):
		self.writer.header(k, v)
		self.writer.flush()


	def headers(self, hdict):
		kvl = list(hdict.items())
		kvl.sort()
		for (k, v) in kvl:
			self.header(k, v)


	def comment(self, comment):
		self.writer.comment(comment)
		self.writer.flush()


def _fmt(x):
	return IC.index_base._fmt(x)


class DBGlogger(logger_base):
	def __init__(self, fd):
		logger_base.__init__(self, fd)
		

	def add(self, uid, prms, map, logp, iter, extra=None, reason=None):
		"""Adds parameters to the log file.
		uid -- which subset of parameters,
		prms -- a vector of the actual numbers,
		map -- a dictionary mapping from parameter names to an index into the prms array.
		logp -- how good is the fit?  log(probability)
		iter -- an integer to keep track of the number of iterations
		"""

		if extra is not None:
			tmp = extra.copy()
		else:
			tmp = {}
		if reason is not None:
			tmp['why_logged'] = reason
		tmp.update({'uid': uid, 'iter': iter, 'logp': '%.1f' % logp})
		for (nm, i) in map.items():
			tmp[_fmt(nm)] = '%.2f' % prms[i]
		self.writer.datum(tmp)
		self.writer.flush()



class logger(logger_base):
	def __init__(self, fd, huge=1e30):
		"""Create a data log.
		@param fd: Where to log the results
		@type fd: file
		@param huge: sets a threshold for throwing L{WildNumber}.
			If the absolute value of any parameter gets bigger than huge,
			something is assumed to be wrong.
		@type huge: normally float, but could be numpy.ndarray
		"""
		logger_base.__init__(self, fd)
		self.nmmap = {}
		self.HUGE = huge


	def add(self, uid, prms, map, logp, iter, extra=None, reason=None):
		"""Adds a set of parameters to the log file.
		@param uid: which subset of parameters,
		@type uid: string
		@param prms: a vector of the actual numbers,
		@type prms: numpy.ndarray
		@param map: a dictionary mapping from parameter names to an index into the prms array.
		@type map: dict
		@param logp: how good is the fit?  log(probability)
		@type logp: float
		@param iter: which iteration is it?
		@type iter: int
		@param extra: any extra information desired.
		@type extra: None or a dictionary.
		"""
		deltanm = []
		for (nm, i) in map.items():
			k = (uid, i)
			if k not in self.nmmap or self.nmmap[k] != nm:
				self.nmmap[k] = nm
				deltanm.append( (i, nm) )
		if extra:
			tmp = extra.copy()
		else:
			tmp = {}
		if reason is not None:
			tmp['why_logged'] = reason
		tmp['uid'] = uid
		tmp['iter'] = iter
		wild = []
		if logp is None or ok(logp):
			tmp['logp'] = '%.2f' % logp
		else:
			wild.append("logp=%s" % str(logp))
		okprm = numpy.greater_equal(self.HUGE, prms) * numpy.greater_equal(prms, -self.HUGE)
		if not okprm.all():
			rmap = dictops.rev1to1(map)
			for (i,isok) in enumerate(okprm):
				if not isok:
					wild.append( 'p%d(%s)=%s' % (i, _fmt(rmap[i]), prms[i]) )
		tmp['prms'] = cPickle.dumps(prms, protocol=0)
		tmp['deltanm'] = cPickle.dumps(deltanm, protocol=0)
		self.writer.datum(tmp)
		self.writer.flush()
		if wild:
			raise WildNumber, '; '.join(wild)




class NoDataError(ValueError):
	"""There is not a complete set of data in the log file:
	data from the outer optimizer and at least one full set of inner optimizer
	results.
	"""
	def __init__(self, *s):
		ValueError.__init__(self, *s)


class logline(object):
	"""This holds the information from one line of a log file.
	For efficiency reasons, some of the data may be stored pickled,
	and should be accessed through C{prms()} or C{logp()}.
	"""

	__slots__ = ['uid', 'iter', '_logp', '_prms', 'names', 'extra']

	def __init__(self, uid, iter, logp, prms, names, extra):
		self.uid = uid
		self.iter = int(iter)
		self._logp = logp	#: left as a string
		self._prms = prms	#: This is a pickled value
		self.names = names
		self.extra = extra

	def prms(self):
		tmp = cPickle.loads(self._prms)
		if len(tmp) != len(self.names):
			raise ValueError, "Problem unpickling logline: len=%d, should be %d" % (len(tmp), len(self.names))
		return tmp


	def logp(self):
		return float(self._logp)

	def idxr(self):
		keymap = dict([(key, j) for (j, key) in enumerate(self.names)])
		return IC.index(keymap, p=self.prms(), name=self.uid)

	def __repr__(self):
		rv = [ '# ' + avio.concoct({'uid': self.uid, 'logP': self.logp(), 'iter': self.iter}) ]
		for (nm, v) in zip(self.names, self.prms()):
			rv.append( "%s %s" % (v, IC.index._fmt(nm)))
		return '\n'.join(rv)
		
	_flg = re.compile('-?[0-9.]+([eE][+-][0-9]+)?')

	def T(self):
		def grabfloat(s):
			"""This is a horrible kluge to deal with some mis-formatted log files."""
			m = self._flg.search(s)
			if m:
				return float(m.group(0))
			raise ValueError, "Cannot find float in {%s}" % s

		try:
			tee = float(self.extra['T'])
		except ValueError:
			tee = grabfloat(self.extra['T'])
		return tee


def readiter(logfd, trigger=None):
	"""Reads in one line at a time from a log file.
	This is an iterator.   At every non-comment line, it yields an output.
	@param logfd: a L{file} descriptor for a log file produced by this module.
	@param trigger: this is None or a regular expression that specifies when to start paying
		attention to the data.  If C{trigger} is not None, body
		lines before C{trigger} matches are ignored.   Note that C{trigger}
		is matched to a line with trailing whitespace stripped away.
	@return: (Yields) C{(hdr, x)} where C{hdr} is a dictionary of the header information current
		at that point in the file and C{x} is a L{logline} class containing the current line's
		data.
	@raise BadFormatError: ???
	@raise KeyError: ???
	"""
	if trigger is not None:
		die.info('# Trigger="%s"' % trigger)
		trigger = re.compile("^#\s*" + trigger)
	hdr = {}
	nmmap = {}
	lineno = 0
	try:
		for line in logfd:
			lineno += 1
			if not line.endswith('\n'):
				break	# Incomplete last line of a file.
			line = line.rstrip()
			if line == '':
				continue
			if trigger is not None:
				if trigger.match(line):
					die.info("Trigger match")
					trigger = None
			if line.startswith('#'):
				if '=' in line:
					k, v = line[1:].split('=', 1)
					hdr[k.strip()] =  avio.back(v.strip())
				continue
			a = avio.parse(line)
			uid = a.pop('uid')
			deltanm = cPickle.loads(a.pop('deltanm'))

			# We do *NOT* unpickle a['prms'] here because the odds are very high
			# that no one will care about this particular set of parameters.
			# Unpickling is done, as needed, in the logline class.
			# prms = cPickle.loads(a['prms'])

			try:
				names = nmmap[uid]
			except KeyError:
				names = []
				nmmap[uid] = names
			if len(deltanm) > 0:
				olen = len(names)
				lmax = olen + len(deltanm)
				for (i, nm) in deltanm:
					if not ( 0 <= i < lmax ):
						raise BadFormatError, "Bad index for deltanm: old=%d i=%d len(names)=%d" % (olen, i, len(names))
					elif i < len(names):
						if names[i] is None:
							names[i] = nm
						elif names[i] != nm:
							raise BadFormatError, "Inconsistent names in slot %d: %s and %s" % (i, names[i], nm)
					else:
						names.extend([None]*(1+i-len(names)))
						names[i] = nm
				if None in names[olen:]:
					raise BadFormatError, "A name is none: %s" % names
				nmmap[uid] = names
			if trigger is None:
				yield (hdr, logline(uid, a.pop('iter'), a.pop('logp'), a.pop('prms'),
							names, a)
					# Note that python evaluates left-to-right, so _a_ has already
					# had the other stuff popped off.
					)
	except KeyError, x:
		raise BadFormatError, "Missing key: %s on line %d of %s" % (x, lineno, getattr(logfd, 'name', "?"))
	except BadFormatError, x:
		raise BadFormatError, "file %s line %d: %s" % (getattr(logfd, 'name', '?'), lineno, str(x))
	if trigger is not None:
		die.warn('Trigger set but never fired: %s' % getattr(logfd, 'name', '???'))



def read_raw(logfd):
	"""Read log information in raw line-by-line form."""
	data = []
	allhdrs = None
	for (hdr, datum) in readiter(logfd):
		data.append(datum)
		allhdrs = hdr
	return (allhdrs, data)



def _find_longest_suboptimizer(clidx):
	n = 0
	for (k, v) in clidx.items():
		lp = len(v.prms())
		if lp > n:
			n = lp
	return n


def _read_currentlist(fname, trigger):
	"""Starting from a file name, read in a log file.
	@param fname: name of a (possibly compressed) log file.
	@type fname: str
	@param trigger: where to start in the log file.  See L{readiter}.
	@rtype: C{(list(dict(str:X)), dict(str:str))} where C{X} is a
		L{logline} class containing the data from one line of the log file.
	@return: a list of data groups and header information.
		A data group is a dictionary of information, all from the same iteration.
		For simple optimizations, there is one item in a data group,
		conventionally under the key "UID".
	"""
	current = {}
	currentlist = []
	lastiter = -1
	lasthdr = None
	n_in_current = 0
	for (hdr, d) in readiter(GM.open_compressed(fname), trigger=trigger):
		# print '_read_currentlist: d=', str(d)[:50], "..."
		if d.iter!=lastiter and current:
			if lastiter >= 0:
				currentlist.append( current )
				current = {}
			lastiter = d.iter
		current[d.uid] = d
		n_in_current = max(n_in_current, len(current))
		lasthdr = hdr
	if n_in_current>0 and len(current) == n_in_current:
		currentlist.append(current)
	return (currentlist, lasthdr)



def read_log(fname, which):
	"""Read in a log file, returning information that you can use to
	restart the optimizer.   The log file must be produced
	by L{logger.add}().

	@param fname: the filename to read.
	@type fname: str
	@param which: a string that tells which log entry to grab.
		- "last": the final logged entry;
		- "index%d" (i.e. "index" followed directly by an integer):
			the %dth log entry (negative numbers count backwards from the end),
			so "index-1" is the final logged entry and "index0" is the first;
		- "frac%g" (i.e. "frac" followed by a float):
			picks a log entry as a fraction of the length of the log.
			"frac0" is the first, and "frac1" is the final entry.
		- "best": picks the iteration with the most positive logP value.
	@type which: str
	@return: (hdr, stepperstate, vlists, logps), where
		- hdr is all the header information from the log file
			(e.g. metadata).
		- stepperstate is a dictionary of L{IC.index} instances, one
			per UID and L{newstem2.position.OuterUID}.
			It will evoke a True when passed to
			L{newstem2.position.is_statedict}().
			Basically, this is a single moment of the stepper's state.
		- vlists is a dictionary (again, one per UID plus...) whose
			values are lists of position vectors that were recently
			encountered.   This is helpful for the optimizer to
			figure out plausible step sizes.
			Basically, this is many moments of state information near C{idx}.
		- logps is a dictionary (again...) whose values are recently
			obtained values for logP for that UID.   This is mostly
			useful for display and debugging purposes.
	@raise NoDataError: ???
	"""
	def sumlogp(x):
		s = 0.0
		for v in x.values():
			s += v.logp()
		return s

	currentlist, lasthdr = _read_currentlist(fname, None)
	# currentlist is list(dict(str:X))
	if len(currentlist) == 0:
		raise NoDataError, fname

	if which == 'last':
		idx = len(currentlist)-1
	elif which == 'best':
		# Is this the appropriate definition of best?
		idx = 0
		slp = sumlogp(currentlist[idx])
		for (i,current) in enumerate(currentlist):
			tmp = sumlogp(current)
			if tmp > slp:
				idx = i
	elif which.startswith('frac'):
		frac = float(GM.dropfront('frac', which))
		if not ( 0 <= frac <= 1.0):
			raise ValueError, "Requires 0 <= (frac=%g) <= 1.0" % frac
		idx = int((len(currentlist))*frac)
	elif which.startswith('index'):
		idx = int(GM.dropfront('index', which))
		if not ( abs(idx) <= len(currentlist)):
			raise ValueError, "Requires abs(idx=%d) <= len(log_items)=%d" % (idx, len(currentlist))
		if idx < 0:
			idx = len(currentlist) + idx
	else:
		raise ValueError, "Bad choice of which=%s" % which

	n = _find_longest_suboptimizer(currentlist[idx]) + 1

	logps = {}
	vlists = {}
	stepperstate = {}
	lc = len(currentlist)
	assert lc > 0
	for (k, v) in currentlist[idx].items():
		# k is the name of a sub-optimizer
		# v is information about that sub-optimizer's idx^th iteration.
		lo = int(round(idx*float(max(0,lc-n))/float(lc)))
		assert 0 <= lo < lc
		high = min(2*n + lo, lc)
		assert lo < high <= lc, "lc=%d, lo=%d, idx=%d, n=%d" % (lc, lo, idx, n)
		keymap = dict([(key, i) for (i, key) in enumerate(v.names)])
		stepperstate[k] = IC.index(keymap, p=v.prms(), name=str(k))
		vlists[k] = [c[k].prms() for c in currentlist[lo:high]]
		logps[k] = v.logp()
	return (lasthdr, stepperstate, vlists, logps)


def read_multilog(fname, Nsamp=10, tail=0.5):
	"""Read in a log file, producing a sample of stepperstate information.
	@param tail: Where to start in the file?
		C{tail=0} means that you start at the trigger or beginning.
		C{tail=1-epsilon} means you take just the last tiny bit of the file.
	"""
	currentlist, lasthdr = _read_currentlist(fname, None)
	if len(currentlist) == 0:
		raise NoDataError, fname

	lc = len(currentlist)
	stepperstates = []
	nsamp = min(Nsamp, int(lc*(1.0-tail)))	# How many samples to extract?
	assert nsamp > 0
	for i in range(nsamp):
		f = float(i)/float(nsamp)
		aCurrent = currentlist[int((tail + (1.0-tail)*f)*lc)]
		stepperstate = {}
		lc = len(currentlist)
		assert lc > 0
		for (k, v) in aCurrent.items():
			# This is iterating over the various utterances.
			keymap = dict([(key, i) for (i, key) in enumerate(v.names)])
			stepperstate[k] = IC.index(keymap, p=v.prms(), name=str(k))
		stepperstates.append( stepperstate )
	return (lasthdr, stepperstates)


def read_multi_uid(fname, uid, Nsamp=10, tail=0.0, trigger=None):
	"""Read in a log file, selecting information only for a particular UID.
	This *doesn't* read in multiple UIDs, no matter what the name says:
	the "multi" refers to the fact that it gives you multiple samples
	from the log.   In other words, it provides a time-series of the changes
	to the parameters.

	OBSOLETE.

	@param Nsamp: the maximum number of samples to extract (or None, or -1).
		None means "as many as are available"; -1 means "as many samples as there are parameters."
	@type Nsamp: L{int} or L{None}.
	@param tail: Where to start in the file?
		C{tail=0} means that you start at the trigger or beginning.
		C{tail=1-epsilon} means you take just the last tiny bit of the file.
	@raise NoDataError: When the log file is empty or a trigger is set but not triggered.
	"""
	currentlist, lasthdr = _read_currentlist(fname, trigger)
	if len(currentlist) == 0:
		raise NoDataError, fname

	lc = len(currentlist)
	tail = min(tail, 1.0 - 0.5/lc)
	indexers = []
	nsamp = lc-int(lc*tail)	# How many samples to extract?
	if Nsamp is not None and Nsamp == -1:
		Nsamp = currentlist[0][uid].prms().shape[0]
		assert Nsamp > 0
		if Nsamp < nsamp:
			nsamp = Nsamp
	elif Nsamp is not None and Nsamp < nsamp:
		nsamp = Nsamp
	print '# len(currentlist)=', len(currentlist), 'tail=', tail, 'nsamp=', nsamp
	assert nsamp > 0
	# logps = []
	logps = numpy.zeros((nsamp,))
	for i in range(nsamp):
		f = float(i)/float(nsamp)
		aCurrent = currentlist[int((tail + (1.0-tail)*f)*lc)]
		assert len(currentlist) > 0
		keymap = dict([(key, j) for (j, key) in enumerate(aCurrent[uid].names)])
		indexers.append(
			IC.index(keymap, p=aCurrent[uid].prms(), name=uid)
			)
		# logps.append( aCurrent[uid].logp() )
		# logps[i] = aCurrent[uid].logp()
		logps.itemset(i, aCurrent[uid].logp())
	# print '#logps=', logps
	return (lasthdr, indexers, logps)


def read_tail_uid(fname, uid, Nsamp=10, tail=0.0, trigger=None):
	"""Read in a log file, selecting information only for a particular UID.
	It gives you multiple samples
	from the log.   In other words, it provides a time-series of the changes
	to the parameters.

	@param Nsamp: the maximum number of samples to extract (or None, or -1).
		None means "as many as are available"; -1 means "as many samples as there are parameters."
	@type Nsamp: L{int} or L{None}.
	@param tail: Where to start in the file?
		C{tail=0} means that you start at the trigger or beginning.
		C{tail=1-epsilon} means you take just the last tiny bit of the file.
	@raise NoDataError: When the log file is empty or a trigger is set but not triggered.
	@rtype: (dict{str:str}, list(logline))
	@return: The data file's header, and the selected list of L{logline} instances.
	"""
	currentlist, lasthdr = _read_currentlist(fname, trigger)
	if len(currentlist) == 0:
		raise NoDataError, fname

	lc = len(currentlist)
	tail = min(tail, 1.0 - 0.5/lc)
	nsamp = lc-int(lc*tail)	# How many samples to extract?
	if Nsamp is not None and Nsamp == -1:
		Nsamp = currentlist[0][uid].prms().shape[0]
		assert Nsamp > 0
		if Nsamp < nsamp:
			nsamp = Nsamp
	elif Nsamp is not None and Nsamp < nsamp:
		nsamp = Nsamp
	die.info('N(data lines)=%d tail=%.3f nsamp=%d' % (len(currentlist), tail, nsamp))
	assert nsamp > 0
	rv = []
	for i in range(nsamp):
		f = float(i)/float(nsamp)
		aCurrent = currentlist[int((tail + (1.0-tail)*f)*lc)]
		assert len(currentlist) > 0
		rv.append(aCurrent[uid])
	return (lasthdr, rv)


def read_human_fmt(fname):
	"""This reads a more human-readable format, as produced by L{print_log}.
	It can easily be modified with a text editor to change parameters.
	"""
	statedict = {}
	logps = {}
	hdr = {}
	lnum = 0
	uid = None
	map = {}
	prms = []
	for line in open(fname, 'r'):
		if not line.endswith('\n'):
			die.warn("Incomplete line - no newline: %d" % (lnum+1))
			continue
		lnum += 1
		line = line.strip()
		if line == '':
			continue
		elif line.startswith('#'):
			tmp = avio.parse(line[1:])

			if 'uid' in tmp:
				if uid is not None:
					statedict[uid] = IC.index(map, p=numpy.array(prms, numpy.float), name=uid)
					map = {}
					prms = []
				uid = tmp['uid']
				if uid in statedict:
					raise BadFormatError, "human format: duplicate uid=%s" % uid
				if 'logP' in tmp:
					logps[uid] = float(tmp['logP'])
			else:
				hdr.update(tmp)
		else:
			cols = line.strip().split(None, 1)
			if len(cols) != 2:
				raise BadFormatError, "human format: needs two columns line %d" % lnum
			map[IC.index_base._unfmt(cols[1])] = len(prms)
			try:
				prms.append( float(cols[0]) )
			except ValueError:
				raise BadFormatError, "human format: need number in first column line %d: %s" % (lnum, cols[0])
	statedict[uid] = IC.index(map, p=numpy.array(prms, numpy.float), name=uid)

	return (hdr, statedict, logps)


def load_module(phdr):
	try:
		m = load_mod.load_named(os.path.splitext(phdr['model_file'])[0])
	except ImportError:
		m = None
	if m is None:
		m = load_mod.load_named(phdr['model_name'])
	return m


def print_log(fname, which):
	print "PRINT LOG"
	try:
		hdr, stepperstate, vlists, logps = read_log(fname, which)
	except BadFormatError, x:
		die.info("Not main log format: %s" % str(x))
		hdr, stepperstate, logps = read_human_fmt(fname)
		vlists = None
	for (k, v) in sorted(hdr.items()):
		print '#', avio.concoct({k: v})
	for (uid, v) in sorted(stepperstate.items()):
		print v
		print


if __name__ == '__main__':
	import sys
	which = 'last'
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-last':
			which = 'last'
		elif arg == '-best':
			which = 'best'
		elif arg == '-frac':
			which = 'frac%f' % float(arglist.pop(0))
		elif arg == '-index':
			which = 'index%d' % int(arglist.pop(0))
		else:
			die.die('Unrecognized arg: %s' % arg)
	assert len(arglist) == 1
	fname = arglist.pop(0)
	print_log(fname, which)











speechresearch/gmisclib/g_exec.py


"""Run a Linux command and capture the result.
This module is thread-safe.

Other than the *_raw functions, these functions ignore comments lines
(e.g. ones starting with '#'), and if they see a line beginning with
an error prefix, they raise an L{ExecError} exception.   The default
error prefix is L{ERR}, but you can set it for each call.
Likewise, the default comment prefix is L{COMMENT}, but you can also set
it with the C{comment} argument of any call.

The basic idea is that
	- you start a subprocess.
	- you feed in a bunch of strings (one at a time) to its standard
		input.  (These come from the C{input} argument.
		You need to know, in advance, how much data to feed it.)
		Note that newlines are not added to the C{input} entries,
		so if you want the strings to be lines, they ought to end
		in a newline.
	- then loop over this:
	- if C{perline} is not None, it feeds the subprocess's standard input
		a string, taken from C{perline}.  (Note that newlines are not
		added; you need to include them if you want them, and you
		probably want them.)
	- it produces an output line
	- repeat
	- keep reading until the subprocess closes its standard output.
When C{perline} is empty, the subprocess's standard input is closed.
These functions continue reading the subprocess's output as long
as it keeps producing.

So, you can do this::

	get(None, ['pwd'])  #  "/home/gpk/whatever"
	getall(None, ['ls']) # Yields a listing of your directory
	get(None, ['sum'], input=['wurgle'])  # Same as typing "echo wurgle | sum" to bash.
	getall(None, ['cat'], input=['wurgle\n'], perline=['biffle\n']) == ['wurgle\n', 'biffle\n']
"""

import g_pipe

class ExecError(Exception):
	"""Something went wrong.   The subprocess did not produce
	output when some was expected, or it generated an
	error line (see L{ERR}, C{err} argument).
	Perhaps, some of the input that you supplied could not be used.
	Also, pipe creation might have failed.
	"""

	def __init__(self, *s):
		Exception.__init__(self, *s)



ERR = 'ERR:' #: This is the default for the prefix for error messages from the subprocess.
COMMENT = '#' #: This is the default for the prefix for comments from the subprocess.


def getiter_raw(s, argv, input=None, perline=None, debug=False):
	"""Read a list of lines from a subprocess.

	@note: If input or perline is badly chosen, one can
		produce a locked loop of pipes.  (Locked loops happen when you have
		too much stuff waiting to be processed.)
	@param s: the name of the program to execute.  (Or L{None}, in
		which case, it is taken from C{argv[0]}).
	@type s: C{str} or L{None}
	@param argv: an array of argument to execute.
	@type argv: C{list(str)}
	@param input: strings to feed
		to the subprocess on startup, before the first output is read.
		These are sent to the subprocess's standard input.
	@type input: array, sequence or iterator, containing strings
	@param perline: is a sequence/iterator of strings to feed in, one at a time,
		as the subprocess is producing data.  (These are fed to the subprocess's
		standard input, one after each output line that it produces.)
	@type perline: array, sequence or iterator, containing strings
	@return: a sequence of the lines of output that the program produced.
		(Newlines are not removed.)
	@rtype: a generator of strings.
	@param debug: Should it print some debugging information?
	@type debug: bool
	@raise ExecError: ZZZ
	"""

	if s is None:
		s = argv[0]

	if debug:
		print '#OPENING', s, argv
	wpipe, rpipe = g_pipe.popen2(s, argv)

	if wpipe is None or rpipe is None:
		raise ExecError('Cannot spawn pipe for {%s}' % s, *argv)
	if input is not None:
		if debug:
			for t in input:
				print '#WRITING <%s>' % t
				wpipe.write(t)
		else:
			for t in input:
				wpipe.write(t)

	if perline is None:
		wpipe.close()
		wpipe = None
	else:
		wpipe.flush()
		perline = perline.__iter__()

	while True:
		if wpipe is not None:
			try:
				nxt = perline.next()
				if debug:
					print "#PERLINE: <%s>" % nxt
				wpipe.write(nxt)
				wpipe.flush()
			except StopIteration:
				wpipe.close()
				wpipe = None
				pass
		line = rpipe.readline()
		if debug:
			print '#LINE: {%s}' % line.rstrip('\n')
		if not line:
			break
		yield line
		# Note that this generator could terminate here!

	if wpipe is not None:
		wpipe.close()
		if perline is not None:
			raise ExecError("Unused input: program {%s} terminated before perline ran out of data" % s,
					*argv)
	sts = rpipe.close()
	# if sts is None:
		# sts = 0
	if sts != 0 :
		raise ExecError('spawned command fails with %d from {%s}' % (sts, s), *argv)


def getiter(s, argv, input=None, perline=None, debug=False, err=ERR, comment='#'):
	"""Read a list of lines from a subprocess, after
	dropping junk like comments.  (Comment lines begin with the C{comment}
	argument).
	Raises an exception if the subprocess returns an error line (the beginning
	of an error line is specified in the C{err} argument).

	@note: If input or perline is badly chosen, one can
		produce a locked loop of pipes.  (Locked loops happen when you have
		too much stuff waiting to be processed.)
	@param s: the name of the program to execute.  (Or L{None}, in
		which case, it is taken from C{argv[0]}).
	@type s: C{str} or L{None}
	@param argv: an array of argument to execute.
	@type argv: C{list(str)}
	@param input: strings to feed
		to the subprocess on startup, before the first output is read.
		These are sent to the subprocess's standard input.
	@type input: array, sequence or iterator, containing strings
	@param perline: is a sequence/iterator of strings to feed in, one at a time,
		as the subprocess is producing data.  (These are fed to the subprocess's
		standard input, one after each output line that it produces.)
	@type perline: array, sequence or iterator, containing strings
	@return: a sequence of the lines of output that the program produced.
		(Newlines are not removed.)
	@rtype: a generator of strings.
	@param debug: Should it print some debugging information?
	@type debug: bool
	@raise ExecError: ZZZ
	"""
	for line in getiter_raw(s, argv, input=input, perline=perline, debug=debug):
		if line.startswith(comment):
			continue;
		line = line.rstrip()
		if err and line.startswith(err):
			raise ExecError('%s from {%s}' % (line, s), *argv)
		yield line


def get(s, argv=None, input=None, perline=None, debug=False, err=ERR, comment='#'):
	"""Read a single line from a subprocess, after dropping junk like comments.
	Raises an exception if the subprocess produces an error line (see L{getiter}, L{ERR})
	or no output.  See L{getiter} for arguments.
	@return: the subprocess's first output line (after dropping comment lines).
	@rtype: C{str}
	@raise ExecError: if the subprocess produces no output, or an error line.
	"""
	try:
		return getiter(s, argv, input, perline=perline,
				debug=debug, err=err, comment=comment).next()
	except StopIteration:
		raise ExecError('no output fron {%s}' % s, *argv)


def get_raw(s, argv=None, input=None, perline=False, debug=False):
	"""Read a single line from a subprocess.  (One normally uses this for
	processes that are always supposed to produce a single line of output.)
	See L{getiter_raw} for arguments.
	@return: the subprocess's first output line.
	@rtype: C{str}
	@raise ExecError: if the subprocess produces no output.
	"""
	try:
		return getiter_raw(s, argv, input, perline=perline, debug=debug).next()
	except StopIteration:
		raise ExecError('no output fron {%s}' % s, *argv)


def getlast(s, argv=None, input=None, perline=False, debug=False, err=ERR, comment='#'):
	"""Read the last line from a subprocess, after dropping junk like comments.
	Raises an exception if the subprocess produces an error line (see L{getiter}, L{ERR})
	or no output.   See L{getiter} for arguments.
	@return: the subprocess's first output line (after dropping comment lines).
	@rtype: C{str}
	@raise ExecError: if the subprocess produces no output, or an error line.
	"""
	ok = False
	for q in getiter(s, argv, input, perline=perline,
				debug=debug, err=err, comment=comment):
		ok = True
	if ok:
		return q
	else:
		raise ExecError('no output fron {%s}' % s, *argv)


def getall(s, argv, input=None, perline=None, debug=False, err=ERR, comment='#'):
	"""Read the text lines produced by a subprocess, after dropping junk like comments.
	Raises an exception if the process produces an error line (see L{getiter}, L{ERR}).
	See L{getiter} for arguments.
	@return: the subprocess's first output line (after dropping comment lines).
	@rtype: C{list(str)}
	@raise ExecError: if the process produces an error line.
	"""
	return list(getiter(s, argv, input=input,
					perline=perline, debug=debug,
					err=err, comment=comment
				)
		)



def test():
	import die
	inp = ['once\n', 'upon\n', 'a\n', 'time.\n']
	die.note('inp', inp)
	oup = getall(None, ['cat'], input=inp)
	die.note('oup', oup)
	if oup != ["%s" % q for q in oup]:
		die.die('bad cat')
	if get(None, ['sum'], input=['wurgle'])!='02254     1':
		die.die('bad input sum')
	

if __name__ == '__main__':
	test()
	test()
	print 'OK'










speechresearch/gmisclib/segmentfile.py


"""This parses a '.in' file from xwaves.   The '.in' files
show segmentation of an utterance.    segmentfile.parse(s)
takes a list of lines from such a file, and returns
three things:
* the title of the file (typically the utterance)
* a list of groups (a group is typically a word)
* a list of segments.

Groups include a list of the segments of which they are made,
along with a name and an index.
Segments contain a phoneme, a start/end time,
an index, and the group to which they belong.
"""

def _indented(s):
	return len(s)>0 and (s[0]=='\t' or s[0]==' ')

# sample .in file:
# ** o cen s 
# o	
#            o          1.620417
# cen	
#          Ccl          1.679583
#            C           1.76925
#            ^         1.8527499
#            N          1.941583
# s	
#            s         2.0380001

def _title(s):
	i = 0
	while s[i] == '*' :
		i = i + 1
	return s[i:].lstrip()

class segment:
	def __init__(self, st, en, phn, si):
		self.start = st
		self.end = en
		self.phn = phn
		self.segidx = si
		self.group = None

	def setgroup(self, g):
		self.group = g

	def __str__(self):
		return "<segment [%d]/%s[%d] %g-%g>" % (
					self.group.groupidx,
					self.phn, self.segidx,
					self.start, self.end )

	def __repr__(self):
		return self.__str__()



class group:
	def __init__(self, gi, gn):
		self.s = []
		self.groupidx = gi
		self.groupname = gn

	def add(self, seg):
		self.s.append(seg)

	def __str__(self):
		tmp = ', '.join(map( lambda x: x.__str__(), self.s))
		return "<group %s[%d] %s >" % (self.groupname, self.groupidx, tmp)

	def __repr__(self):
		return self.__str__()


def parse(l):
	"""Parses a list of lines from an ESPS Xmark file (.in),
	and returns a tuple (title, list of groups, list of segments)."""
	pseg = []
	pg = []
	title = None
	last_t = None
	groupidx = 0
	curgroup = group(groupidx, '')
	segidx = -1
	for line in l :
		line = line.rstrip()
		if not _indented(line):
			if title is None and len(line)>0 and line[0]=='*':
				title = _title(line)
			elif len(line)>0:
				curgroup = group(groupidx, line)
				pg.append(curgroup)
				groupidx += 1
		else:	# indented
			ss = line.lstrip().split()
			if(len(ss) != 2) :
				continue
			t = float(ss[1])
			if last_t is not None:
				seg = segment(last_t, t, ss[0], segidx)
				seg.setgroup(curgroup)
				curgroup.add(seg)
				pseg.append(seg)

			last_t = t
			segidx += 1
	return (title, pg, pseg)


def read(f):
	"""Read a ESPS Xmark (.in) file, and return information.  See parse()."""
	ii = open(f, "rb")
	o = parse(ii.readlines())
	ii.close()
	return o



def test():
	teststring = [	'** o cen s',
			'o',
			'           o          1.620417',
			'cen',
			'         Ccl          1.679583',
			'           C           1.76925',
			'           ^         1.8527499',
			'           N          1.941583',
			's	',
			'           s         2.0380001',
			'' ]
	title, grp, seg = parse(teststring)
	assert title == 'o cen s'
	assert seg[0].phn == 'Ccl'
	assert seg[0].start == 1.620417
	assert seg[0].end == 1.679583
	assert seg[0].group.groupidx == 1
	assert seg[0].segidx == 0
	assert grp[0].groupidx == 0
	assert grp[0].groupname == 'o'
	for t in grp:
		for q in t.s:
			assert q.group == t
	assert len(seg) == 5
	assert len(grp) == 3

if __name__ == '__main__':
	test()










speechresearch/gmisclib/fiat_merge.py


#!/usr/bin/env python

import die
import fiatio
import g2_select
import dictops

DEBUG = 0

def merge(d1, d2, key1, key2, grab, unique=True):
	m1 = {}
	d = DEBUG
	for datum1 in d1:
		k = tuple( [datum1[t] for t in key1] )
		if d > 0:
			die.info('Sample datum key1: %s' % str(k) )
			d -= 1
		if unique and k in m1:
			raise ValueError, "Key=%s seen multiple times in d1" % str(k)
		dictops.add_dol(m1, k, datum1)
	m2 = {}
	d = DEBUG
	for datum2 in d2:
		k = tuple( [datum2[t] for t in key2] )
		if d > 0:
			die.info('Sample datum key2: %s' % str(k) )
			d -= 1
		if unique and k in m2:
			raise ValueError, "Key=%s seen multiple times in d2" % str(k)
		dictops.add_dol(m2, k, datum2)


	o = []
	for k in m1.keys():
		if k in m2:
			for a in m1[k]:
				for b in m2[k]:
					tmp = a.copy()
					for (g_from, g_to) in grab:
						tmp[g_to] = g2_select.evaluate(g_from, b)
					o.append( tmp )
	return o



if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	key = []
	unique = True
	grab = []
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-key':
			key1 = arglist.pop(0).split(',')
			key2 = key1
		elif arg == '-key1':
			key1 = arglist.pop(0).split(',')
		elif arg == '-key2':
			key2 = arglist.pop(0).split(',')
		elif arg == '-grab':
			gcode = arglist.pop(0)
			gout = arglist.pop(0)
			grab.append( (gcode, gout) )
		elif arg == '-D':
			DEBUG += 1
		elif arg == '-multi':
			unique = False
		else:
			die.die('Unknown flag: %s' % arg)
	h1, d1, c1 = fiatio.read(open(arglist.pop(0), 'r'))
	h2, d2, c2 = fiatio.read(open(arglist.pop(0), 'r'))
	assert len(arglist) == 0
	h2.update(h1)
	o = merge(d1, d2, key1, key2, grab, unique)
	fiatio.write(sys.stdout, o, c1 + c2, h2)










speechresearch/gmisclib/matrix_arrange.py


"""Take a covariance-like matrix, and re-order it to be close to a diagonal matrix.
We calculate a map that renames the indices (the same map for both left and right),
to bring large off-diagonal elements close to the diagonal.
"""

import math
import random
import numpy


def _eval_map(a, m, wt):
	"""This is a measure of how far the matrix is from diagonal,
	after application of the mapping.
	Matrix "a" is a numeric python 2-d array.
	Map is a numeric python 1-d integer array."""

	n = a.shape[0]
	assert a.shape == (n, n)
	# print "mapped a=", map_array(a, m)
	# print "m=", m
	return numpy.sum(map_array(a, m)*wt)


def _offdiag(n):
	index = numpy.arange(n)
	offdiag = numpy.absolute(index[:,numpy.newaxis]-index[numpy.newaxis,:])
	assert offdiag.shape == (n, n)
	assert offdiag[0, 0] == 0
	assert offdiag[1, 0] == 1
	# print "WT=", offdiag
	return offdiag



def _optimistic(n):
	return numpy.ones((n, n), numpy.int) - numpy.identity(n)



def diagonalize(a0):
	EPS = 1e-10
	a = numpy.array(a0, copy=True)
	n = a.shape[0]
	assert a.shape == (n, n)
	wt = numpy.square(_offdiag(n))
	m = numpy.arange(n)
	opval = _eval_map(a, m, _optimistic(n))
	# print "OPVAL=", opval
	bad = _eval_map(a, m, wt)
	bad0 = bad
	f = 1.0
	fr = math.pow(0.5, 1.0/n)
	nobetter = 0
	while 1:
		# i = random.choice(_worst(a, m, wt))
		i = random.randrange(n)
		j = random.randrange(n)
		if j == i:
			continue
		# print "TESTING", i, j
		tmp = m[i]
		m[i] = m[j]
		m[j] = tmp
		bt = _eval_map(a, m, wt)
		if bt <= opval + bad*EPS:
			bad = bt
			break
		if bt <= bad * (1 + f/float(n)):
			# print "ACCEPT", bad, bt
			if abs(bt-bad) > 0.1*bad*f/float(n):
				f *= fr
				nobetter = 0
			bad = bt
			nobetter = 0
		else:
			# print "NG", bad, bt
			tmp = m[i]
			m[i] = m[j]
			m[j] = tmp
			nobetter += 1

		if nobetter >= n*n:
			break
	if m[0] > m[-1]:	# Pick one of two equivalent orderings
		m = m[::-1]
	return (m, bad0, bad)



def map_array(a, m):
	return numpy.take(numpy.take(a, m, axis=0), m, axis=1)


def test():
	a = numpy.array([[1, 0, 3, 2], [0, 1, 0, 0], [3, 0, 1, 0], [2, 0, 0, 1]])
	m, b0, b1 = diagonalize(a)
	assert b1<b0
	print m
	print map_array(a, m)


if __name__ == '__main__':
	test()










speechresearch/gmisclib/dict_vector.py


"""Vectors of numbers, but indexed as a dictionary.
"""

import math
import operator
import __builtin__
from gmisclib import gpkmisc
from gmisclib import dictops


class dict_vector(dict):
	SCALARS = (int, float)
	ZERO = 0

	def copy(self):
		return dict_vector(self)


	def incr(self, k, v):
		"""Increment slot C{k} by C{v}."""
		if k in self:
			self[k] += v
		else:
			self[k] = v


	def __add__(self, other):
		tmp = self.copy()
		if isinstance(other, self.SCALARS):
			for k in tmp.keys():
				tmp[k] += other
		else:
			for (k, v) in other.items():
				try:
					tmp[k] += v
				except KeyError:
					tmp[k] = v
		return tmp


	def __gt__(self, other):
		tmp = dict_vector()
		if isinstance(other, self.SCALARS):
			for (k, v) in self.items():
				tmp[k] = v > other
		else:
			for (k, v) in self.items():
				tmp[k] = v > other.get(k, self.ZERO)
			for (k, v) in other.items():
				if k not in tmp:
					tmp[k] = self.get(k, self.ZERO) > v
		return tmp


	def __lt__(self, other):
		tmp = dict_vector()
		if isinstance(other, self.SCALARS):
			for (k, v) in self.items():
				tmp[k] = v < other
		else:
			for (k, v) in self.items():
				tmp[k] = v < other.get(k, self.ZERO)
			for (k, v) in other.items():
				if k not in tmp:
					tmp[k] = self.get(k, self.ZERO) < v
		return tmp


	def __ge__(self, other):
		tmp = dict_vector()
		if isinstance(other, self.SCALARS):
			for (k, v) in self.items():
				tmp[k] = v >= other
		else:
			for (k, v) in self.items():
				tmp[k] = v >= other.get(k, self.ZERO)
			for (k, v) in other.items():
				if k not in tmp:
					tmp[k] = self.get(k, self.ZERO) >= v
		return tmp


	def __le__(self, other):
		tmp = dict_vector()
		if isinstance(other, self.SCALARS):
			for (k, v) in self.items():
				tmp[k] = v <= other
		else:
			for (k, v) in self.items():
				tmp[k] = v <= other.get(k, self.ZERO)
			for (k, v) in other.items():
				if k not in tmp:
					tmp[k] = self.get(k, self.ZERO) <= v
		return tmp




	def __mul__(self, other):
		tmp = dict_vector()
		if isinstance(other, self.SCALARS):
			tmp = self.copy()
			for (k, v) in self.items():
				tmp[k] = v * other
		else:
			for (k, v) in other.items():
				tmp[k] = self.get(k, self.ZERO) * v
			for (k, v) in self.items():
				if k not in tmp:
					tmp[k] = v * other.get(k, self.ZERO)
		return tmp



	def __div__(self, other):
		if isinstance(other, self.SCALARS):
			if other == self.ZERO:
				raise ZeroDivisionError, "float denominator"
			else:
				tmp = dict_vector()
				for (k, v) in self.items():
					tmp[k] = v / other
		else:
			tmp = dict_vector()
			for (k, v) in other.items():
				if v != self.ZERO:
					tmp[k] = self.get(k, self.ZERO) / v
				else:
					raise ZeroDivisionError, "denom[%s]=%s" % (str(k), str(v))
			for (k, v) in self.items():
				if k not in tmp:
					try:
						tmp[k] = v / other[k]
					except KeyError:
						raise ZeroDivisionError, "denom[%s] is empty" % str(k)
		return tmp


	def __iadd__(self, other):
		if isinstance(other, self.SCALARS):
			for k in self.keys():
				self[k] += other
		else:
			for (k, v) in other.items():
				try:
					self[k] += v
				except KeyError:
					self[k] = v
		return self


	def __isub__(self, other):
		if isinstance(other, self.SCALARS):
			for k in self.keys():
				self[k] -= other
		else:
			for (k, v) in other.items():
				try:
					self[k] -= v
				except KeyError:
					self[k] = -v
		return self


	def __sub__(self, other):
		tmp = self.copy()
		if isinstance(other, self.SCALARS):
			for k in tmp.keys():
				tmp[k] -= other
		else:
			for (k, v) in other.items():
				try:
					tmp[k] -= v
				except KeyError:
					tmp[k] = -v
		return tmp


	__radd__ = __add__
	__rmul__ = __mul__


	def __rsub__(self, other):
		tmp = self.copy()
		if isinstance(other, self.SCALARS):
			for k in tmp.keys():
				tmp[k] = other - tmp[k]
		else:
			for (k, v) in other.items():
				try:
					tmp[k] = v - tmp[k]
				except KeyError:
					tmp[k] = v
		return tmp

	
	def __abs__(self):
		tmp = dict_vector()
		for (k, v) in self.items():
			tmp[k] = __builtin__.abs(v)
		return tmp



	def __invert__(self):
		tmp = dict_vector()
		for (k, v) in self.items():
			tmp[k] = -v
		return tmp


	def sum(self):
		"""Sum all the items in a vector."""
		return reduce(operator.add, self.values())


	def median(self):
		"""Take the median value of a vector."""
		return gpkmisc.median(self.values())


	def all(self):
		"""@return: true if all values are true.
		@rtype: bool
		"""
		for v in self.values():
			if not v:
				return False
		return True


	def float(self):
		"""@return: a dict_vector with float values."""
		tmp = dict_vector()
		for (k, v) in self.items():
			tmp[k] = float(v)
		return tmp


	def int(self):
		"""@return: a dict_vector with int values."""
		tmp = dict_vector()
		for (k, v) in self.items():
			tmp[k] = int(v)
		return tmp


	def iint(self):
		"""Convert to integer, in place."""
		for (k, v) in self.keys():
			self[k] = int(v)


	def ifloat(self):
		"""Convert to float, in place."""
		for (k, v) in self.keys():
			self[k] = float(v)


	def sign(self):
		"""@return: a dict_vector which is -1, 0, or 1, showing the sign of each value.
		@rtype: dict_vector of int.
		"""
		tmp = dict_vector()
		for (k, v) in self.items():
			if v > self.ZERO:
				tmp[k] = 1
			elif v < self.ZERO:
				tmp[k] = -1
			else:
				tmp[k] = 0
		return tmp


	def round(self):
		"""Round to the nearest int.
		@rtype: dict_vector of ints.
		@return: rounded dict vector.
		"""
		tmp = dict_vector()
		for (k, v) in self.items():
			tmp[k] = __builtin__.int(__builtin__.round(v))
		return tmp


	def iround(self):
		"""Round to the nearest int, in place."""
		for (k,v) in self.items():
			self[k] = __builtin__.int(__builtin__.round(v))


	def idropzero(self):
		"""Drop all zeros, in place."""
		drops = [ k for (k,v) in self.items() if v==self.ZERO ]
		for k in drops:
			del self[k]

	def dropzero(self):
		"""@return: a dict_vector without any zeros."""
		tmp = dict_vector()
		for (k, v) in self.items():
			if not v == self.ZERO:
				tmp[k] = v
		return tmp

def round(x):
	return x.round()


def log(x):
	tmp = dict_vector()
	for (k, v) in x.items():
		tmp[k] = math.log(v)
	return tmp



def min_within(x):
	best = None
	vmin = None
	first = True
	for (k, v) in x.items():
		if first or v < vmin:
			vmin = v
			best = k
			first = False
	if first:
		raise ValueError, "Empty input sequence"
	return (best, vmin)


def max_within(x):
	best = None
	vmin = None
	first = True
	for (k, v) in x.items():
		if first or v > vmin:
			vmin = v
			best = k
			first = False
	if first:
		raise ValueError, "Empty input sequence"
	return (best, vmin)


def min_between(*x):
	tmp = dictops.dict_of_lists()
	scalars = []
	for xx in x:
		if isinstance(xx, (int, float)):
			scalars.append(xx)
		else:
			for (k, v) in xx.items():
				tmp.add(k, v)
	rv = dict_vector()
	for (k, vlist) in tmp.items():
		rv[k] = min(vlist + scalars)
	return rv


def max_between(*x):
	tmp = dictops.dict_of_lists()
	scalars = []
	for xx in x:
		if isinstance(xx, (int, float)):
			scalars.append(xx)
		else:
			for (k, v) in xx.items():
				tmp.add(k, v)
	rv = dict_vector()
	for (k, vlist) in tmp.items():
		rv[k] = max(vlist + scalars)
	return rv


def to_float(d):
	"""Ensure that all the values are float.
	@return: a dict_vector made of floats.
	@param d: a dictionary
	@type d: dict(str:anything)
	"""
	return dict_vector([(k, float(v)) for (k, v) in d.items()])


def to_numpy_float_1(d):
	"""Ensure that all the values are float.
	@return: a dict_vector made of floats.
	@param d: a dictionary
	@type d: dict(str:anything)
	"""
	import numpy
	n = len(d)
	rv= numpy.zeros((n,))
	keys = []
	for (k, v) in sorted(d.items()):
		rv[len(keys)] = v
		keys.append(k)
	return (keys, rv)


def to_numpy_float_2(d):
	"""Ensure that all the values are float.
	@return: a dict_vector made of floats.
	@param d: a dictionary
	@type d: dict(str:anything)
	"""
	import numpy
	import nice_hash
	h1 = nice_hash.simple()
	h2 = nice_hash.simple()
	for ((k1,k2), v) in sorted(d.items()):
		h1.add(k1)
		h2.add(k2)
	rv = numpy.zeros((h1.n, h2.n))
	for ((k1,k2), v) in d.items():
		rv[h1.get_image(k1), h2.get_image(k2)] = v
	return (h1.classmap(), h2.classmap(), rv)


def to_int(d):
	"""Ensure that all the values are int.
	@return: a dict_vector made of int.
	@param d: a dictionary
	@type d: dict(str:anything)
	"""
	return dict_vector([(k, int(v)) for (k, v) in d.items()])


def outer(a, b):
	"""@return: an outer product."""
	rv = dict_vector()
	for (k1, v1) in a.items():
		for (k2, v2) in b.items():
			rv[(k1,k2)] = v1*v2
	return rv










speechresearch/gmisclib/threaded_io.py


"""This is designed to let you do asynchronous I/O conveniently.
"""

from __future__ import with_statement

import sys
import threading
import die
import system_load as SL
from gyropy import g_mailbox

Lock = threading.Lock

class CaughtException(object):
	def __init__(self, x):
		self.ex_type, self.ex_value, self.ex_traceback = x

	def __repr__(self):
		return "CaughtException: %s" % str(self.ex_value)

	def reraise(self):
		raise self.ex_type, self.ex_value, self.ex_traceback
	
	get = reraise


class threading_with_result(threading.Thread):
	def __init__(self, tag=None, group=None, target=None, name=None, args=(), kwargs={}):
		threading.Thread.__init__(self, group=group, target=target, name=name, args=args, kwargs=kwargs)
		self.rv = None
		self.rvset = False
		self.tag = tag

	def run(self):
		try:
			self.rv = self._Thread__target(*self._Thread__args, **self._Thread__kwargs)
		except:
			self.rv = CaughtException(sys.exc_info())
		self.rvset = True

	def get(self):
		assert self.rvset
		check_n_raise(self.rv)
		return self.rv


class Thread_pool(object):
	EOF = g_mailbox.EOF
	CaughtException = CaughtException

	def __init__(self, n=None):
		if n is None:
			n = SL.ncpu()
		assert n > 0
		self.iqueue = g_mailbox.listbox()
		self.t = []
		for i in range(n):
			tt = threading.Thread(target=self._target, args=(self.iqueue,) )
			tt.start()
			self.t.append(tt)
	
	def __len__(self):
		return len(self.t)

	def startRV(self, target=None, args=None, kwargs=None):
		assert target is not None
		wbox = g_mailbox.waitbox()
		self.iqueue.put((wbox, target, args, kwargs))
		return wbox

	def startNR(self, target=None, args=None, kwargs=None):
		assert target is not None
		self.iqueue.put((None, target, args, kwargs))
	
	def startQ(self, queue, tag, target=None, args=None, kwargs=None):
		def wrapped_target(target, *args, **kwargs):
			return (tag, target(*args, **kwargs))
		self.iqueue.put((queue, wrapped_target, args, kwargs))

	@classmethod
	def _target(cls, iqueue):
		while True:
			try:
				wbox, target, args, kwargs = iqueue.get()
			except cls.EOF:
				break
			if kwargs is None:
				kwargs = {}
			if args is None:
				args = ()

			try:
				if wbox is not None:
					wbox.put(target(*args, **kwargs))
				else:
					target(*args, **kwargs)
			except:
				if wbox is not None:
					wbox.put( cls.CaughtException(sys.exc_info()) )
				else:
					die.catch("Uncaught exception in Thread_pool thread")
	
	def join(self):
		if self.t:
			self.iqueue.close()
			while self.t:
				tmp = self.t.pop(0)
				tmp.join()
	
	def __del__(self):
		self.join()
		



def to_be_joined(tlist):
	"""Pick a ripe thread for joining.
	@type tlist: list(L{threading.Thread})
	@param tlist: a list of threads.
	@return: a thread that is either finished and ready to be joined,
		or (if none are ready yet) the oldest thread.
	@rtype: L{threading.Thread}
	"""
	for (i, t) in enumerate(tlist):
		if not t.isAlive():
			return tlist.pop(i)
	return tlist.pop(0)


class Thread_poolW(Thread_pool):
	"""Here, you have a pool of n threads.   You can call
	C{x.start(function, args, kwargs)} to start something running
	(perhaps a write to a file), and then go off and compute
	something else while the I/O completes.
	If you need to wait for completion, call C{x.join()}.

	This class is not designed to return values from the function.
	"""

	def __init__(self, n=None):
		Thread_pool.__init__(self, n)


	def start(self, fn, args=None, kwargs=None):
		self.startNR(fn, args, kwargs)




Thread_poolNR = Thread_poolW	# Obsolete


def check_n_raise(x):
	if isinstance(x, CaughtException):
		x.reraise()
	return x


class Thread_poolR(Thread_pool):
	"""Here, you have a pool of n threads.   You can call
	C{x.start(function, args, kwargs)} to start something running
	(perhaps a write to a file), and then go off and compute
	something else while the I/O completes.
	If you need to wait for completion, call C{x.join()}.

	This class is designed to return values from the function via
	C{get()} or C{getany()}.
	"""

	def __init__(self, n=None):
		Thread_pool.__init__(self, n)
		self.lock = threading.Lock()
		self.oqueue = g_mailbox.mailbox()
		self.tags = {}


	def start(self, tag, fn, args=None, kwargs=None):
		with self.lock:
			self.tags[tag] = self.startRV(target=fn, args=args, kwargs=kwargs)


	def getany(self):
		"""
		@return: the first available answer, as a (tag, value) pair.   The tag was set
			in the call to C{start} and the value is the result of the computation.
			If the computation raised an exectption, C{getany} will return a CaughtException
			object instead.
		@rtype: a tuple(whatever, whatever) pair from a computation or a L{CaughtException}
		"""
		with self.lock:
			for tag in self.tags.keys():
				if self.tags[tag]:
					return (tag, self.tags.pop(tag).get())
		# This is not quite right.   It picks a waitbox to wait on, but it
		# really should defer that decision until one has an answer available.
		tag, v = self.tags.popitem()
		return (tag, v.get())


	def get(self, tag):
		"""
		@rtype: whatever or a L{CaughtException}
		"""
		with self.lock:
			return self.tags.pop(tag).get()


	def has_answer(self):
		"""Is there an answer ready?"""
		with self.lock:
			for (k, v) in self.tags.items():
				if len(v):
					return True
		return False


	# def loaded(self):
		# """Have we loaded up all the processors?"""
		# with self.lock:
			# # This is not quite right.  It only returns True when there
			# # is one more job than processor.
			# return len(self.iqueue) > 0



def pairmap(fn, inlist, *args, **kwargs):
	tp = Thread_poolR(kwargs.get('_poolsize', None))
	no = 0
	s = 0
	for (j,xi) in enumerate(inlist):
		tp.start(xi, fn, (xi,)+args, kwargs)
		s += 1
		if s > len(tp):
			yield tp.getany()
			no += 1
	while no < s:
		yield tp.getany()
		no += 1
	

def testmap():
	q = list(pairmap(lambda x:x, range(10)))
	assert len(q)==10
	seen = set()
	for (i,j) in q:
		assert i==j
		seen.add(i)
	assert sorted(seen)==range(10)


if __name__ == '__main__':
	testmap()










speechresearch/gmisclib/resample.py.OOS


"""Resample a time series by a factor r.  I.e. sample more
densely (r<1) or less densely (r>1).
Also see tsops.py."""


import numpy


def simple(a, r, direction=0):
	aa = numpy.array(a)
	newlen = 1 + int((aa.shape[direction]-1)/r)
	t = numpy.around(numpy.arange(newlen)*r)
	# print "t=", t
	aswap = numpy.swapaxes(aa, direction, 0)
	interped = numpy.choose(t, aswap)
	return numpy.swapaxes(interped, direction, 0)


def compare(a, b):
	assert len(a) == len(b)
	for i in range(len(a)):
		assert(a[i] == b[i])


def test():
	x = simple([0,1,2,3,4,5,6,7,8,9], 2.0)
	compare(x, [0, 2, 4, 6, 8])
	x = simple([0, 1, 2, 3, 4], 0.5)
	compare(x, [0, 1, 1, 2, 2, 3, 3, 4, 4])


if __name__ == '__main__':
	test()










speechresearch/gmisclib/g2_select.py


import math
from gmisclib import die
from gmisclib import avio
try:
	from gmisclib import load_mod
except ImportError:
	pass

"""This lets you select lines from a list of dictionaries
by means of a little snippet of python code.
It can be used to select lines in a fiat or avio format file
(as read in by fiatio.read or avio.read).
"""

def filterlist(s, d, verbose=False):
	"""This filters a list of dictionaries, passing ones where
	the X{selector} returns true.
	@param s: the selector -- a little snippet of python
	@type s: L{str}
	@param d: the list of dictionaries.
		Each dictionary is temporarily used as the local variable
		space and the selector is evaluated.
	@type d: C{ list(dict(str:value)) }
	@return: a subset of the input list, whichever dictionaries cause
		C{s} to return True when evaluated.
	@rtype: C{ list(dict(str: value)) }
	"""
	return list(filter_iter(s, d, verbose=verbose))


def filter_iter(s, d, verbose=False):
	"""This filters a list of lines, passing ones where
	the selector returns true.
	S is the selector -- a little snippet of python,
	and d is the list of data : a list of {k:v} mappings.
	"""
	nok = 0
	nne = 0
	x = None
	cs = _compile(s)
	for t in d:
		try:
			tmp = cs.eval(t)
			if tmp:
				if verbose:
					die.info('filter_iter: %s -> %s' % (str(t), str(tmp)))
				nok += 1
				yield(t)
		except NameError, x:
			nne += 1
			if verbose:
				die.info('filter_iter: %s exception: %s' % (str(t), str(x)))
	if nne>0 and nok==0:
		die.warn('Name Error (%s) on each of the %d data.' % (str(x), nne))


def _compact(s):
	if len(s) > 15:
		return s[:12] + "..."
	return s


class selector_c(object):
	def __init__(self, code, global_values=None):
		"""Code = a string containing python code.
		Global_values = a dictionary containing values to be used by
		that python code.  Note that the dictionary is not copied,
		so that it is shared and changes will be noticed.
		"""
		self.code = None
		self.set_code(code)
		if global_values is None:
			self.g = {'math': math}
			try:
				self.g['load_mod'] = load_mod
			except NameError:
				pass
		else:
			self.g = global_values
		self.traptuple = ()
		self.trapmap = []

	def set_code(self, code):
		self.cc = compile(code, '<g2_select: %s>' % _compact(code), 'eval')
		self.code = code

	def set_trap(self, exc, result):
		"""This adds to a list of exceptions.    If any of those exceptions
		happen later, when you run C{self.eval()}, then they will be
		caught and turned into the specified result.

		For instance, if you call C{set_trap(ValueError, False)}, and
		when you execute C{self.cc} in C{self.eval} a C{ValueError} is
		raised, then C{self.eval()} will return C{False}.   You have
		mapped a C{ValueError} exception into a returned value of C{False}.
		"""
		self.traptuple = self.traptuple + (exc,)
		self.trapmap.append( (exc, result) )

	def eval(self, locals):
		try:
			return eval(self.cc, self.g, locals)
		except self.traptuple, x:
			for (e,r) in self.trapmap:
				if isinstance(x, e):
					return r
			raise

	def globals(self, s):
		exec s in self.g


CCSZ = 100
_ccache = {}
def _compile(s):
	# print 'Compile', s
	try:
		selector = _ccache[s]
	except KeyError:
		if len(_ccache) > CCSZ:
			_ccache.pop()
		_ccache[s] = selector_c(s)
		selector = _ccache[s]
	return selector


def accept(s, d):
	"""This checks a single dictionary, and returns
	the result of the selector.   Errors in the evaluation
	are trapped and cause accept() to return False.
	S is the selector -- a little snippet of python,
	and d is the data : a {k:v} mapping.
	"""
	try:
		return evaluate(s, d)
	except NameError, x:
		die.warn('Name Error: %s on %s in %s' % (str(x), avio.concoct(d), s))
	return False


def whynot(s, d):
	"""Returns an explanation of why d was not accepted, given s, or None of d was accepted."""
	try:
		if _compile(s).eval(d):
			return None
		else:
			return "Sorry, not implemented yet."
	except NameError, x:
		return "data does not contain attribute=%s (d=%s) (selector=%s)" % (x.args[0],
								_compact(avio.concoct(d)),
								_compact(s)
								)

def why(s, d):
	"""Returns an explanation of why d was accepted, given s, or None if d was not accepted."""
	if not accept(s, d):
		return None
	return "Sorry, not implemented yet."


def evaluate(s, d):
	"""This checks a single dictionary, and returns
	the result of the selector.
	S is the selector -- a little snippet of python,
	and d is the data : a {k:v} mapping.
	"""
	return _compile(s).eval(d)


def test():
	x = selector_c('y')
	assert x.eval( {'y': 1} ) == 1
	try:
		x.eval( {} )
	except NameError:
		pass
	else:
		assert 0, 'Whoops! no exception when one was expected.'
	z = selector_c('y+w', {'w':1})
	assert z.eval( {'y': 1} ) == 2
	z.globals('w=2')
	assert z.eval( {'y': 1} ) == 3
	x = selector_c('y')
	x.set_trap(NameError, 44)
	assert x.eval({}) == 44



if __name__ == '__main__':
	test()










speechresearch/gmisclib/xwaves_errs.py


"""Errors for reading label (typically speech transcription) files.
"""

class Error(Exception):
	def __init__(self, *x):
		Exception.__init__(self, *x)

class NoSuchFileError(IOError, Error):
	def __init__(self, *x):
		IOError.__init__(self, *x)
		Error.__init__(self, *x)

class BadFileFormatError(Error):
	def __init__(self, *x):
		Error.__init__(self, *x)

class DataError(Error):
	def __init__(self, *x):
		Error.__init__(self, *x)

# class DataOutOfOrderError(DataError):
	# def __init__(self, *s):
		# Error.__init__(self, *s)

class DataOutOfOrderError(DataError):
	def __init__(self, *s):
		DataError.__init__(self, *s)










speechresearch/gmisclib/HTK_MLF_io.py



"""This reads MLF (Master Label Files) for/from the HTK speech recognition
toolkit.
"""

import os
import glob
from gmisclib import die
from gmisclib.xwaves_errs import *

TIME_QUANTUM = 1e-7
# At 11025 Hz sampling rate.
# TIME_QUANTUM = 1e-7 * (11025.0/11000.0)

class ReferencedFileNotFound(Error):
	def __init__(self, *s):
		Error.__init__(self, *s)


def _findfile(f, postfix, verbose):
	"""Find a file.   Starting with a glob expression C{f}, strip off
	any .something suffix, then add on C{postfix}.
	If that glob evaluates to a file, return (d,f)
	where C{d} is the directory and C{f} is the filename (with postfix removed).
	Postfix would normally start with '.'.
	At the end, os.path.join(d, f) + postfix will name a file.
	"""
	if not f:
		return (None, None)
	d0, f0 = os.path.split(f)
	f0 = os.path.splitext(f0)[0]
	fx = os.path.join(d0, f0) + postfix
	if verbose:
		die.info("HTK_MLF_io._findfile: glob=%s" % fx)
	gl = glob.glob(fx)
	if verbose:
		die.info("HTK_MLF_io._findfile globs=%s" % ','.join(gl))
	if len(gl) == 0:
		raise ReferencedFileNotFound, fx
	assert len(gl) == 1, 'Too many alternatives for %s: %d' % (fx, len(gl))
	d1, f1 = os.path.split(gl[0])
	# assert f1.endswith(postfix)
	f1 = os.path.splitext(f1)[0]
	# f1 = f1[:-len(postfix)]
	if verbose:
		die.info("HTK_MLF_io._findfile d1=%s d1=%s" % (d1, f1))
	return (d1, f1)


def parse_label_line(s, tq):
	"""This parses a line from a MLF into a tuple.
	@param tq: time quantum (normally 1e-7 seconds)
	@type tq: L{float}
	@param s: line to be parsed
	@type s: C{str}
	@raise BadFileFormatError: when parsing is not possible.
	"""
	a = s.strip().split()
	la = len(a)
	if la == 1:
		if a[0] == '///':
			die.die("Sorry! cannot handle /// in MLF.")
		return a[0]	# name
	elif tq is None:
		raise ValueError, "File data needs time_quantum to be a number."
	elif la >= 3:
		tmp = (float(a[0])*tq, float(a[1])*tq, a[2])
		if la == 3:
			return tmp	# (start, end, name)
		tmp = list(tmp)
		a = a[3:]
		while a:
			tmp.append(float(a.pop(0)))	# Score or Auxscore
			if not a:
				break
			tmp.append(a.pop(0))	# Auxname
		return tuple(tmp)
	elif la == 2:
		return (float(a[0])*tq, a[1])	# (start, name)
	raise BadFileFormatError


def _get_symbols(fd, time_quantum):
	"""This reads part of a MLF, grabbing all the labels for one utterance."""
        sym = []
        while True:
                s = fd.readline()
                if s == '':
			break
                s = s.rstrip('\r\n')
                if s == '.':
                        break
		elif s != '':
                	sym.append( parse_label_line(s, time_quantum) )
        return sym


def readone(mlf_efn, postfix='.wav', datapath='.', strict=True,
		findfile=True, pathedit=None, time_quantum=TIME_QUANTUM,
		verbose=False):
	"""Read a single set of labels from a MLF file.
	You specify the labels as part of the extended filename, like this:
	name_of_MLF_file:name_of_labels'.    The function returns
	only a single value and raises an exception if the  extended
	filename is ambiguous.
	@type mlf_efn: string in the form "F:S"
	@rtype dict()
	@return: a dictionary that describes the labels as per
		L{readiter}.
	"""
	filename, subname = mlf_efn.split(':')
	candidate = None
	for x in readiter(filename, postfix=postfix, datapath=datapath,
			strict=strict, findfile=findfile,
			pathedit=pathedit, time_quantum=time_quantum,
			verbose=verbose):
		if subname in x['filespec']:
			if candidate is not None:
				raise ValueError, "Not unique: %s in %s" % (subname, filename)
			candidate = x
	return candidate


def readiter(mlf_fn, postfix='.wav', datapath='.', strict=True,
		findfile=True, pathedit=None,
		time_quantum=TIME_QUANTUM,
		verbose=False):
	"""Read a HTK Master Label (MLF) file.
	Datapath and pathedit are ways to deal with the
	situation where the MLF file has been moved, or (for other reasons)
	the filenames in the MLF file don't point to the actual data.
	@param mlf_fn: filename of the data file.
	@type mlf_fn: str
	@type strict: bool
	@param strict: If true, raise an exception if an audio file cannot be found.
	@type time_quantum: L{float}
	@param time_quantum: A factor to convert from the time information in the MLF
		to real units of time (like seconds).   Ideally, time_quantum=1e-7 seconds
		for MLF files, but that isn't exactly accurate for some sampling rates
		(like 11025 samples/sec) when the sampling interval is not an integral
		multiple of 100 nanoseconds.
	@rtype: an iterator producing C{dict(str: various)}
	@return: sequence of C{{'filespec':path, 'd': d, 'f': f, 'symbols': [...] }}, ... .
		This is an iterator of dictionaries.    Each dictionary corresponds to
		one utterance, or one "label file" in the MLF.
		Attributes 'd' and 'f' are only present if findfile==True;
		C{os.path.join(x['d'], x['f'])} is a path to the corresponding audio.
		C{x['filespec']} is the path information in the MLF,
		C{x['i']} is an C{int} indexing which utterance this is within the MLF,
		and C{x['symbols']} is the label information for that utterance.
		It is a list of tuples produced by L{parse_label_line}.
	"""
	if pathedit is None:
		pathedit = os.path.join

	dmlf, fmlf = os.path.split(mlf_fn)

	try:
		fd = open(mlf_fn, 'r')
	except IOError, x:
		raise NoSuchFileError(*(x.args))
	l = fd.readline()
	assert l=='#!MLF!#\n', 'l=%s' % l
	i = 0
	while True:
		f = fd.readline()
		if f == '':
			break
		f = f.strip()
		if f == '':
			continue
		if f.startswith('"') and f.endswith('"'):
			f = f[1:-1]
		fspec = f
		rv = {'filespec': fspec, 'i': i}
		if findfile:
			if verbose:
				die.info("dmlf=%s; datapath=%s; f=%s" % (dmlf, datapath, f))
			try:
				d1, f1 = _findfile(pathedit(dmlf,datapath,f), postfix, verbose)
			except ReferencedFileNotFound, x:
				if strict:
					raise
				else:
					die.warn('No such file: %s from %s' % (x, fspec))
					_get_symbols(fd, None)
					continue
			else:
				rv['d'] = d1
				rv['f'] = f1
		rv['symbols'] = _get_symbols(fd, time_quantum)
		yield rv
		i += 1


def read(mlf_fn, **kw):
	"""Read a HTK Master Label (MLF) file.
	Datapath and pathedit are ways to deal with the
	situation where the MLF file has been moved, or (for other reasons)
	the filenames in the MLF file don't point to the actual data.
	@param mlf_fn: filename of the data file.
	@type mlf_fn: str
	@param kw: Key-value parameters from L{readiter}.
	@rtype: list of dict.   See L{readiter} for details.
	@return: see L{readiter} for details.
	"""
	return list( readiter(mlf_fn, **kw) )



class writer(object):
	def __init__(self, mlf_fd, time_quantum=TIME_QUANTUM):
		assert time_quantum > 0.0
		self.fd = mlf_fd
		self.fd.writelines('#!MLF!#\n')
		self.nchunks = 0
		self.scale = 1.0/time_quantum

	def chunk(self, filespec, data):
		if self.nchunks > 0:
			self.fd.writelines('.\n')
		self.fd.writelines( [ '"%s"\n' % filespec,
					'\n'.join(data), '\n'
					]
				)
		self.nchunks += 1
		self.fd.flush()

	def threecol(self, filespec, tcdata):
		d = [ '%d %d %s' % (int(round(t0*self.scale)),
					int(round(te*self.scale)),
					lbl) 
			for (t0, te, lbl) in tcdata
			]
		self.chunk(filespec, d)

	def close(self):
		self.fd.writelines('\n')
		self.fd.flush()
		os.fsync(self.fd.fileno())
		self.fd = None	# Normally, this will close the file.

	def __del__(self):
		if self.fd is not None:
			self.close()


if __name__ == '__main__':
	import sys
	DATAPATH = None
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-datapath':
			DATAPATH = arglist.pop(0)
		else:
			die.die('Unrecognized argument: %s' % arg)
	for tmp in readiter(arglist[0], datapath=DATAPATH,
				findfile=(DATAPATH is not None)
				):
		print '[', tmp['filespec'], tmp.get('d', ''), tmp.get('f', ''), ']'
		for tmps in tmp['symbols']:
			if isinstance(tmps, tuple):
				print ' '.join([str(q) for q in tmps])
			else:
				print tmps










speechresearch/gmisclib/nbest.py


"""Beam search through a graph."""

class node:
	__doc__ = """This is a node of a graph, it includes links to other nodes."""

	def __init__(self, cost=0.0, label=None, terminal=0, comment=None):
		"""Create a node, with a specified cost (used in the beam search),
		and a label (arbitrary information).
		Terminal nodes are marked, and terminate the search."""

		self.terminal = terminal
		self.out = []
		self.cost = cost
		self.label = label
		self.comment = comment

	def add(self, nextnode, cost=0.0, label=None):
		"""Add a link from self to nextnode.
		Links can have a cost and label, too."""
		self.out.append( (nextnode, cost, label) )
		return nextnode


	def __str__(self):
		return "<node term=%d label=%s nout=%d cost=%f>" % (self.terminal, str(self.label),
									len(self.out), self.cost)

	__repr__ = __str__
	



class _l_list:
	__doc__ = """Linked list."""

	def __init__(self, contents, link):
		self.link = link
		self.contents = contents

	def walk(self):
		o = [self.contents]
		while self.link is not None:
			self = self.link
			o.append(self.contents)
		return o

	def rwalk(self):
		o = self.walk()
		o.reverse()
		return o



def go(graph, nbeam, cbeam):
	"""Search the graph for the lowest cost routes.
	Returns [ (cost, route), ...] where cost is the cost of a route,
	and route is [node, node, node, ...] the list of nodes on the route.
	Routes are sorted in order of increasing cost.
	"""

	assert isinstance(graph, node), "Non-node starts graph: %s" % str(graph)
	# current = [ (0.0, graph, [graph]) ]
	current = [ (0.0, graph, _l_list(graph, None)) ]
	terminate = [ ]

	while 1:
		nextstep = []
		for (cost, anode, path) in current:
			assert isinstance(anode, node), "Non-node in graph: %s" % str(anode)
			for (nnode, c, ll) in anode.out:
				# print anode, "->", nnode
				newcost = cost + nnode.cost + c
				newpath = _l_list(nnode, path)
				# newpath = path + [nnode]
				if nnode.terminal:
					terminate.append( ( newcost, newpath) )
				else:
					nextstep.append( (newcost, nnode, newpath) )
		if len(nextstep) == 0:
			break
		nextstep.sort()
		if len(nextstep) > nbeam:
			nextstep = nextstep[:nbeam]
		costlimit = nextstep[0][0] + cbeam
		i = 0
		while i < len(nextstep):
			if nextstep[i][0] > costlimit:
				break
			i += 1
		current = nextstep[:i]
	terminate.sort()
	if len(terminate) > nbeam:
		terminate = terminate[:nbeam]
	costlimit = terminate[0][0] + cbeam
	o = []
	for (cost, path) in terminate:
		if cost > costlimit:
			break
		o.append( (cost, path.rwalk() ) )
	return o



def test():
	graph = node(0.0, "A")
	graph.add(node(0.0, "B")).add(node(0.1, "C")).add(node(0.2, "D")).add(node(-0.3, terminal=1, label="E"))
	graph.add(node(1.0, "a")).add(node(1, "b")).add(node(2, terminal=1, label="c"))
	graph.add(node(0.0, label="q", terminal=1), 1.0, label="edge")
	print go(graph, 100, 1000.0)


if __name__ == '__main__':
	test()










speechresearch/gmisclib/wnpp_wn.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package wnpp_wn;
require 5.002;

$nospace = 1;

sub expand_word($)
{
my $w = shift;
local @o;


my ($pos, $nsenses, $sense, $cluster) = ('', '', '', '');

my $wq = prep_arg($w);
# print STDERR "wq={$wq}\n";

open(W, "wn '$wq' -synsr -synsa -hypen -hypev |") or die "ERR: no open wn";
my $x;
while(defined($x=<W>))	{
	chomp($x);
	if($x =~ m'^[a-zA-Z/]+ (.Ordered by Frequency. )?of (noun|verb|adj|adv) \w+$')	{
		my $tmppos = $2;
		start($w, $tmppos, 0);
		$pos = $tmppos;
		$sense = '';
		$nsenses = '';
		}
	elsif($x =~ m'^(\d+) sense(s?) of')	{
		$nsenses = $1;
		$sense='';
		}
	elsif($x =~ m'^Sense (\d+)')	{
		my $tmpsense = $1;
		start($w, $pos, $tmpsense);
		$sense = $tmpsense;
		$cluster = '';
		}
	elsif($sense ne '' && !$cluster)	{
		$cluster = $x;
		add(0, prep($cluster));
		}
	elsif($x =~ m'^( +)=>\s*')	{
		my $w = $';
		my $il = length($1);
		add($il, prep($w));
		}
	elsif($x =~ m'^\s*$')	{
		}
	else	{
		# print STDERR "U:" . $x . "\n";
		}
	}
close(W);	# We ignore errors here.
end();
return @o;
}


sub prep($)
{
 my $s = shift;
 if($nospace)	{
	$s =~ s' '~'g;
	}
 $s =~ s'[/:,]~*'^'g;
 return $s;
}


my $expanded_w = '';
my @qlist = ();
my $stored_pos;
my $stored_sense = '';


sub start($$$)
{
 my ($w, $pos, $sense) = @_;
 # print STDERR "start($w, $pos)\n";
 if($#qlist >= 0)	{
	printout($pos, $w, $stored_sense, @qlist);
	}
 $expanded_w = $w;
 $stored_pos = $pos;
 $stored_sense = $sense;
 @qlist = ();
}


sub end()
{
 # print STDERR "end(..., $expanded_w, $stored_pos)\n";
 if($#qlist >= 0)	{
	printout($stored_pos, $expanded_w, $stored_sense, @qlist);
	}
 $expanded_w = undef();
 $stored_pos = undef();
 $stored_sense = undef();
 @qlist = ();
}


sub add($$)
{
 my ($indent, $q) = @_;
 # print STDERR "add($indent, $q, ..., $expanded_w, $stored_pos)\n";
 if($indent <= $#qlist)	{
	printout($stored_pos, $expanded_w, $stored_sense, @qlist);
	splice(@qlist, $indent);
	}
 $qlist[$indent] = $q;
}


sub printout($$$@)
{
 my ($spos, $w, $ssense, @qlist) = @_;
 # print STDERR "printout($spos, $w, $ssense, ...)\n";

 push @o,  {pos => $spos,
		hype => join('/', reverse( map { defined($_) ? ($_) : ();} @qlist)),
		sense => $ssense,
		p => exp(-sqrt($ssense))
		};
}




sub prep_arg($)
{
 my $tmp = shift;
 $tmp =~ m/([a-zA-Z']+)/o;
 $wq = $1;
 $wq =~ s/'/\\'/g;
 $wq;
} # Untaint for demon.


1;










speechresearch/gmisclib/convex_hull2d.py


#!/usr/bin/env python

"""convexhull.py

Calculate the convex hull of a set of n 2D-points in O(n log n) time.  
Taken from Berg et al., Computational Geometry, Springer-Verlag, 1997.
Prints output as EPS file.

When run from the command line it generates a random set of points
inside a square of given length and finds the convex hull for those,
printing the result as an EPS file.

Usage: convexhull.py <numPoints> <squareLength> <outFile>

Dinu C. Gherman

Small Bug: Only works with a list of UNIQUE points, Evan Jones, 2005/05/18
If the list of points passed to this function is not unique, it will raise an assertion.
To fix this, remove these lines from the beginning of the convexHull function:

Taken from http://aspn.activestate.com/ASPN/Cookbook/Python/Recipe/66527
and modified to work with complex numbers.

"""


import sys, random

class DuplicatePoints(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)


######################################################################
# Helpers
######################################################################

def _myDet(p, q, r):
    """Calc. determinant of a special matrix with three 2D points.

    The sign, "-" or "+", determines the side, right or left,
    respectivly, on which the point r lies, when measured against
    a directed vector from p to q.
    """

    # We use Sarrus' Rule to calculate the determinant.
    # (could also use the Numeric package...)
    # sum1 = q[0]*r[1] + p[0]*q[1] + r[0]*p[1]
    # sum1 = q.real*r.imag + p.real*q.imag + r.real*p.imag
    # sum2 = q[0]*p[1] + r[0]*q[1] + p[0]*r[1]
    # sum2 = q.real*p.imag + r.real*q.imag + p.real*r.imag
    sum = q.real*(r.imag-p.imag) + p.real*(q.imag-r.imag) + r.real*(p.imag-q.imag)

    # return sum1 - sum2
    return sum


def _isRightTurn((p, q, r)):
    "Do the vectors pq:qr form a right turn, or not?"
    if p==q or p==r or q==r:
	if p==q:
		dup = p
	elif p==r:
		dup = p
	elif q==r:
		dup = q
    	raise DuplicatePoints, 'Two points are identical at %s' % str(dup)
    return _myDet(p, q, r) < 0


def _isPointInPolygon(r, P):
    "Is point r inside a given polygon P?"

    # We assume the polygon is a list of points, listed clockwise!
    for i in xrange(len(P[:-1])):
        p, q = P[i], P[i+1]
        if not _isRightTurn((p, q, r)):
            return False # Out!        

    return True # It's within!


def _makeRandomData(numPoints=30, sqrLength=100, addCornerPoints=0):
    "Generate a list of random points within a square."
    
    # Fill a square with random points.
    mn, mx = 0, sqrLength
    P = []
    for i in xrange(numPoints):
	rand = random.randint
	y = rand(mn+1, mx-1)
	x = rand(mn+1, mx-1)
	P.append(complex(x, y))

    # Add some "outmost" corner points.
    if addCornerPoints != 0:
	P = P + [complex(min, min), complex(max, max), complex(min, max), complex(max, min)]

    return P


######################################################################
# Output
######################################################################

epsHeader = """%%!PS-Adobe-2.0 EPSF-2.0
%%%%BoundingBox: %d %d %d %d

/r 2 def                %% radius

/circle                 %% circle, x, y, r --> -
{
    0 360 arc           %% draw circle
} def

/cross                  %% cross, x, y --> -
{
    0 360 arc           %% draw cross hair
} def

1 setlinewidth          %% thin line
newpath                 %% open page
0 setgray               %% black color

"""

def saveAsEps(P, H, boxSize, path):
    "Save some points and their convex hull into an EPS file."
    
    # Save header.
    f = open(path, 'w')
    f.write(epsHeader % (0, 0, boxSize, boxSize))

    format = "%3d %3d"

    # Save the convex hull as a connected path.
    if H:
        f.write("%s moveto\n" % format % (H[0].real, H[0].imag))
        for p in H:
            f.write("%s lineto\n" % format % (p.real, p.imag))
        f.write("%s lineto\n" % format % (H[0].real, H[0].imag))
        f.write("stroke\n\n")

    # Save the whole list of points as individual dots.
    for p in P:
        f.write("%s r circle\n" % format % (p.real, p.imag))
        f.write("stroke\n")
            
    # Save footer.
    f.write("\nshowpage\n")


######################################################################
# Public interface
######################################################################

def convexHull(P):
    """Calculate the convex hull of a set of complex points.
    If the hull has a duplicate point, an exception will be raised.
    It is up to the application not to provide duplicates.
    """

    # Remove any duplicates
    points = list(set(P))
    points.sort(lambda a, b: 2*cmp(a.real, b.real)+cmp(a.imag, b.imag))

    # Build upper half of the hull.
    upper = [points[0], points[1]]
    for p in points[2:]:
	upper.append(p)
	while len(upper)>2 and not _isRightTurn(upper[-3:]):
	    del upper[-2]
    while len(upper)>2 and not _isRightTurn(upper[-2:]+upper[:1]):
    	del upper[-1]

    points.reverse()
    # Build lower half of the hull.
    lower = [points[0], points[1]]
    for p in points[2:]:
	lower.append(p)
	while len(lower)>2 and not _isRightTurn(lower[-3:]):
	    del lower[-2]
    while len(lower)>2 and not _isRightTurn(lower[-2:]+lower[:1]):
    	del lower[-1]
    us = set(upper)
    for q in lower:
    	if q not in us:
		upper.append(q)

    return tuple(upper)


######################################################################
# Test
######################################################################

def test():
    a = 200
    p = _makeRandomData(300, a, 0)
    c = convexHull(p)
    saveAsEps(p, c, a, "foo.eps")

# test()

######################################################################

if __name__ == '__main__':
    try:
        numPoints = int(sys.argv[1])
        squareLength = int(sys.argv[2])
        path = sys.argv[3]
    except IndexError:
        numPoints = 30
        squareLength = 200
        path = "sample.eps"

    p = _makeRandomData(numPoints, squareLength, addCornerPoints=0)
    c = convexHull(p)
    saveAsEps(p, c, squareLength, path)












speechresearch/gmisclib/load_mod.py


"""This module has functions that help you dynamically import modules.
"""



import sys
import imp
import os.path
from gmisclib import die

def split_name(name):
	"""Split a name in the form    a/b.c into a, b, c, where
	a is a search path,
	b is a module (package) name, and
	c is a name in the module.
	"""
	p = None
	fcn = []
	if '/' in name:
		p, name = os.path.split(name)
	if '.' in name:
		a = name.split('.')
		name = a[0]
		fcn = a[1:]
	return (p, name, fcn)


def load(name, path):
	"""Load a module from the specified list of paths.
	It returns the module, but does not import it.
	If path is None, only look in sys.path and builtins.
	If path is an array containing None, replace the None with sys.path.
	"""
	if path is None:
		pth = None
	else:
		pth = []
		for d in path:
			if d is None:
				pth.extend(sys.path)
			else:
				pth.append( d )
	fd = None
	imp.acquire_lock()
	try:
		fd, pn, desc = imp.find_module(name, pth)
	except ImportError:
		try:
			fd, pn, desc = imp.find_module(name, None)
		except:
			die.warn('#ImportError: cannot find "%s" from path=%s' % (name, pth))
			imp.release_lock()
			raise

	# If the same module has already been imported, use the existing version.
	if(name in sys.modules and
		hasattr(sys.modules[name], '__file__') and
		os.path.dirname(sys.modules[name].__file__) == os.path.dirname(pn)
			):
		fd.close()
		tmp = sys.modules[name]
		imp.release_lock()
		return tmp

	# print 'name', name, fd, pn, desc
	try:
		pymod = imp.load_module(name, fd, pn, desc)
	finally:
		if fd:
			fd.close()
		imp.release_lock()
		die.warn("#ImportError: cannot import %s %s" % (pn, desc))
	return pymod


load_mod = load
load_inc_path = load
load_mod_inc_path = load_inc_path

_ModuleType = type(sys)

def load_named(name, use_sys_path=True):
	"""Load a module.
	If the module name is in the form a/b,
	it looks in directory "a" first.
	If use_sys_path is true, it searches the entire Python path
	
	It returns the module, but does not import it.
	This version handles importing packages and functions nicely,
	but with less control over the search path.
	
	Usage:
		- load_named_module('/dir/my_module'), or
		- load_named_module('foo/my_module'), or
		- load_named_module('foo/my_module.submodule.function'), or
		- various combinations.
	"""
	p, lname, attrlist = split_name(name)
	# print '#', name, '->', lname
	if use_sys_path:
		path = list(sys.path)
	else:
		path = []
	if p is not None:
		path.insert(0, p)
	try:
		tmp0 = load(lname, path)
	except ImportError, x:
		raise ImportError, "%s in directory '%s'%s" % (str(x), p, ['', ' or sys.path'][use_sys_path])


	tmp = tmp0
	pname = [lname]
	for a in attrlist:
		try:
			tmp = getattr(tmp, a)
		except AttributeError:
			if isinstance(tmp, _ModuleType) and hasattr(tmp, '__path__'):
				try:
					tmp = load(a, tmp.__path__)
				except ImportError, x:
					raise ImportError, "Cannot import %s from package %s at %s (%s)" % (a, '.'.join(pname), tmp.__path__, x)
				pname.append(a)
				continue
			filename = getattr(tmp0, '__file__', None)
			if filename is None:
				filename = getattr(tmp0, '__name__', '???')
			die.info("load_named lookup fails: %s amidst %s" % (a, dir(tmp)))
			try:
				xat = " from %s" % tmp0.__path__
			except AttributeError:
				xat = ""
			raise ImportError, "Cannot look up %s from %s%s: attempting %s" % (a, '.'.join(pname), xat, '.'.join(attrlist))
		else:
			pname.append(a)
	return tmp


load_named_module = load_named
load_named_fcn = load_named
load_fcn = load_named

def _test():
	assert abs(load_named('math.pi') - 3.14159) < 0.001
	assert load_named('load_mod.load_named.__doc__') == load_named.__doc__
	f = os.path.splitext(die.__file__)[0]
	assert load_named('%s' % f).__doc__ == die.__doc__

if __name__ == '__main__':
	_test()










speechresearch/gmisclib/findpath.pm


#!/usr/local/bin/perl -w --

package findpath;

sub find($)
{
	my $f = shift;
	die if(!defined($f) or $f eq '');
	my $d;
	foreach $d (split(':', $ENV{'PATH'})) {
		my $p = "$d/$f";
		if( -x $p ) {
			return $p;
		}
	}
	return undef();
}

1;










speechresearch/gmisclib/dyn_prog.py


"""Viterbi search"""

import numpy




def path(nodecost, linkcost):
	# nodecost[t,j]  at time t, pitch=j
	# linkcosts[j1, j2]   cost to go from (t,j1) to (t+1,j2)
	#    where j=pitch

	T = nodecost.shape[0]
	N = nodecost.shape[1]



	cost = numpy.zeros((N,))

	bestpathto = []
	for j in range(N):
		bestpathto.append([j])
		cost[j] = nodecost[0,j]

	for t in range(1,T):
		nbp = []
		ncost = numpy.zeros((N,))
		for j in range(N):
			cc = cost + linkcost[:,j]
			assert len(cc.shape)==1
			o = numpy.argmin(cc)
			ncost[j] = cc[o] + nodecost[t,j]
			nbp.append(bestpathto[o] + [j])
		bestpathto = nbp
		cost = ncost

	assert len(cost.shape)==1
	jj = numpy.argmin(cost)

	return (cost[jj], bestpathto[jj])



def test1():
	T = 10
	N = 7
	noc = numpy.zeros((T,N)) + 5
	noc[:,3] = 1
	linkc = numpy.zeros((N,N)) + 2

	c, p = path(noc, linkc)
	assert abs(c - (10*1 + 9*2)) < 0.0001
	assert p == [3]*T

def test2():
	T = 10
	N = 7
	noc = numpy.zeros((T,N)) + 5
	for i in range(T):
		noc[i,i%N] = 1
	linkc = numpy.zeros((N,N)) + 2

	c, p = path(noc, linkc)
	assert abs(c - (10*1 + 9*2)) < 0.0001
	assert p == [0,1,2,3,4,5,6,0,1,2]


def test3():
	T = 10
	N = 7
	noc = numpy.zeros((T,N)) + 1
	noc[0,0] = 0
	linkc = numpy.zeros((N,N)) + 2
	for i in range(N):
		linkc[i,(i+1)%N] = 1

	c, p = path(noc, linkc)
	assert abs(c - (0+9*1 + 9*1)) < 0.0001
	assert p == [0,1,2,3,4,5,6,0,1,2]

if __name__ == '__main__':
	test1()
	test2()
	test3()










speechresearch/gmisclib/g_lpc.py.OOS


"""Linear prediction of signals"""

import numpy
import lapack_dgesv




def lp1_fit(y, x, indices, noise=0.0):
	"""Predicts y[i] in terms of the set of x[i+q] for q in indices."""
	y = numpy.asarray(y, numpy.float)
	x = numpy.asarray(x, numpy.float)
	m = x.shape[0]
	assert x.shape == (m,)
	assert y.shape == (m,)
	idx = indices[:]
	idx.sort()
	nix = len(idx)
	imin = idx[0]
	imax = idx[-1]
	noise2 = noise*noise
	n = len(indices)
	phi = numpy.zeros((n,n), numpy.double)
	phistar = numpy.zeros((n,1), numpy.double)
	s = max(-imin, 0)
	e = min(m - imax - 1, m-1)
	mm = e - s + 1
	fmm = float(mm)
	for i in range(nix):
		ii = idx[i]
		for j in range(nix):
			jj = idx[j]
			phi[i,j] = numpy.dot(x[s+ii:s+ii+mm], x[s+jj:s+jj+mm])/fmm
		phi[i,i] += noise2
		phistar[i,0] += numpy.dot(y[s:s+mm], x[s+ii:s+ii+mm])/fmm
	# print "phistar=", phistar
	# print "phi=", phi
	coef = lapack_dgesv.dgesv(phi, phistar)
	return (coef[:,0], idx)



def add_sloppy(a, b, offset):
	"""Accumulate b onto a.
	Allow b to be smaller (fill with zeros), or larger (drop)."""
	n = a.shape[0]
	m = b.shape[0]
	if offset < 0:
		b0 = -offset
		a0 = 0
	else:
		b0 = 0
		a0 = offset
	ae = n
	be = m
	if ae-a0 > be-b0:
		ae = a0 + (be-b0)
	if be-b0 > ae-a0:
		be = b0 + (ae-a0)
	# print "a=", a0, ae, "b=", b0, be
	# print "a.shape=", a.shape, "b.shape=", b.shape
	numpy.add(a[a0:ae], b[b0:be], a[a0:ae])



def lp1_run(x, coef, indices):
	idx = indices[:]
	idx.sort()
	x = numpy.asarray(x, numpy.double)
	n = x.shape[0]
	o = numpy.zeros((n,), numpy.double)
	for j in range(len(idx)):
		add_sloppy(o, x*coef[j], -idx[j])
	return o



if __name__ == '__main__':
	di = [0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0]
	d = [0, 0.5, 1, 0.5, 0.5, 1, 0.5, 0.5, 1, 0.5, 0.5, 1, 0.5,
		0, 0.5, 1, 0.5, 0, 0, 0.5, 1, 0.5, 0, 0]
	
	coef, idx = lp1_fit(d, di, [-1, 0, 1], 0.0001)
	tmp = lp1_run(di, coef, idx)
	assert numpy.absolute(numpy.ravel(tmp-d)) < 0.0001

	coef, idx = lp1_fit(di[1:], di[:-1], [-1, 0, 1], 0.0001)
	tmp = lp1_run(di[:-1], coef, idx)
	assert numpy.absolute(numpy.ravel(tmp-di[1:])) < 0.0001










speechresearch/gmisclib/mcmc_restart.py


import cPickle

import die
import mcmc

import mcmc_indexclass as IC
import mcmc_newlogger as LGI


HUGE = 1e38

def setup(pd_factory, arglist, uid='UID', psn_factory=mcmc.position_repeatable, adjust_prms=None):
	"""This and prepares to restart a mcmc.py optimization
	from a log file.
	@param arglist: the list of arguments to the optimization routine (i.e. the linux command line).
	@param adjust_prms: a function to make arbitrary changes to the parameters before you restart.
	@type adjust_prms: None or C{function(}L{mcmc_indexclass.index_base<IC.index_base>}, L{mcmc.problem_definition}, L{mcmc_indexclass.index<IC.index>}C{) ->} L{mcmc_indexclass.index_base<IC.index_base>}.
		The parameters go into the first argument.  The definition of the new problem is the second argument.
		The third argument is a random indexer for the new problem.
		(This is provided mostly so you can conveniently find out what parameters are expected.)
	@type arglist: list(str)
	@note: This assumes that an optimization does not require any fixed parameters.
	@note: Don't mix -restart and -Restart.
	@note: The -Restart flag will be treated as -restart if you attempt to adjust parameters.
	"""
	argliste = list(arglist)
	ll_ll = []
	hdrs = {}
	while arglist and arglist[0] in ['-restart', '-Restart']:
		assert len(arglist)>=2
		# Note: this will give you the wrong answer if you mix -Restart and -restart.
		trust_logp = adjust_prms is None and arglist[0]=='-Restart'
		hdr, lll = LGI.read_tail_uid(arglist[1], uid, Nsamp=-1)
		ll_ll.extend(lll)
		hdrs.update(hdr)
		arglist = arglist[2:]
	if 'Argv' in hdrs:
		argliste = cPickle.loads(hdrs['Argv']) + arglist

	ll_ll.reverse()

	pd = pd_factory(list(argliste), hdrs)
	guess = IC.guess(pd.PriorProbDist)
		# This is deferred initialization for problem_def:
	tries = 0
	while True:
		try:
			pd.logp_guts(guess)
		except mcmc.NotGoodPosition, ex:
			die.warn("Initial position is not good: %s" % str(ex))
			tries += 1
		else:
			break
		if tries > 20:
			die.die("Cannot find a good starting parameter in %d tries." % tries)
	die.info("Adjustable parameters: %s" % ' '.join(guess.columns()))
	n = 4 + guess.n()
	pd.set_idxr( IC.guess_to_indexer(guess) )

	def no_adjustment(x, j1, j2):
		return x
	
	if adjust_prms is None:
		adjust_prms = no_adjustment

	def lop_gen(lll, guess):
		"""Yield some initial values to seed the iteration."""
		for ll in lll:
			ic = IC.reindex(adjust_prms(ll.idxr(), pd, pd.idxr), pd.idxr)
			# ...at this point, we have lost the fixed parameters.
			if trust_logp:
				pos = psn_factory(ic.get_prms(), pd, logp=ll.logp())
			else:
				pos = psn_factory(ic.get_prms(), pd)
			yield pos
		while True:
			yield psn_factory(guess.get_prms(), pd)

	# Delete the oldest and the worst.
	while len(ll_ll) > n:
		del ll_ll[-1]
		if trust_logp:
			smi = -1
			smlp = HUGE
			for (i, ll) in enumerate(ll_ll):
				if ll.logp() < smlp:
					smlp = ll.logp()
					smi = i
			if smi >= 0:
				del ll_ll[smi]
	return (argliste, pd, lop_gen(ll_ll, guess), len(ll_ll))











speechresearch/gmisclib/do_pgplot.py.OOS


import pgplot.cpgplot
pl = pgplot.cpgplot


__version__ = "$Revision: 1.1 $"


class plot:
	def __init__(self, dev=None):
		if dev is None:
			dev = 'localhost:0/xw'
		pl.cpgopen(dev)
		self.fresh = 1
		self.ask(0)

	def __del__(self):
		pl.cpgclos()

	def next(self):
		if self.newsize:
			pl.cpgpap(self.width, self.aspect)
			self.newsize = 0
		pl.cpgpage()

	def ask(self, onoff=1):
		pl.cpgask(onoff)

	def size(self, width, aspect):
		if not self.fresh:
			self.width = width
			self.aspect = aspect
			self.newsize = 1
		else:
			pl.cpgpap(width, aspect)
			self.newsize = 0

	def panels(self, w, h):
		pl.cpgsubp(w, h)

	def flush(self):
		pl.cpgupdt()

	def start(self):
		pl.cpgvstd()	# standard viewport










speechresearch/gmisclib/g_selector.py


import re
import die

"""This selects dictionaries (i.e. sets of attribute=value pairs),
to see if they meet specified criteria.
"""


class selector:
	def accept(self, item):
		return self.x.accept(item)

	def __init__(self):
		self.x = true()

	def and_another(self, txt):
		if isinstance(self.x, true):
			self.x = one_selector(txt)	# Leaf node
		elif isinstance(self.x, false):
			pass
		else:
			self.x = selector_op(self.x, _and, one_selector(txt) )

	select = and_another

	def or_another(self, txt):
		if isinstance(self.x, false):
			self.x = one_selector(txt)	# Leaf node
		elif isinstance(self.x, true):
			pass
		else:
			self.x = selector_op(self.x, _or, one_selector(txt) )
	
	def And(self, s):
		self.x = selector_op(self.x, _and, s)
	
	def Or(self, s):
		self.x = selector_op(self.x, _or, s)

	def Not(self):
		self.x = selector_not(self.x)
	
	def leaf(self, txt):
		self.x = one_selector(txt)

	def filterlist(self, x):
		o = []
		for datum in x:
			if self.accept(datum):
				o.append( datum )
		return o


class true(selector):
	def __init__(self):
		pass
	def accept(self, item):
		return True

class false(selector):
	def __init__(self):
		pass
	def accept(self, item):
		return False


def _and(x, l, r):
	if l.accept(x):
		return r.accept(x)
	return False


def _or(x, l, r):
	if l.accept(x):
		return True
	return r.accept(x)


class selector_op(selector):
	def __init__(self, l, op, r):
		self.l = l
		self.r = r
		self.op = op

	def accept(self, x):
		return (self.op)(x, self.l, self.r)


def selector_not(selector):
	def __init__(self, l):
		self.l = l

	def accept(self, x):
		return not self.l(x)



class one_selector(selector):
	_eq = re.compile('^(.*)[.]eq[.](.*)$')
	_eqn = re.compile('^(.*)==(.*)$')
	_ne = re.compile('^(.*)[.]ne[.](.*)$')
	_nen = re.compile('^(.*)!=(.*)$')
	_ew = re.compile('^(.*)[.]endswith[.](.*)$')
	_sw = re.compile('^(.*)[.]startswith[.](.*)$')
	_ex = re.compile('^(.*)[.]exists[.]?$')
	def __init__(self, txt):
		if self._eq.match(txt):
			m = self._eq.match(txt)
			self.op = lambda t, k=m.group(1), v=m.group(2): t[k]==v
		elif self._ne.match(txt):
			m = self._ne.match(txt)
			self.op = lambda t, k=m.group(1), v=m.group(2): t[k]!=v
		elif self._eqn.match(txt):
			m = self._eqn.match(txt)
			self.op = lambda t, k=m.group(1), v=float(m.group(2)): float(t[k])==float(v)
		elif self._nen.match(txt):
			m = self._nen.match(txt)
			self.op = lambda t, k=m.group(1), v=float(m.group(2)): float(t[k])!=float(v)
		elif self._ew.match(txt):
			m = self._ew.match(txt)
			self.op = lambda t, k=m.group(1), v=m.group(2): t[k].endswith(v)
		elif self._sw.match(txt):
			m = self._sw.match(txt)
			self.op = lambda t, k=m.group(1), v=m.group(2): t[k].startswith(v)
		elif self._ex.match(txt):
			m = self._ex.match(txt)
			self.op = lambda t, k=m.group(1): t.has_key(k)
		else:
			die.die("Unrecognized operator: %s" % txt)

	def accept(self, item):
		return (self.op)(item)



def test():
	s = selector()
	s.select('a.eq.3')
	assert s.accept({'a': '3'})
	assert not s.accept({'a': '4'})
	s = selector()
	s.select('a.eq.3')
	s.select('b.ne.5')
	assert s.accept({'a': '3', 'b': '4'})
	assert s.accept({'a': '3', 'b': 'k'})
	assert not s.accept({'a': '3', 'b': '5'})
	assert not s.accept({'a': '2', 'b': '6'})
	assert not s.accept({'a': '2', 'b': '5'})
	s.or_another('a.eq.2')
	assert s.accept({'a': '2', 'b': '5'})
	s = selector()
	s.select('a.endswith.2')
	assert s.accept({'a': '2342'})



if __name__ == '__main__':
	test()










speechresearch/gmisclib/imop.pm


#!/usr/local/bin/perl -w --

package imop;

use FileHandle;
use IPC::Open2;

my $running = 0;
my $pid = '';
my $debug = 0;

sub flags(@)
{
	$pid = open2(\*Reader, \*Writer, "imop", "-stdin", @_, "--");
	Writer->autoflush();
	$running = 1;
}


sub send_stuff(@)		# Internal use only.
{
	flags() if(!$running);
	my $c;
	while(defined($c=shift(@_)))	{
		print Writer "$c\n";
		if($debug)	{
			print STDERR "INFO: imop.pm::get: writing {$c}\n";
		}
	}
}



sub get(@)
{
	send_stuff(@_);
	my $rv = <Reader>;
	if(!defined($rv))	{
		warn "WARN: imop::get: EOF from imop";
		print STDERR "WARN: EOF on {" . join(' ', @_) . "}\n";
	}
	chomp($rv) if(defined($rv));
	print STDERR "INFO: imop.pm::get: read {$rv}\n" if($debug);
	return $rv;
}


my $counter = 1;


sub sync()
{
	my $tmp = get($counter, "=");
	die if($tmp != $counter);
}




sub exec(@)
{
	if($debug)	{		# Make sure we're synchronized with imop.
		send_stuff(@_, $counter, '=');
		my $x = <Reader>;
		if(!defined($x))	{
			print STDERR "WARN: error on {" . join(' ', @_) . "}\n";
			die "ERR: imop::exec: EOF on synchronization $counter";
			}
		elsif($x != $counter)	{
			chomp($x);
			print STDERR "WARN: error on {" . join(' ', @_) . "}\n";
			die "ERR: imop::exec: Synchronization error: {$x}, vs. $counter\n";
		}
 	$counter++;
	}
	else	{
		send_stuff(@_);
	}
}


sub close()
{
	my $x = get($counter, '=');
	my $ok3 = 1;
	if($x != $counter)	{
		chomp($x);
		print STDERR "ERR: imop::close: Error or unexpected result: {$x}, vs. $counter\n";
		$ok3 = 0;
	}

	print STDERR "INFO: imop.pm: waiting for close on $pid\n" if($debug);
	my $ok = close(Writer);
	print STDERR "INFO: imop.pm: waiting for $pid\n" if($debug);
	waitpid($pid, 0);
	print STDERR "INFO: imop.pm: got $pid\n" if($debug);
	my $stat = $?;
	$running = 0;
	my $ok2 = close(Reader);
	print STDERR "INFO: imop.pm: closed reader for $pid\n" if($debug);
	return $ok2 && $stat==0 && $ok && $ok3;
}



sub debug()
{
	$debug = 1;
}



END	{
	if($running)	{
		imop::close();
		}
	}

1;










speechresearch/gmisclib/kl_dist.py



"""Suppose there is a random variable with true distribution p.
Then (as we will see) we could represent that random variable with a code that has average length H(p).
However, due to incomplete information we do not know p;
instead we assume that the distribution of the random variable is q.
Then (as we will see) the code would need more bits to represent the random variable.
The difference in the number of bits is denoted as D(p|q).
The quantity D(p|q) comes up often enough that it has a name: it is known as the relative entropy::

	The relative entropy or Kullback-Leibler distance between two
	probability mass functions p(x) and q(x) is defined as
	D(p||q) = Sum{x in X} p(x) log(p(x)/q(x))

Note that this is not symmetric, and the q (the second argument) appears only in the denominator.
"""

import Num
import mcmc
import mcmc_helper
import gpkavg
import gpkmisc
import math
import random

def P(x):
	assert Num.alltrue(x >= 0)
	sx = Num.sum(x, axis=0)
	return x/sx


def multinomial_logp(x, cF):
	c, F = cF
	assert x.shape == c.shape
	if Num.sometrue(x <= 0):
		return None
	sx = Num.sum(x, axis=0)
	xe = x / sx
	log_combinations = gpkmisc.log_factorial(Num.sum(c, axis=0))
	for cc in c:
		log_combinations -= gpkmisc.log_factorial(cc)
	normc = x.shape[0] * math.log(sx)**2
	return (Num.sum(Num.log(xe)*c, axis=0) + log_combinations - normc) * F


def multinomial_fixer(x, c):
	EPS = 1e-8
	while Num.sometrue( x <= 0.0):
		for i in Num.nonzero( x <= 0.0):
			x[i] = -x[i] + EPS
	return x


def kl_nonzero_probs(p, q):
	"""Kullback-Lieber distance between two normalized,
	nonzero probability distributions."""
	# print 'kl_nonzero_probs:', p, q
	rv = Num.sum( kl_nonzero_prob_m(p, q), axis=0 )
	# print '     result=', rv
	return rv


def kl_nonzero_prob_m(p, q):
	rv = p*Num.log(p/q) / math.log(2.0)
	return rv


def kldist_vec(p, q, N=None, Fp=1.0, Fq=1.0, Clip=0.01):
	"""Relative entropy or Kullback-Liebler distance between
	two frequency distributions p and q.
	Here, we assume that both p and q are counts
	derived from multinomial distributed data;
	they are not normalized to one.
	"""

	p = Num.asarray(p, Num.Int)
	q = Num.asarray(q, Num.Int)
	assert p.shape == q.shape
	if N is None:
		N = p.shape[0]**2 * 30
	assert Num.sum(p) > 0
	assert Num.sum(q) > 0
	qstart = ((0.5+q)/Num.sum(0.5+q, axis=0))
	pstart = ((0.5+p)/Num.sum(0.5+p, axis=0))
	pV = 0.1*Num.identity(p.shape[0])/float(p.shape[0])**1.5
	qV = 0.1*Num.identity(q.shape[0])/float(q.shape[0])**1.5
	xq = mcmc.bootstepper(multinomial_logp, qstart, qV,
				c=(q,Fq), fixer=multinomial_fixer)
	xp = mcmc.bootstepper(multinomial_logp, pstart, pV,
				c=(p,Fp), fixer=multinomial_fixer)
	mcmchp = mcmc_helper.stepper(xp)
	mcmchq = mcmc_helper.stepper(xq)
	mcmchp.run_to_bottom()
	mcmchp.run_to_ergodic(5.0)
	mcmchq.run_to_bottom()
	mcmchq.run_to_ergodic(5.0)
	o = []
	for i in range(N):
		mcmchp.run_to_ergodic(1.0)
		mcmchq.run_to_ergodic(1.0)
		o.append( kl_nonzero_probs(P(xp.prms()), P(xq.prms())) )
	avg, sigma = gpkavg.avg(o, None, Clip)
	return (avg, sigma)


def tr_from_obs(x):
	"""Given a matrix of P(i and j) as x[i,j],
	we compute P(j given i) and return it as y[i,j].
	The result is a transition probability matrix
	where the first index is the input state, and the second
	index marks the result state.
	"""
	# print 'tr_from_obs:', x
	assert x.shape[0] == x.shape[1]
	y = Num.zeros(x.shape, Num.Float)
	for i in range( x.shape[0] ):
		sxi = Num.sum( x[i], axis=0 )
		assert sxi > 0
		y[i] = x[i] / sxi
	# print '\ttr_from_obs:', y
	return y


def estimate_tr_probs(counts, N, F=1.0):
	n = counts.shape[0]
	assert counts.shape == (n,n)
	q = Num.ravel(counts)
	assert Num.alltrue(Num.equal(Num.reshape(q, (n,n)), counts))
	assert Num.sum(q) > 0
	qstart = ((0.5+q)/Num.sum(0.5+q, axis=0))
	qV = 0.1*Num.identity(q.shape[0])/float(q.shape[0])**1.5
	xq = mcmc.bootstepper(multinomial_logp, qstart, qV,
				c=(q,F), fixer=multinomial_fixer)
	mcmch = mcmc_helper.stepper(xq)
	mcmch.run_to_bottom()
	mcmch.run_to_ergodic(5.0)
	o = []
	for i in range(N):
		mcmch.run_to_ergodic(1.0)
		# print 'xq.prms=', xq.prms()
		est_p_obs = Num.reshape(xq.prms(), (n,n)) / Num.sum( xq.prms(), axis=0 )
		tmptr = tr_from_obs( est_p_obs )
		# print '# tmptr=', tmptr
		o.append( tmptr )
	return o


class NoConvergenceError(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)

class NotMarkovError(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)

def solve_for_pi(p):
	"""Given a transition probability matrix p,
	where the first index is the initial state
	and the second index is the resultant state,
	compute the steady-state probability distribution,
	assuming a Markov process.
	"""
	MAXITERS = 50
	# print 'Solve for pi:', p
	n = p.shape[0]
	assert p.shape == (n,n)
	pi = Num.ones((n,), Num.Float)/float(n)
	nxtnorm = None
	iter = 0
	npi = None
	while iter < MAXITERS:
		nxt = Num.matrixmultiply(pi, p)
		# print "pi*p=", nxt
		nxtnorm = Num.sum(nxt, axis=0)
		# print "nxtnorm=", nxtnorm
		npi = nxt / nxtnorm
		if Num.square(pi-npi).sum() < 1e-8:
			break
		pi = npi
		iter += 1
	if iter == MAXITERS:
		raise NoConvergenceError, (nxtnorm, Num.square(pi-npi).sum())
	if abs(nxtnorm-1) > 1e-3:
		raise NotMarkovError, nxtnorm
	return npi


def kl_nonzero_tr_probs(pp, qq):
	"""KL distance, given a matrix of nonzero transition probabilities.
	Each matrix indexes states as pp[from,to], and contains
	P(to given from) as a conditional probability,
	where for any from, the Sum over to( pp[from,to]) = 1.
	"""
	EPS = 1e-6
	pi = solve_for_pi(pp)
	# print "pi=", pi
	o = 0.0
	for (i, pi_i) in enumerate(pi):
		if pi_i > EPS:
			# These following two normalizations are formally
			# unnecessary.
			# print 'Nspp,qq=', Num.sum(pp[i,:]), Num.sum(qq[i,:])
			assert abs( Num.sum(pp[i,:]) - 1) < 1e-4
			assert abs( Num.sum(qq[i,:]) - 1) < 1e-4
			d = kl_nonzero_probs(pp[i,:], qq[i,:])
			# print 'i,d,pi=', i, d, pi_i
			o += d * pi_i
	return o


def kl_nonzero_tr_prob_m(pp, qq):
	assert len(pp.shape) == 2
	assert pp.shape == qq.shape
	EPS = 1e-6
	pi = solve_for_pi(pp)
	o = Num.zeros(pp.shape, Num.Float)
	for (i, pi_i) in enumerate(pi):
		if pi_i > EPS:
			pnext = pp[i,:]/Num.sum(pp[i,:])
			qnext = qq[i,:]/Num.sum(qq[i,:])
			d = kl_nonzero_prob_m(pnext, qnext) * pi_i
			Num.add(o[i], d, o[i])
	return o


def cross(a, b):
	o = []
	for aa in a:
		for ab in b:
			o.append( (aa,ab) )
	return o


def kldist_Markov(p, q, N=None):
	"""Kullback-Liebler distance between two matricies
	of bigram counts.
	"""

	p = Num.asarray(p, Num.Int)
	q = Num.asarray(q, Num.Int)
	assert p.shape == q.shape
	if N is None:
		N = p.shape[0]**2 * 30
	rN = int(round(math.sqrt(2*N)))
	pP = estimate_tr_probs(p, rN)
	# print 'pP=', pP
	qP = estimate_tr_probs(q, rN)
	# print 'qP=', qP
	o = []
	for (pp,qq) in random.sample(cross(pP,qP), N):
		# print "pp=", pp
		# print "qq=", qq
		o.append(kl_nonzero_tr_probs(pp, qq))
	avg, sigma = gpkavg.avg(o, None, 0.0001)
	return (avg, sigma)


def kldist_Markov_m(p, q, N=None):
	"""Kullback-Liebler distance between two matrices
	of bigram counts.
	"""

	p = Num.asarray(p, Num.Int)
	q = Num.asarray(q, Num.Int)
	assert p.shape == q.shape
	if N is None:
		N = p.shape[0]**2 * 30
	rN = int(round(math.sqrt(2*N)))
	pP = estimate_tr_probs(p, rN)
	# print 'pP=', pP
	qP = estimate_tr_probs(q, rN)
	# print 'qP=', qP
	n = p.shape[0]
	assert q.shape[0] == n
	o = Num.zeros((n,n), Num.Float)
	oo = []
	for (pp,qq) in random.sample(cross(pP,qP), N):
		# print 'pp,qq=', pp, qq
		tmp = kl_nonzero_tr_prob_m(pp, qq)
		# print 'tmp=', tmp
		o += tmp
		oo.append(kl_nonzero_tr_probs(pp, qq))
	avg, sigma = gpkavg.avg(oo, None, 0.0001)
	return (o/(n*n), avg, sigma)


def kldist_Markov_mm(*p):
	"""List of Kullback-Liebler distances between all combinations
	of pairs of matrices of bigram counts.
	It returns a list of matrices of all the distances.
	Each item on the list is a sample of the distance histogram.
	"""

	# ??? Darned if I know what "N" is.
	rN = int(round(math.sqrt(2*N)))
	pP = []
	n = None
	for pp in p:
		ppa = Num.asarray(p, Num.Int)
		if n is None:
			n = p.shape[0]
		assert p.shape[0] == n
		pP.append( estimate_tr_probs(ppa, rN) )

	samples = random.sample(cross(range(rN), range(rN)), N)
	o = []
	for (x,y) in samples:
		tmp = Num.zeros((len(p), len(p)), Num.Float)
		for (i, ppl) in enumerate(pP):
			for (j, qql) in enumerate(pP):
				tmp[i,j] = kl_nonzero_probs(ppl[x], qql[y])
		o.append( tmp )
	return o



if __name__ == '__main__':
	# print kldist_vec([100,100], [1,100])
	print kldist_Markov(
		[[0,0,10],[0,0,10],[0,0,10]],
		[[20,0,0],[0,20,0],[0,0,20]]
		)










speechresearch/gmisclib/rfc822.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package rfc822;

my $open = 0;

sub open
{
 my $f = shift;
 $open = 1;
 $nxt = getline();
 return $open;
}


sub close
{
 $open = 0;
}


sub getline
{
 my $x = <STDIN>;
 if($x =~ m'^\s*$')	{
	return '';
	}
 print STDERR "GETLINE: {$x}\n";
 return $x;
}


$nxt = undef();

sub getbody
{
 my $x = <STDIN>;
 return $x;
}

sub get
{
 if(defined($nxt))	{
	my $rv = $nxt;
	while( ($nxt = getline()) =~ m'^\s+' )	{
		$nxt =~ s{^\s+}{};
		chomp($rv);
		$rv = "$rv $nxt";
		}
	chomp($rv);
	print STDERR "GET: {$rv}\n";
	my ($k, $v) =  split('\s*[:=]\s*', $rv, 2);
	if(defined($k) && defined($v))	{
		return ($k, $v);
		}
	return ();
	}
 return undef();
}

1;










speechresearch/gmisclib/arith.pm


package arith;


sub arith::getprm($)
{
 my $p = shift;
 if(!defined($::ARGV[$p]))	{
	die "ERR: parameter $p is not defined.\n";
	}
 if($paramlist)	{
	push(@$paramlist, $p);
	}
 return $argv->[$p];
}


sub arith::negexp($)
{
 my $p = shift;
 return exp(-1 * $p);
}



sub arith::sqrt($)
{
 my $x = shift;
 return sqrt($x);
}


sub arith::pow($$)
{
 my $x = shift;
 my $y = shift;
 return ($x)**($y);
}



sub arith($;$$$)
{
 my $s = shift;
 local $argv = shift;
 local $paramlist = shift;
 my $trace = shift;

 if($trace)	{ print STDERR "arith($s)\n"; }

 if(!defined($s) || $s eq "")	{
	warn "WARN: undefined/empty value in arith, line $.\n";
	return undef();
	}

 if($s =~ m'\b(NaN|xxx)\b')	{
	warn "WARN: NaN/xxx in arith, line $.: {%s}\n";
	return undef();
	}

 $s =~ s'\bph\b'$::seed'gi;
 $s =~ s"\bp([0-9]+)\b"getprm($1)"gi;
 $s = "package arith;" . $s . ";";

 # print STDERR "Arith($s)\n";

 my $rv = eval($s);
 if($@)	{
	die "ERR: expand_lensfile.sh: Arithmetic error line $. : {$s}\n";
	}
 $rv;
}


1;










speechresearch/gmisclib/mcmc_indexclass.py


"""This module provides several classes to manage the parameters of an algorithm,
particularly so that you can run the mcmc.py optimizer on it.  Essentially, the main
problem that it solves is how to keep track of human-readable names assigned to
components of a vector of parameters.

You have an L{index_base} object C{i}, and out can get a parameter from it
like this:  C{i.p("velocity", "car", "x")}.   That would get out a number that
might correspond to the x-velocity of a car.   That's the human-readable side,
but you can also get a vector of all the parameters via C{i.get_prms()} and
get a mapping between names and indices into that vector via C{i.map}.

You can also have parameters that do not appear in the vector
of adjustable parameters.
These are known as "fixed" parameters; their intent is to let you
fix some of the parameters of an optimization, and let the optimizer
play with the remainder.

Use L{guess} first to establish the mapping, write it to a file
and guess reasonable starting values for an optimization.
Then, use L{index} to get parameter values corresponding to names.
"""

import re
import os

import numpy

import die
import dictops
import g_encode

Debug = False



class PriorProbDist(object):
	"""This is a map from a regular expression to a callable object.   It's used to find
	which element of the PriorProbDist applies to a particular parameter.
	"""

	def __init__(self, guesses):
		"""@type guesses: list( (str, L{mcmc_idxr.probdist_c}, C{R}) )   where C{R} is an optional float.
		@param guesses: a list of associations between a pattern and a probability distribution.
			If C{R} exists, it is a float used for probing for function roughness.
		"""
		try:
			for guess in guesses:
				if not (2 <= len(guess) <= 3):
					raise ValueError, "Wrong length=%d" % len(guess)
				pat, sampler = guess[:2]
				assert isinstance(pat, str)
		except ValueError, x:
			raise ValueError(*(('Guesses needs to be a 2-tuple', str(x), 'guesses:',)+tuple(guesses)))
		self.guesses = []
		for guess in guesses:
			pat, sampler = guess[:2]
			if len(guess) == 3:
				probedist = guess[2]
			else:
				probedist = None
			self.guesses.append( (re.compile('^%s$' % pat), sampler, probedist) )


	def __getitem__(self, fkey):
		"""Look up a string against the stored list of patterns.  Return the coresponding callable.

		@param fkey: this takes the key formatted as a string, not as a tuple.
		@type fkey: str
		@rtype whatever is the middle component of a C{guesses} tuple.  This is normally an instance of L{mcmc_idxr.probdist_c}.
		"""
		for (pat, fcn, probedist) in self.guesses:
			if pat.match(fkey):
				return fcn
		raise KeyError, "No match found for '%s'" % fkey


	def getprobe(self, fkey):
		"""
		@param fkey: this takes the key formatted as a string, not as a tuple.
		@type fkey: str
		@rtype: whatever you get from the final component of a C{guesses} tuple.
			This is normally a float.
		"""
		for (pat, fcn, probedist) in self.guesses:
			if pat.match(fkey):
				return probedist
		raise KeyError, "No match found for '%s'" % fkey


class IndexKeyError(KeyError):
	def __init__(self, *a):
		KeyError.__init__(self, *a)


class index_base(object):
	_e = g_encode.encoder(notallowed=' %,')

	def __init__(self, keymap, name=None):
		assert isinstance(keymap, dict), "Keymap must be a dict, not %s: %s" % (type(keymap), keymap)
		self.map = keymap
		self._p = {}
		self.name = name
		self.modified = 0

	def clear(self):
		self._p = {}
		self.modified = 0

	def p(self, *key):
		raise RuntimeError, 'Virtual Function'

	def p_lower(self, ll, *key):
		raise RuntimeError, 'Virtual Function'

	def p_range(self, lb, ub, *key):
		raise RuntimeError, 'Virtual Function'


	def pN(self, num, *key):
		return [self.p( *(key+(str(i),)) )
				for i in range(num)
				]


	def pNr(self, num, low, high, *key):
		return [self.p_range(low, high, *(key+(str(i),)) )
				for i in range(num)
				]

	def pNl(self, num, low, high, *key):
		return [self.p_lower(low, high, *(key+(str(i),)) )
				for i in range(num)
				]


	def get_prms(self):
		"""@return: a vector of the adjustable parameters
		@rtype: L{numpy.ndarray}
		"""
		raise RuntimeError, 'Virtual Function'


	def columns(self):
		cols = [None] * len(self.map)
		for (k, i) in self.map.items():
			cols[i] = self._fmt(k)
		return cols


	def n(self):
		"""@return: the number of adjustable parameters.
		@rtype: int
		@note: to include the number of fixed parameters, you can take C{len(self._p)}.
		"""
		return len(self.map)


	@classmethod
	def _unfmt(cls, s):
		"""This converts the in-file format of a parameter name (a comma separated string)
		into the in-memory format (a tuple).
		@param s: parameter name made of parameter-separated components
		@type s: str
		@return tuple-formated parameter name
		@rtype tuple(str)
		"""
		return tuple( [ cls._e.back(q) for q in s.split(',')] )


	@classmethod
	def _fmt(cls, key):
		for kq in key:
			assert isinstance(kq, str), "Key is not entirely composed of strings: %s" % repr(key)
		return ','.join( [ cls._e.fwd(kq) for kq in key]  )


	def i_k_val(self):
		rv = []
		for (k, v) in self.map.items():
			rv.append( (v, k, self.p(*k)) )
		rv.sort()
		return rv


	def comment(self, c):
		pass
	
	
	def hash(self):
		return hash(tuple(sorted(self.map.items())))
	
	def __call__(self):
		raise RuntimeError, "Virtual method - returns a float"

	def logdens(self, x):
		raise RuntimeError, "Virtual method - returns a float"

	def set_all_fixed(self, kv):
		"""This sets a whole dictionary's worth of fixed parameters.
		@param kv: parameters to set
		@type kv: dict
		"""
		self._p.update(kv)
		self.modified += 1

	def set_fixed(self, v, *k):
		"""You can have "fixed" parameters that are not updated by the MCMC optimizer.
		This sets one of them.
		@param v: the value
		@param k: the key.
		"""
		self._p[k] = v
		self.modified += 1
		

	def get_fixed(self):
		"""Get only the fixed parameters.
		@rtype: a dictionary from parameter name to value.
		"""
		rv = {}
		for (k, v) in self._p.items():
			if k not in self.map:
				rv[k] = v
		return rv


	def get_all(self):
		return self._p.copy()


class MissingParameterError(KeyError):
	def __init__(self, *s):
		 KeyError.__init__(self, *s)


def _get_doc(fcn):
        try:
                doc = fcn.__doc__
                # doc = getattr(fcn, '__doc__')
        except AttributeError:
                doc = str(fcn)
        return doc


class sampler(object):
        def __init__(self):
                pass

        def __call__(self):
                raise RuntimeError, "Virtual method - returns a float"

        def logdens(self, x):
                raise RuntimeError, "Virtual method - returns a float"


class guess(index_base):
	def __init__(self, guesses, fp=None, name=''):
		"""Create an object that produces the initial guesses at parameter values.
		Feed it a list of patterns that match parameter names, each with a function to
		produce a random guess for that parameter.   When you request the value of
		a parameter via C{self.p} or similar, it will look up the parameter name,
		find the first regular expression that matches it, and call the associated
		function to generate a random value for that parameter.

		@type guesses: list(tuple(str, L{sampler}))
		@param guesses: a list of C{(pattern, sampler)} tuples, where
			C{pattern} is an (uncompiled) regular expression,
			The C{pattern} selects for which parameters C{sampler} will be used.
			It must match the entire parameter name; it will be surrounded by "^$" before
			use.
			C{sampler} is a function (or class) that produces samples from some
			probability distribution.  C{Sampler} is
			called without arguments, once for each parameter, for each guess that is needed.
		@param fp: an open file which can be used as a log, or None.
		@type fp: a writeable C{file} object.
		@param name: a named for the indexer.   It is just stored away, and may be accessed
			as the "name" attribute.
		@type name: anything.
		"""
		index_base.__init__(self, {}, name=name)
		self.guesses = PriorProbDist(guesses)
		self.fp = fp
		if fp is not None:
			fp.writelines('# ------------------------------------\n')
		self.active = True
		self.pmaker = {}
		self.header = {}
		self.user = None
		self._usage = dictops.dict_of_sets()
		if fp is not None and hasattr(fp, 'name'):
			self.header['mapfname'] = fp.name


	def comment(self, c):
		if self.fp is not None:
			self.fp.writelines(['#', str(c), '\n'])
			self.fp.flush()

	def clear(self):
		index_base.clear(self)
		self._usage = dictops.dict_of_sets()

	def get_prms(self):
		"""This L{freeze}s your set of parameters so no more will be added,
		and then returns the current guess for all the adjustable parameters.
		@return: a vector of the adjustable parameters
		@rtype: L{numpy.ndarray}
		"""
		self.freeze()
		a = numpy.zeros((self.n(),))
		for (k,i) in self.map.items():
			try:
				a.itemset(i, self._p[k])
			except KeyError:
				a.itemset(i, self.pmaker[k]() )
		self._p = {}
		return a


	def _wrerr(self, text, key):
		if self.fp is not None:
			fmtd = self._fmt(key)
			self.fp.writelines('ERR: %s %s\n' % (text, fmtd))
			self.fp.flush()


	_fnsp = re.compile('/([^/]*)(?=/)')


	def _write(self, key, extra_stackdrop=0):
		if self.fp is not None:
			import inspect
			import avio
			fmtd = self._fmt(key)
			stack = []
			for (fro, fname, lnum, funcname, context, icontext) in inspect.stack()[2+extra_stackdrop:]:
				del fro
				fname = self._fnsp.sub(lambda g: g.group(0)[:2], fname)
				stack.append( '%s(%s:%d)' % (funcname, fname, lnum) )
			tmp = {'key': fmtd, 'index': self.map.get(key, "__fixed__"),
				'stack': ','.join(stack),
				'name': self.name
				}
			self.fp.writelines(avio.concoct(tmp) + '\n')
			self.fp.flush()


	def _compute(self, key, fixer, extra_stackdrop):
		try:
			return self._p[key]
		except KeyError:
			pass
		try:
			tmp = fixer(self.pmaker[key]())
		except KeyError:
			if not self.active:
				raise MissingParameterError(key)

			fkey = self._fmt(key)
			tmpmaker = self.guesses[fkey]
			tmp = tmpmaker()
			if tmpmaker.logdens is not None:
				self.map[key] = len(self.pmaker)
			self.pmaker[key] = tmpmaker
			if self.user is not None:
				self._usage.add(key, self.user)
			self._write(key, extra_stackdrop)
		self._p[key] = tmp
		return tmp


	def __repr__(self):
		s = []
		for k in self.map.keys():
			s.append('%s=%s=%s' % (','.join(k), self.pmaker.doc,
						str(self._p[k])))
		s.sort()
		s.insert(0, "active" if self.active else "frozen")
		return '<guess: %s>' % '\n\t'.join(s)


	def set_user(self, user):
		self.user = user


	def usage(self):
		"""Tells you which users access each key.
		@returns: L{dictops.dict_of_sets} (approximately a dict)
			indexed by integer indices and mapping to a set of users.
			e.g. {('some', 'key'): set(['user1', 'user2']), ...}.
		@rtype: dict(tuple: set(str))
		"""
		return self._usage


	def p(self, *key):
		return self._compute(key, None, 0)

	pc = p

	def p_lower(self, ll, *key):
		"""A range, with a lower limit."""
		def fix_ll(x):
			if x < ll:
				return 2*ll - x
			return x
		fix_ll.__doc__ = "lower limit %g" % ll
		return self._compute(key, fix_ll, 0)

	pc_lower = p_lower


	def p_range(self, lb, ub, *key):
		assert ub > lb, "Bad range: %s<%s for %s" % (str(ub), str(lb), str(key))
		"""A range, folding at the ends."""
		def fix_range(v):
			if not ( lb <= v <= ub):
				r = ub - lb
				tmp = (v-lb) % (2*r)
				v = lb + (tmp if tmp<=r else 2*r-tmp)
			return v
		fix_range.__doc__ = "range from %g to %g" % (lb, ub)
		return self._compute(key, fix_range, 0)


	def p_periodic(self, ub, *key):
		"""A range with periodic boundary conditions 0 to ub."""
		assert ub > 0
		def fix_range(v):
			return v % ub
		fix_range.__doc__ = "periodic from 0 to %g" % ub
		return self._compute(key, fix_range, 0)


	def freeze(self):
		"""This call means that all parameter names have been seen.
		Any novel names in calls to C{self.p()} will then raise an error.
		"""
		self.active = False


	def set_prm(self, v, *key):
		"""This function is used to adjust parameters in non-trivial ways.
		"""
		self.modified += 1
		self._p[key] = v
		if Debug:
			die.info('set_prm on guess: %g %s' % (v, str(key)))






class index(index_base):

	reprkeys = re.compile('.')

	def __init__(self, keymap, p=None, name='', fixed=None):
		assert isinstance(keymap, dict)
		index_base.__init__(self, keymap, name=name)
		assert p is None or len(p) == len(keymap)
		self._prms = None
		self._hashmod = -1
		if p is not None:
			self.set_prms(p)
		if fixed is not None:
			self.set_all_fixed(fixed)
		# self.hash()
	

	def hash(self):
		if self._hashmod == self.modified:
			return self._hashcache
		phash = hash(tuple(self._p.values()))
		self._hashcache = hash( (index_base.hash(self), phash, self.modified) )
		self._hashmod = self.modified
		return self._hashcache


	def clear(self):
		index_base.clear(self)
		self._prms = None
		self._hashmod = -1

	def set_prms(self, prm):
		"""This sets the vector of parameters to be used and modified.
		Note that p_lower() can affect the prm argument! No copy is
		made and this side effect is needed for the problem_definition.fixer()
		function.

		This function should only be called after the map is established.
		"""
		assert prm.shape == (len(self.map),)
		self.modified = 0
		self._hashmod = -1
		self._prms = prm
		for (k, v) in self.map.items():
			self._p[k] = prm.item(v)


	def set_prm(self, v, *key):
		"""This sets one element of the parameters vector.
		This function should only be called after the map is established; it cannot be used to set fixed parameters.
		"""
		try:
			self._prms.itemset(self.map[key], v)
		except KeyError:
			raise IndexKeyError(key, self)
		self._p[key] = v
		self.modified += 1


	def p(self, *key):
		"""
		@type key: tuple(str)
		@return: the parameter indexed by C{*key}.
		@rtype: float
		"""
		try:
			return self._p[key]
		except KeyError:
			raise IndexKeyError(key, self)


	def p_lower(self, ll, *key):
		"""@note: this may have side effects on the array passed to prms().
		@raise KeyError: when you apply it to a fixed parameter below the specified C{ll}.
		"""
		try:
			v = self._p[key]
		except KeyError:
			raise IndexKeyError(key, self)
		if v < ll:
			v = 2.0*ll - v
			self.modified += 1
			self._prms.itemset(self.map[key], v)
			self._p[key] = v
		return v


	def p_range(self, lb, ub, *key):
		"""@note: this may have side effects on the array passed to prms().
		@raise KeyError: when you apply it to a fixed parameter outside specified range C{(lb,ub)}.
		"""
		try:
			v = self._p[key]
		except KeyError:
			raise IndexKeyError(key, self)
		if not (lb <= v <= ub):
			assert ub > lb
			r = ub - lb
			tmp = (v-ub) % (2*r)
			v = lb + (tmp if tmp<=r else 2*r-tmp)
			self.modified += 1
			self._p[key] = v
			self._prms.itemset(self.map[key], v)
		return v


	def p_periodic(self, ub, *key):
		"""A range with periodic boundary conditions 0 to ub.
		@note: this may have side effects on the array passed to prms().
		@raise KeyError: when you apply it to a fixed parameter outside specified range C{(lb,ub)}.
		"""
		try:
			v = self._p[key]
		except KeyError:
			raise IndexKeyError(key, self)
		if not (0 <= v < ub):
			assert ub > 0
			v = v % ub
			self.modified += 1
			self._p[key] = v
			self._prms.itemset(self.map[key], v)
		return v

	pc = p
	pc_lower = p_lower
	

	def get_prms(self):
		"""@return: a vector of the adjustable parameters
		@rtype: L{numpy.ndarray}
		"""
		return self._prms


	def toDisplay(self, reprkeys=None):
		"""@note: This prints the values without the folding or wrapping that is done by
			L{p_range}, L{p_periodic}, L{p_lower}, or L{p_upper}.   So, you should not
			be surprised or disturbed if you see a value outside the expected range.
			If you extract the values normally, using the p_* accessor funcitons,
			all will be well.
		"""
		if reprkeys is None:
			reprkeys = self.reprkeys
		tmp = []
		for k in self.map.keys():
			ifk = index._fmt(k)
			if reprkeys.match(ifk):
				tmp.append("%s=%.3f" % (index._fmt(k), self.p(*k)) )
		if len(tmp) < self.n():
			tmp.append('...')
		tmp.sort()
		return ', '.join(tmp)


	def __repr__(self):
		return '<Index:%s %s>' % (self.name, self.toDisplay())


	def items(self):
		"""@return: a sequence of all the parameter, fixed or adjustable.
		@rtype: sequence( (key, value) ) where C{key} could be anything hashable,
			but is usually a tuple of strings, and C{value} is a L{float}.
		"""
		return self._p.items()
	
	def keys(self):
		return self._p.keys()


def default_mapfp(nmprefix='m'):
	import time
	import gpkmisc
	gpkmisc.makedirs('MAPS')
	# os.system('mkdir -p MAPS')
	fname = time.strftime('%Y%m%d-%H%M%S.map')
	fp = open(os.path.join('MAPS', '%s%s' % (nmprefix, fname)),
				'w')
	return fp


def guess_to_indexer(g):
	assert isinstance(g, guess)
	return index(g.map, g.get_prms(), name=g.name, fixed=g.get_fixed())
	
	
def reindex(q, ref):
	"""This remaps the parameters of C{q} so that they are in
	the same order as in C{ref}.
	@rtype: indexer
	@return: an indexer that contains the same data as C{q}, but shares its parameter mapping with C{ref}.
	@note: The parameters in C{q} must be a superset of the adjustable
		parameters in C{ref}.  Extra parameters in C{q} will be
		carried over as fixed parameters.
	"""
	if set(q.keys()) != set(ref.keys()):
		rk = set(ref.keys())
		qk = set(q.keys())
		die.info("Common parameters: %s" % str(rk.intersection(qk)))
		die.info("Parameters only in q: %s" % str(qk-rk))
		die.info("Parameters only in ref: %s" % str(rk-qk))
	rvn = numpy.zeros((ref.n(),))
	rvf = {}
	for (k,i) in ref.map.items():
		rvn[i] = q.p(*k)
	for (k, v) in q.items():
		if k not in ref.map:
			rvf[k] = v
	return index(ref.map, p=rvn, name=q.name, fixed=rvf)




class index_counted(index):
	"""This is a special-purpose wrapped version of L{index}.
	Its only function is to make sure that all parameters were
	used, in addition to the normal checking that you do not use
	any parameters that are undefined.

	Use it exactly as you would use L{index}, but it is slower.
	"""

	def __init__(self, idxr):
		index.__init__(self, idxr.map, idxr.get_prms(), name=idxr.name)
		self.used = set()

	def p(self, *key):
		self.used.add(key)
		return index.p(self, *key)

	def p_lower(self, ll, *key):
		self.used.add(key)
		return index.p_lower(self, ll, *key)

	def p_range(self, lb, ub, *key):
		self.used.add(key)
		return index.p_range(self, lb, ub, *key)

	def p_periodic(self, ub, *key):
		self.used.add(key)
		return index.p_periodic(self, ub, *key)
	
	def confirm_all_used(self):
		"""This can be used to check that we aren't using an indexer with
		a problem that is too small (for instance, if the indexer was read in
		from a log file).
		@raise IndexKeyError: if there are some keys in the index that have not
			been used.
		"""
		sm = set(self.map.keys())
		if self.used != sm:
			die.info("used keys: %s" % self.used)
			die.info("keys in map: %s" % self.map.keys())
			raise IndexKeyError("Unused keys:", sm-self.used)










speechresearch/gmisclib/INSTALL.txt


You should be able to install this via:

python setup.py install --prefix=SOMEWHERE

I typically install via:

python setup.py install --prefix=$HOME/local

and then set up
PYVER=python2.6		# Or whatever your current python version is.
# This lets python find the modules in this package:
export PYTHONPATH=$PYTHONPATH:$HOME/local/lib/$PYVER/site-packages
# This lets this package find the necessary gpklib libraries:
export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$HOME/local/lib
# Running setup.py installs some scripts, so you should put them on
# your search path:
export PATH=$PATH:$HOME/local/bin

LIBRARIES REQUIRED:
gpklib ( from http://sourceforge.org/projects/speechresearch ).










speechresearch/gmisclib/lreg_fill.py


import g_pipe
import Num

LREG = "/home/gpk/misctts/lreg_fit2"

def fill(f, wt, s):
	assert len(f)==len(wt)
	pi, po = g_pipe.popen2(LREG, ["lreg_fit2", "-smooth", "%g" % s])

	for tfw in zip(f, wt):
		pi.write("%g %g\n" % tfw)
	pi.close()
	o = map(float, po.readlines())
	po.close()
	assert len(o) == len(f)
	tmp = Num.asarray(o, Num.Float)
	return tmp











speechresearch/gmisclib/gpk_lsq.py


import math
import numpy
import gmisclib.Numeric_gpk as NG

_Float = numpy.dtype('float')

class lls_base(object):
	def __init__(self, a, copy=True):
		self.ginv = None
		self._fit = None
		self._x = None
		self._hatdiag = None
		self._y = None
		self.a = numpy.array(a, _Float, copy=copy)
		if self.a.ndim != 2:
			raise ValueError, "a needs to be 2-dimensional: shape=%s" % str(self.a.shape)
		self.m, self.n = self.a.shape
		self.q = None


	def set_y(self, y, copy=True):
		if y is None:
			return
		self._fit = None
		self._x = None
		self._y = numpy.array(y, _Float, copy=copy)
		if self._y.ndim == 1:	# Vector
			self.vector = True
			self._y = self._y.reshape((self._y.shape[0], 1))
			# self._y = numpy.transpose( [y] )
		elif self._y.ndim > 2:
			raise ValueError, "y needs to be 1- or 2-dimensional: shape=%s" % str(self._y.shape)
		else:
			self.vector = False
		if self._y.shape[0] != self.m:
			raise ValueError, "Matrix sizes do not match: (%d,%d) and %s" % (
								self.m, self.n, str(self._y.shape)
								)
		self.q = self._y.shape[1]


	def y(self, copy=True):
		assert self._y.shape == (self.m, self.q)
		if self.vector:
			return numpy.array(self._y[:,0], copy=copy)
		return numpy.array(self._y, copy=copy)



	def _solve(self):
		raise RuntimeError, "Virtual Function"


	def hat(self, copy=True):
		raise RuntimeError, "Virtual Function"


	def x(self, y=None, copy=True):
		"""
		@raise numpy.linalg.linalg.LinAlgError: when the matrix is singular.
		"""
		self.set_y(y)
		assert self._y is not None, "Y not yet set"
		if self._x is None:
			self._x = self._solve()
		if self.vector:	# Restore everything to vectors
			return numpy.array(self._x[:, 0], copy=copy)
		return numpy.array(self._x, copy=copy)


	def fit(self, copy=False):
		"""
		@raise numpy.linalg.linalg.LinAlgError: when the matrix is singular.
		"""
		if self._fit is None:
			if self._x is None:
				self._x = self._solve()
			# print 'fit from ', self.a.shape, self._x.shape
			self._fit = numpy.dot(self.a, self._x)
		# print 'fit.shape=', self._fit.shape, self.m, self.q
		assert self._fit.shape == (self.m, self.q)
		if self.vector:	# Restore everything to vectors
			return numpy.array(self._fit[:, 0], copy=copy)
		return numpy.array(self._fit, copy=copy)


	def residual(self):
		tmp = self.y(copy=False) - self.fit(copy=False)
		# print 'resid=', tmp
		assert tmp.shape[0] == self.m
		return tmp


	def variance_about_fit(self):
		"""Returns the estimator of the standard deviation
		of the data about the fit.
		@return: L{numpy.ndarray} with shape=(q,).   Each entry corresponds
			to one of the C{q} sets of equations that are being fit.
		"""
		r2 = numpy.sum(numpy.square(self.residual()), axis=0)
		assert self.vector and r2.shape==() or not self.vector and r2.shape==(self.q,)
		return r2/(self.m-self.n)

	def eff_n(self):
		"""Returns something like the number of data, except that it looks at their
		weighting and the structure of the problem.  It counts how many data have a
		relatively large effect on the solution, and if a datum has little influence,
		it doesn't count for much.
		@rtype: float
		"""
		return _perplexity(self.hat())
	
	def eff_rank(self):
		"""Returns something like the rank of the solution, but rather than counting
		how many dimensions can be solved at all, it reports how many dimensions can be
		solved with a relatively good accuracy.
		@rtype: float
		"""
		raise RuntimeError, "Virtual Method"



def _perplexity(p):
	numpy.divide(p, numpy.sum(p), p)
	p = numpy.compress(numpy.greater(p, 0.0), p)
	return math.exp(-numpy.sum(p*numpy.log(p)))



class linear_least_squares(lls_base):
	def __init__(self, a, y=None, minsv=None, minsvr=None, copy=True):
		"""This solves the set of linear equations a*x = y,
		and allows you to get properties of the fit via methods.
		Normally, a.shape==(m,n) and y.shape==(m,q),
		and the returned x.shape==(n,q).
		where m is the number of constraints provided by the data,
		n is the number of parameters to use in a fit
		(equivalently, the number of basis functions),
		and q is the number of separate sets of equations
		that you are fitting.
		Then, C{self.x()} has shape (n,q) and C{self.the_fit()} has shape (m,q).
		Interpreting this as a linear regression, there are n
		parameters in the model, and m measurements.
		Q is the number of times you apply the model to a
		different data set; each on yields a different solution.
	
		The procedure uses a singular value decomposition algorithm,
		and treats all singular values that are smaller than minsv
		as zero (i.e. drops them). 
		If minsvr is specified, it treates all singular values that
		are smaller than minsvr times the largest s.v. as zero.
		The returned rank is the
		rank of the solution, which is normally the number of
		nonzero elements in x.
		Note that the shape of the solution vector or matrix
		is defined by a and y, and the rank can be smaller
		than m.
	
		@note: Y may be a 1-D matrix (a vector), in which case
			the fit is a vector.    This is the normal
			case where you are fitting one equation.
			If y is a 2-D matrix,
			each column (second index) in y is a separate fit, and
			each column in the solution is a separate result.
		"""
	
		lls_base.__init__(self, a, copy=copy)
		self.set_y(y, copy=copy)

		assert minsv is None or minsv >= 0.0
		assert minsvr is None or 0.0 <= minsvr <= 1.0
		r = min(self.m, self.n)
		if self.n > 0:
			u, self.s, vh = numpy.linalg.svd(self.a, full_matrices=False)
		else:
			u = numpy.zeros((self.m, r))
			vh = numpy.zeros((r, self.n))
			self.s = numpy.zeros((r,))
		# assert u.shape == (self.m, self.m)
		assert u.shape == (self.m, r)
		# assert vh.shape == (self.n, self.n)
		assert vh.shape == (r, self.n)
		assert self.s.shape == (r,)
		# rbasis = numpy.dot(numpy.dot(u, sigma), vh)
		# rbasis = numpy.dot(u[:,:r]*self.s, vh[:r])
		# rbasis = numpy.dot(u[:,:r], self.s*vh)
		# print 'rbasis=', rbasis
		# assert numpy.sum(numpy.square(rbasis-a)) < 0.0001*numpy.sum(numpy.square(self.a))
		if minsv is not None and minsvr is not None:
			svrls = max(minsv, minsvr*self.s[numpy.argmax(self.s)] )
		elif minsv is not None:
			svrls = minsv
		elif minsvr is not None and self.s.shape[0]>0:
			svrls = minsvr * self.s[numpy.argmax(self.s)]
		else:
			svrls = 0.0
	
		self.sim = numpy.greater(self.s, svrls)
		isi = numpy.where(self.sim, 1.0/numpy.where(self.sim, self.s, 1.0), 0.0)
		# self.ginv = numpy.dot(u[:,:r]*isi, vh[:r]).transpose()
		ur = u[:,:r]
		numpy.multiply(ur, isi, ur)
		# self.ginv = numpy.transpose(numpy.dot(u[:,:r]*isi, vh[:r]))
		self.ginv = numpy.dot(ur, vh[:r]).transpose()

	def _solve(self):
		return numpy.dot(self.ginv, self._y)

	def sv(self):
		return self.s

	def rank(self):
		return self.sim.sum()

	def hat(self, copy=True):
		"""Hat Matrix Diagonal
		Data points that are far from the centroid of the X-space are potentially influential.
		A measure of the distance between a data point, xi,
		and the centroid of the X-space is the data point's associated diagonal
		element hi in the hat matrix. Belsley, Kuh, and Welsch (1980) propose a cutoff of
		2 p/n for the diagonal elements of the hat matrix, where n is the number
		of observations used to fit the model, and p is the number of parameters in the model.
		Observations with hi values above this cutoff should be investigated.
		For linear models, the hat matrix

		C{H = X inv(X'X) X'}

		can be used as a projection matrix.
		The hat matrix diagonal variable contains the diagonal elements
		of the hat matrix

		C{hi = xi inv(X'X) xi'}
		"""
		if self._hatdiag is None:
			aainv = numpy.dot(self.ginv, self.ginv.transpose())
			hatdiag = numpy.zeros((self.a.shape[0],), _Float)
			for i in range(hatdiag.shape[0]):
				hatdiag[i] = NG.qform(self.a[i,:], aainv)
				assert -0.001 < hatdiag[i] < 1.001
			self._hatdiag = hatdiag
		return numpy.array(self._hatdiag, copy=copy)


	def x_variances(self):
		"""Estimated standard deviations of the solution.
		This is the diagonal of the solution covariance matrix.
		"""
		aainv = numpy.dot(self.ginv, self.ginv.transpose())
		vaf = self.variance_about_fit()
		rv = numpy.outer(aainv.diagonal(), vaf)
		assert rv.shape == self._x.shape
		assert rv.shape == (self.n, self.q)
		if self.vector:
			return rv[0,:]
		return rv

	def eff_rank(self):
		return _perplexity(self.sv())



class reg_linear_least_squares(lls_base):
	def __init__(self, a, y, regstr=0.0, regtgt=None, rscale=None, copy=True):
		"""This solves min! |a*x - y|^2 + |regstr*(x-regtgt)|^2,
		and returns (x, the_fit, rank, s).
		Normally, a.shape==(m,n) and y.shape==(m,q),
		where m is the number of data to be fit,
		n is the number of parameters to use in a fit
		(equivalently, the number of basis functions),
		and q is the number of separate sets of equations
		that you are fitting.
		Then, x has shape (n,q) and the_fit has shape (m,q).
	
		The regularization target,
		regtgt is the same shape as x, that is (n,q).
		(It must be a vector if and only if y is a vector.)
		Regstr, the strength of the regularization is
		normally an (n,n) matrix, though (*,n) will work,
		as will a scalar.
	
		Y may be a 1-D matrix (a vector), in which case
		the fit is a vector.    This is the normal
		case where you are fitting one equation.
		If y is a 2-D matrix,
		each column (second index) in y is a separate fit, and
		each column in the solution is a separate result.
		"""
		lls_base.__init__(self, a, copy=copy)
		self.set_y(y, copy=copy)

		if regtgt is None:
			self.regtgt = numpy.zeros((self.n, self.q))
		else:
			self.regtgt = numpy.array(regtgt, _Float, copy=copy)
		if self.vector:
			if regtgt.ndim != 1:
				raise ValueError, "regtgt must be a vector if y is a vector."
			self.regtgt = self.regtgt.reshape((regtgt.shape[0],1))
			# regtgt = numpy.transpose( [regtgt] )
		assert self.regtgt.ndim == 2, "Bad dimensionality for regtgt: %d" % self.regtgt.ndim
		if self.regtgt.shape[0] != self.n:
			raise ValueError, "Regtgt shape must match the shape of a"

		regstr = numpy.asarray(regstr, _Float)
		if regstr.ndim == 0:
			regstr = numpy.identity(self.n) * regstr
		assert regstr.ndim == 2, "Wrong dimensionality for regstr: %d" % regstr.ndim
		assert regstr.shape[1] == self.n
	
		self.rr = numpy.dot(regstr.transpose(), regstr)
		self.aa = numpy.dot(self.a.transpose(), self.a)
		if rscale is None:
			self.scale = 1.0
		else:
			self.scale = rscale * self.aa.trace()/self.rr.trace()
		# print 'aa=', self.aa
		# print 'rr=', self.rr
		# print 'traa', numpy.trace(self.aa)
		# print 'trrr', numpy.trace(self.rr)
		# print 'scale=', self.scale
		# print 'regtgt=', self.regtgt
		self.aareg = self.aa + self.rr*self.scale


	def _solve(self):
		"""
		@raise numpy.linalg.linalg.LinAlgError: when the matrix is singular.
		"""
		ayreg = numpy.dot(self.a.transpose(), self._y)	\
				+ numpy.dot(self.rr, self.regtgt)*self.scale
		# print 'ayreg from', self.a.transpose().shape, '*', self._y.shape
		# print '+ayreg from', self.rr.shape, '*', self.regtgt.shape, '*', self.scale
		# print '_solve from', self.aareg.shape, ayreg.shape
		return numpy.linalg.solve(self.aareg, ayreg)
	

	def sv_reg(self):
		"""Singular values of the regularized problem."""
		tmp = numpy.linalg.eigvalsh(self.aareg)
		if not numpy.greater_equal(tmp, 0.0).all():
			raise ValueError, "Negative eigenvalue: %s..." % tmp[0]
		return numpy.sqrt(tmp)

	def sv_unreg(self):
		"""Singular values of the unregularized problem."""
		return numpy.sqrt(numpy.linalg.eigvalsh(self.aa))

	def eff_rank(self):
		return _perplexity(self.sv_reg())

	def hat(self, copy=True):
		"""Hat Matrix Diagonal
		Data points that are far from the centroid of the X-space are potentially influential.
		A measure of the distance between a data point, xi,
		and the centroid of the X-space is the data point's associated diagonal
		element hi in the hat matrix. Belsley, Kuh, and Welsch (1980) propose a cutoff of
		2 p/n for the diagonal elements of the hat matrix, where n is the number
		of observations used to fit the model, and p is the number of parameters in the model.
		Observations with hi values above this cutoff should be investigated.
		For linear models, the hat matrix

		C{H = X (X'X)-1 X' }

		can be used as a projection matrix.
		The hat matrix diagonal variable contains the diagonal elements
		of the hat matrix

		C{hi = xi (X'X)-1 xi' }
		"""
		if self._hatdiag is None:
			hatdiag = numpy.zeros((self.aa.shape[0],), _Float)
			iaareg = numpy.linalg.inv(self.aareg)
			for i in range(hatdiag.shape[0]):
				hatdiag[i] = NG.qform(self.a[i,:], iaareg)
				assert -0.001 < hatdiag[i] < 1.001
			self._hatdiag = hatdiag
		return numpy.array(self._hatdiag, copy=copy)




def test_svd():
	a0 = numpy.array([[0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 0],
		[0, 0, 0, 0, 0, 0, 0, -3, -2, -1, 0, 1, 2, 3, 0, 0, 0, 0, 0],
		[0, 0, 0, 0, 0, 0, 0, 1, -1, 1, -1, 1, -1, 1, 0, 0, 0, 0, 0]], _Float)
	a1 = numpy.array([[1, 1, 1],
		[-3, -2, -1],
		[1, -1, 1]], _Float)
	a2 = numpy.array([[1, 1, 1], [-3, -2, -1], [1, -1, 1], [0, 0, 2.2], [2, 0, 0], [0, 1, 0]],
			_Float)
	for a in [a0, a1, a2]:
		u, s, vh = numpy.linalg.svd(a)
		r = min(a.shape)
		# print 'shapes for u,s, vh=', u[:,:r].shape, s.shape, vh[:r].shape, 'r=', r
		assert numpy.alltrue( s >= 0.0)
		err = numpy.sum(numpy.square(numpy.dot(u[:,:r]*s, vh[:r]) - a))
		assert err < 1e-6


def all_between(a, vec, b):
	return numpy.alltrue(
			numpy.greater_equal(vec, a)
			* numpy.greater_equal(b, vec)
			)

def test0():
	y = numpy.array([0, 1, 2, 3, 4, 5], numpy.float)
	basis = numpy.zeros((6,0))
	soln = linear_least_squares(basis, y, 1e-6)
	assert numpy.absolute(soln.fit()).sum() < 1e-4
	assert numpy.absolute(soln.residual()-y).sum() < 1e-4
	assert soln.rank() == 0
	assert soln.x().shape==(0,)


def test_vec():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 10], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9], _Float)
	soln = linear_least_squares(basis, y, 1e-6)
	hat = soln.hat()
	assert numpy.alltrue(hat > 1.0/y.shape[0])
	assert numpy.alltrue(hat < 4.0/y.shape[0])
	assert soln.rank() == 2
	print 'fitshape=', soln.fit().shape, y.shape
	print 'y=', y
	print 'fit=', soln.fit()
	err = numpy.sum(numpy.square(soln.fit()-y))
	assert 0.0 <= err < 1e-6
	print 'soln.residual=', soln.residual()
	assert all_between(-1e-6, soln.residual(), 1e-6)
	assert soln.sv().shape == (2,)
	assert abs(soln.x()[0] - 1) < 1e-6
	assert abs(soln.x()[1] + 1) < 1e-6
	assert numpy.absolute(numpy.dot(basis, soln.x()) - soln.fit()).sum() < 1e-6


def test_vec2():
	basis = numpy.transpose([[0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10],
				[1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.array([0, 2, 0, 2, 0, 2, 0, 2, 0, 2, 0], _Float)
	# This test is obsolete and needs to be fixed.
	soln = linear_least_squares(basis, y, 1e-6)
	assert soln.rank() == 2
	err = numpy.sum((soln.fit()-y)**2)
	avg = 10.0/11.0
	epred = 6.0*avg**2 + 5.0*(2-avg)**2
	assert soln.sv().shape == (2,)
	assert abs(soln.x()[1] - avg) < 1e-6
	assert abs(soln.x()[0]) < 1e-6
	assert abs(err - epred) < 1e-4



def test_m1():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 10], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.transpose([[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]])
	assert y.shape[1] == 1
	soln = linear_least_squares(basis, y, 1e-6)
	assert soln.x().shape[1] == 1
	assert soln.fit().shape[1] == 1
	assert soln.rank() == 2
	err = soln.residual()**2
	assert all_between(0, err, 1e-6)
	assert soln.sv().shape == (2,)
	assert abs(soln.x()[0,0] - 1) < 1e-6
	assert abs(soln.x()[1,0] + 1) < 1e-6
	assert numpy.absolute(numpy.ravel(numpy.dot(basis, soln.x())-y)).sum() < 1e-6


def test_m2():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 10], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.transpose([[0, 1, 2, 3, 4, 5, 6, 7, 8, 9], [9, 8, 7, 6, 5, 4, 3, 2, 1, 0]])
	assert y.shape[1] == 2
	soln = linear_least_squares(basis, y, 1e-6)
	assert soln.x().shape[1] == 2
	assert soln.fit().shape[1] == 2
	assert soln.rank() == 2
	err = numpy.sum((soln.fit()-y)**2, axis=0)
	assert err.shape[0]==2
	assert all_between(0.0, err, 1e-6)
	assert soln.sv().shape == (2,)
	assert abs(soln.x()[0,0] - 1) < 1e-6
	assert abs(soln.x()[1,0] + 1) < 1e-6
	assert abs(soln.x()[0,1] + 1) < 1e-6
	assert abs(soln.x()[1,1] - 10) < 1e-6
	assert numpy.absolute(numpy.ravel(numpy.dot(basis, soln.x())-y)).sum() < 1e-6


def test_m2r():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 10], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.transpose([[0, 1, 2, 3, 4, 5, 6, 7, 8, 9], [9, 8, 7, 6, 5, 4, 3, 2, 1, 0]])
	assert y.shape[1] == 2
	soln = reg_linear_least_squares(basis, y, numpy.zeros((2,2), _Float), [[0.0, 0.0], [0.0, 0.0]])
	hat = soln.hat()
	assert numpy.alltrue(hat > 1.0/y.shape[0])
	assert numpy.alltrue(hat < 4.0/y.shape[0])
	assert soln.x().shape[1] == 2
	assert soln.fit().shape[1] == 2
	err = numpy.sum((soln.fit()-y)**2, axis=0)
	assert err.shape[0]==2
	assert all_between(0.0, err, 1e-6)
	assert abs(soln.x()[0,0] - 1) < 1e-6
	assert abs(soln.x()[1,0] + 1) < 1e-6
	assert abs(soln.x()[0,1] + 1) < 1e-6
	assert abs(soln.x()[1,1] - 10) < 1e-6
	assert numpy.absolute(numpy.ravel(numpy.dot(basis, soln.x())-y)).sum() < 1e-6


def test_m2rR():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 10], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.transpose([[0, 1, 2, 3, 4, 5, 6, 7, 8, 9], [9, 8, 7, 6, 5, 4, 3, 2, 1, 0]])
	assert y.shape[1] == 2
	soln = reg_linear_least_squares(basis, y, 1e6*numpy.identity(2), [[0.5, 0.5],[0.5,0.5]])
	assert soln.x().shape[1] == 2
	assert soln.fit().shape[1] == 2
	err = numpy.sum((soln.fit()-y)**2, axis=0)
	assert err.shape[0]==2
	assert all_between(1.0, err, 500.0)
	assert abs(soln.x()[0,0] - 0.5) < 1e-3
	assert abs(soln.x()[1,0] - 0.5) < 1e-3
	assert abs(soln.x()[0,1] - 0.5) < 1e-3
	assert abs(soln.x()[1,1] - 0.5) < 1e-3
	soln = reg_linear_least_squares(basis, y, 1e6, numpy.zeros((2,2)))
	print 'soln.x=', soln.x()
	assert abs(soln.x()[0,0]) < 1e-3
	assert abs(soln.x()[1,0]) < 1e-3
	assert abs(soln.x()[0,1]) < 1e-3
	assert abs(soln.x()[1,1]) < 1e-3
	soln = reg_linear_least_squares(basis, y, 1, [[0.5, 0.5],[0.5,0.5]], rscale=1e6)
	assert abs(soln.x()[0,0] - 0.5) < 1e-3
	assert abs(soln.x()[1,0] - 0.5) < 1e-3
	assert abs(soln.x()[0,1] - 0.5) < 1e-3
	assert abs(soln.x()[1,1] - 0.5) < 1e-3
	print 's', soln.x()
	print 'f', soln.fit()
	print 'r', soln.eff_rank()


def test_hat():
	"""Make sure that the hat function meets its definition."""
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 10], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y0 = numpy.transpose([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])
	s0 = linear_least_squares(basis, y0)
	assert y0.shape[0] > 1
	for i in range(y0.shape[0]):
		y = numpy.array(y0)
		y[i] += 1
		s = linear_least_squares(basis, y)
		ishift = s.fit()[i] - s0.fit()[i]
		assert -0.001 <= ishift <= 1.001
		assert abs(ishift - s0.hat()[i]) < 0.001


if __name__ == '__main__':
	test0()
	test_svd()
	test_vec()
	test_m1()
	test_m2()
	test_vec2()
	test_m2r()
	test_m2rR()
	test_hat()










speechresearch/gmisclib/mcmc_big.py



"""An extension of mcmc that includes new stepping algorithms.
"""

from __future__ import with_statement

import math
import random
import numpy

import die
import mcmc
from mcmc import Debug
import gpk_lsq

SIGFAC = 3.0

NotGoodPosition = mcmc.NotGoodPosition

def N_maximum(a):
	return a[numpy.argmax(a)].item()


def _parab_interp_guts(xylist):
	ND = 3
	assert len(xylist) >= 3

	yy = numpy.zeros((len(xylist), 1))
	a = numpy.zeros((len(xylist), ND))
	for (i, (x, y)) in enumerate(xylist):
		# Order of parameter is a Constant, linear slope, then quadratic.
		yy.itemset(i, 0, y)
		a.itemset(i, 0, 1.0)
		a.itemset(i, 1, x)
		a.itemset(i, 2, x*x)

	lls = gpk_lsq.linear_least_squares(a, yy, copy=False)

	try:
		sv = lls.sv()
		x = lls.x()
	except (ValueError, numpy.linalg.linalg.LinAlgError), ex:
		raise mcmc.NoBoot, "stepParab: %s in _compute_move" % str(ex)
	if not (sv[-1] > 1e-6*sv[0]):
		raise mcmc.NoBoot, "Sv ratio too extreme: %g/%g" % (sv[-1], sv[0])
	c = x.item(0,0)
	b = x.item(1,0)
	a = x.item(2,0)
	# print 'c=', c
	# print 'cc=', cc
	return (a, b, c)


def _parab_interp(points):
	xlist = [x for (x, pos) in points]
	tmp = [pos.logp_nocompute() for (x, pos) in points]
	tmax = max(tmp)
	ylist = [q-tmax for q in tmp]
	# print 'XY=', (x0, y0), (x1, y1), (x2, y2)

	# print 'xy=', (x0, y0), (x1, y1), (x2, y2)
	a, b, c = _parab_interp_guts(zip(xlist, ylist))
	# print 'abc=', a, b, c
	mn = min(xlist)
	mx = max(xlist)
	w = mx - mn
	if a >= 0.0:
		raise mcmc.NoBoot, "parab: positive curvature"
	else:
		# This looks like a nice parabola with a maximum.   We step
		# into the vicinity of the maximum.
		xmin = -b/(2*a)
		sigma = math.sqrt(-SIGFAC/(2*a))

	TOOCLOSE = 0.02
	TOOFAR = 2.0
	if xmin < -TOOFAR*w:
		xmin = -TOOFAR*w
	elif xmin > TOOFAR*w:
		xmin = TOOFAR*w
	if sigma > TOOFAR*w:
		sigma = TOOFAR*w
	elif sigma < 2*TOOCLOSE*w:
		sigma = 2*TOOCLOSE*w

	xtmp = random.normalvariate(xmin, sigma)
	while min([abs(xtmp-x) for x in xlist]) < TOOCLOSE*w:
		xtmp = random.normalvariate(xtmp, sigma)
		# The minimum is too nearly a replication of an existing point,
		# so we try again to make sure we get some new information.
	return xtmp


def test():
	a, b, c = _parab_interp_guts([(0.0, 1.0), (1.0, 0.0), (2.0, 1.0)])
	assert abs(a-1.0) < 0.001
	assert abs(-b/(2*a) - 1.0) < 0.001
	assert abs(c-1.0) < 0.001



def find_closest_p(v, vp):
	"""Searches a list of (v,p) pairs and finds the one whose v
	is closest to the first argument.   Returns
	(v,p) of the closest pair.
	"""
	assert len(vp) > 0
	vc, pc = vp[0]
	for (vi, pi) in vp[1:]:
		if abs(vi-v) < abs(vc-v):
			vc = vi
			pc = pi
	return (vc, pc)



def _fast_adjust(moveB, moveV, vfac, aV, aB, accepted):
	"""@note: this breaks the Markov assumption."""
	SLOP = 5.0
	# If the moveB completely dominates moveV, then we can apply our knowledge of
	# whether the step was accepted or not to adjusting the size of the Bootstrap step.
	if numpy.greater(numpy.absolute(moveB), SLOP*numpy.absolute(moveV)).all():
		aB.inctry(accepted)
	# Likewise if moveV dominates:
	if numpy.greater(numpy.absolute(moveV), SLOP*numpy.absolute(moveB)).all():
		aV.inctry(accepted)
	# Otherwise, we assume that the bootstrap steps are fairly successful,
	# so the bootstrap size is approximately correct, and we
	# adjust the stepV step size to approximately match the stepBoot step size.
	if numpy.greater(numpy.absolute(moveB), SLOP*numpy.absolute(moveV)/vfac).all():
		aV.inctry(1)	# moveV is too small: pretend stepV succeeded so it gets bigger.
	if numpy.greater(numpy.absolute(moveV)/vfac, SLOP*numpy.absolute(moveB)).all():
		aV.inctry(0)	# moveV is too big: pretend stepV failed so it gets smaller.



def _has_enough(points, dP):
	if len(points) < 3:
		return False
	if len(points) > 10:	# Something is wrong.   Stop wasting time on a parabolic approximation.
		return True
	lp = [pos.logp_nocompute() for (x, pos) in points]
	spread = max(lp) - min(lp)
	return spread > 3*dP/math.sqrt(len(points)-2)


class BootStepper(mcmc.BootStepper):
	def __init__(self, lop, v, strategy=mcmc.BootStepper.SSAUTO,
				maxArchSize=None, parallelSizeDiv=1):
		mcmc.BootStepper.__init__(self, lop, v, strategy=strategy,
						maxArchSize=maxArchSize,
						parallelSizeDiv=parallelSizeDiv)


	def step(self):
		mcmc.stepper.step(self)
		Wboot = max(self.archive.distinct_count()-2, 0)
		WV = self.np
		Wmixed = math.sqrt(Wboot * WV)
		# Parabolic steps are a bootstrap method, so they needs a large archive.
		# But, Step_parab is not really Markov, so we only want to do it 
		if self.archive.sorted:
			Wparab = max(self.archive.distinct_count()-2, 0)
		else:
			Wparab = 0
		Wprobe = (Wboot+WV+Wmixed+1.5*Wparab) * self.F
		W = float(Wboot + Wmixed + Wparab + WV + Wprobe)
		Pboot = Wboot/W
		Pmixed = Pboot + Wmixed/W
		Pparab = Pmixed + Wparab/W
		PV = Pparab + WV/W

		again = True
		while again:
			P = random.random()
			try:
				if P < Pboot:
					accepted = self.step_boot()
				elif P < Pmixed:
					accepted = self.step_mixed()
				elif P < Pparab:
					# Note! This violates MCMC requirements!
					# The resulting probability distribution will not be correct
					# when step_parab() is used!
					accepted = self.step_parab()
				elif P < PV:
					accepted = self.stepV()
				else:
					accepted = self.step_probe()
			except mcmc.NoBoot, x:
				if Debug > 0:
					die.info('NoBoot: %s' % str(x))
				again = True
			else:
				again = False
		return accepted


	def step_mixed(self):
		vfac = math.exp(random.random()*math.log(1e-5))
		self.steptype = 'step_mixed'
		if len(self.archive) <= 2:
			# print 'NoBoot', len(self.archive)
			raise mcmc.NoBoot, "mixed short archive"
		p1 = self.archive.choose()
		p2 = self.archive.choose()
		if p1.uid() == p2.uid():
			# print 'NoBoot dup'
			raise mcmc.NoBoot, "mixed duplicate"

		vsV = self.aV.vs() * vfac
		if self.archive.distinct_count() >= min(5, self.np_eff):
			vsV *= (self.archive.variance()/self.v.diagonal())**(1./4.)

		moveB  = (p1.vec() - p2.vec()) * self.aB.vs()
		moveV  = vsV * self.V.sample()
		move = moveB + moveV
		try:
			tmp = self.current().new(move)
			delta = tmp.logp() - self.current().logp()
		except mcmc.NotGoodPosition:
			die.warn('NotGoodPosition')
			# Should I call self.aM.inctry(accepted) ?
			return 0
		if self.acceptable(delta):
			accepted = 1
			self._set_current(tmp)
			if Debug>2:
				die.info('StepMixed: Accepted logp=%g' % tmp.logp_nocompute())
		else:
			self._set_failed( tmp )
			accepted = 0
			self._set_current(self.current())
			if Debug>2:
				die.info('StepMixed: Rejected logp=%g vs. %g, T=%g'
						% (tmp.logp_nocompute(), self.current().logp_nocompute(), self.acceptable.T()))

		# Only do this after a reset or when we don't care about breaking Markov assumptions:
		if self.archive.sorted:
			_fast_adjust(moveB, moveV, vfac, self.aV, self.aB, accepted)
		return accepted



	def step_parab(self):
		self.steptype = 'step_parab'
		# The parabolic fit will be degenerate if we pick vs0 too close
		# to either of the existing points.
		if len(self.archive) <= 2:
			raise mcmc.NoBoot, "parab short archive"

		p1 = self.current()
		p2 = self.archive.choose()
		if p1.uid() == p2.uid():
			raise mcmc.NoBoot, "parab duplicate"
		points = [(0.0, p1), (1.0, p2)]
		pp = []
		vsB = self.aB.vs()
		while True:
			vs0 = random.normalvariate(0.0, vsB)
			# Don't pick a point too close to the existing points.
			tooclose = False
			for (x, pos) in points:
				if abs(vs0-x) < 0.5/len(points):
					tooclose = True
					break
			if tooclose:
				continue

			vbase, pbase = find_closest_p(vs0, points)
			move  = (p2.vec() - p1.vec()) * (vs0-vbase)
			# This is an approximation to a MCMC step, at least when the
			# archive is large and well-annealed.  So, we might as well add
			# it to the archive.
			try:
				tmp = pbase.new(move)
				pp.append( (tmp, tmp.logp()) )
			except mcmc.NotGoodPosition:
				die.warn('NotGoodPosition2a at %.3f' % vs0)
				return 0

			points.append( (vs0, tmp) )
			if _has_enough(points, self.acceptable.jitter()):
				break
			vsB *= 1.2
		if Debug > 0:
			die.info("step_parab: %d points at %s" % (len(points), [q for (q,pos) in points]))

		# Now, we take one of the (potentially many) new points and treat that as
		# a MCMC step and add it to the archive.   We don't want to add them all,
		# because we might build up strong linear structures in the archive and
		# make it more likely that the optimization gets stuck in a subspace.
		tmp, tmp_logp = random.choice(pp)
		try:
			delta = tmp_logp - self.current().logp()
		except mcmc.NotGoodPosition:
			die.warn('NotGoodPosition2a at %.3f' % vs0)
			return 0
		if self.acceptable(delta):
			if Debug > 2:
				die.info('StepParab Accepted1 at %.3f, logp=%g' % (vs0, tmp_logp))
			self._set_current(tmp)
		else:
			self._set_failed( tmp )
			self._set_current(self.current())
			# Return from here?  No.  It still can be used to
			# define the interpolation parabola, even if logP
			# isn't particularly good.

		try:
			vsnew = _parab_interp(points)
		except mcmc.NotGoodPosition:
			die.warn('NotGoodPosition preparing for _parab_interp().')
			return 0
		vbase, pbase = find_closest_p(vsnew, points)
		move = (p2.vec() - p1.vec()) * (vsnew-vbase)

		try:
			tmp = pbase.new(move)
			delta = tmp.logp() - self.current().logp()
		except mcmc.NotGoodPosition:
			die.warn('NotGoodPosition')
			accepted = 0
		if self.acceptable(delta):
			if Debug > 2:
				die.info('StepParab Accepted2 at %.3f, logp=%g' % (vsnew, tmp.logp_nocompute()))
			accepted = 1
			self._set_current(tmp)
		else:
			self._set_failed( tmp )
			accepted = 0
			self._set_current(self.current())
			if Debug>2:
				die.info('StepParab: Rejected logp=%g vs. %g, T=%g'
						% (tmp.logp_nocompute(), self.current().logp_nocompute(), self.acceptable.T()))
		return accepted




def bootstepper(logp, x, v, c=None, strategy=BootStepper.SSAUTO, fixer=None, repeatable=True):
	"""This is (essentially) another interface to the class constructor.
	It's really there for backwards compatibility.
	"""
	pd = mcmc.problem_definition_F(logp_fcn=logp, c=c, fixer=fixer)
	position_constructor = [mcmc.position_nonrepeatable, mcmc.position_repeatable][repeatable]
	return BootStepper(mcmc.make_list_of_positions(x, position_constructor, pd), v, strategy=strategy)

diag_variance = mcmc.diag_variance
stepper = mcmc.stepper
problem_definition = mcmc.problem_definition
problem_definition_F = mcmc.problem_definition_F
problem_definition = mcmc.problem_definition
position_repeatable = mcmc.position_repeatable
position_nonrepeatable = mcmc.position_nonrepeatable

def test2d(stepper):
	import dictops
	start = numpy.array([9, 1])
	c = numpy.array([1.0, 0.1])
	V = numpy.identity(len(c), numpy.float)
	# V = numpy.array([[ 20.69626808,  20.6904984 ], [ 20.6904984,   20.69477235]])

	x = stepper(mcmc._logp1, start, V, c=c)
	v = numpy.zeros((x.np, x.np))
	n_per_steptype = dictops.dict_of_averages()
	for i in range(1000):
		accepted = x.step()
		n_per_steptype.add(x.steptype, accepted)
	lpsum = 0.0
	lps2 = 0.0
	na = 0
	psum = numpy.zeros((x.np,))
	N = 30000
	nreset = 0
	nsorted = 0
	rid = x.reset_id()
	for i in range(N):
		accepted = x.step()
		na += accepted
		n_per_steptype.add(x.steptype, accepted)
		nsorted += x.archive.sorted
		if x.reset_id() != rid:
			rid = x.reset_id()
			nreset += 1
		lp = x.current().logp()
		lpsum += lp
		lps2 += lp**2
		p = x.current().vec()
		numpy.add(psum, p, psum)
		v += numpy.outer(p, p)
	for steptype in n_per_steptype.keys():
		print 'Step %s has %.0f successes out of %.0f trials: %.2f' % (
			steptype, n_per_steptype.get_both(steptype)[0],
			n_per_steptype.get_both(steptype)[1],
			n_per_steptype.get_avg(steptype)
			)
	# assert N*x.PBootLim**1.5 < nboot < N*x.PBootLim**0.7
	assert nsorted < N//30
	assert N//8 < na < N//2
	assert nreset < 30
	lpsum /= N
	assert abs(lpsum+0.5*x.np) < 0.15
	lps2 /= N-1
	lpvar = lps2 - lpsum**2
	assert abs(lpvar-0.5*x.np) < 1.0
	numpy.divide(psum, N, psum)
	assert numpy.alltrue(numpy.less(numpy.absolute(psum), 6.0/numpy.sqrt(c)))
	numpy.divide(v, N-1, v)
	for i in range(x.np):
		for j in range(x.np):
			if i == j:
				# print '2*v[ii]*c=', 2*v[i,j]*c[i]**2
				assert abs(math.log(2*v[i,j]*c[i]*c[j])) < 0.1
			else:
				assert abs(v[i,j]) < 20/(c[i]*c[j])


if __name__ == '__main__':
	# mcmc.test(stepper=bootstepper)
	Debug = 3
	test()
	mcmc.test_(stepper=bootstepper)










speechresearch/gmisclib/die.py


# -*- coding: utf-8 -*-
from __future__ import with_statement

"""This class handles error logging.
Duplicate messages are lumped together.
It will remember notes that will be printed
if there is a later error/warning message.
(The notes will be printed in chronological order.)

The idea is that you call L{note} to memorize information that you might want
to know if there is an error.   Then if/when trouble happens, you call L{warn},
L{die}, L{catch}, or L{catchexit} and the accumulated notes will be printed.

Calling L{info} or L{dbg} just prints out interesting stuff for your log files.
If you set C{L{debug}=False}, then calls to L{dbg} will do nothing.

Thanks to U{http://farmdev.com/talks/unicode/} for explanations of unicode.
"""

import os
import sys
import traceback
import threading
import g_ucode as U

debug = True	#: Set to False to disable dbg() messages.
nocompress = False #: False means that only the first of repeated messages are displayed; True displays all.
Threads = False

_name = os.path.basename(sys.argv[0])
# _stderr = sys.stderr
# _stdout = sys.stdout
# If you need these, replace with _q.stderr and _q.stdout or _q.set_out_err()


class counter:
	lock = threading.Lock()

	def __init__(self):
		self.reps = 0
		self.last = None
		self.sequence = 0
		self.memory = {}
		self.stderr = sys.stderr
		self.stdout = sys.stdout
		assert self.stderr is not None
		assert self.stdout is not None

	def set_out_err(self, stdout, stderr):
		self.stdout.flush()
		self.stderr.flush()
		self.stdout = stdout
		self.stderr = stderr

	def incoming(self, msgtype, name, s):
		if Threads:
			id = u'%s(%s)' % (msgtype, threading.currentThread().name)
		else:
			id = msgtype
		t = (id, name, s)
		# print "# t=", t, "last=", self.last
		if nocompress or t != self.last:
			self.showdump(u'%s: %s: %s\n' % (id, name, s))
			self.last = t
		else:
			self.clearmem()
			self.reps += 1
		assert self.stderr is not None
		assert self.stdout is not None

	def showreps(self):
		if self.last is not None and self.reps>1:
			self.stderr.write(U.e(u'%s: last message repeated %d times.\n'
						% (self.last[0], self.reps)))
			self.last = None
			self.reps = 1

	def showdump(self, s):
		self.stdout.flush()
		self.showreps()
		self.dumpmem()
		if s:
			self.stderr.write(U.e(s))
		self.stderr.flush()

	def __del__(self):
		self.showreps()

	def clearmem(self):
		self.memory = {}
		self.sequence = 0

	def dumpmem(self):
		tmp = [(sqn, k, val) for (k, (sqn,val)) in self.memory.items()]
		tmp.sort()
		for (sqn,k,val) in tmp:
			self.stderr.write(U.e(u'#NOTE: %s = %s\n' % (k, val)))
			# Note that there is an obscure problem here.   If k is non-ASCII,
			# sometimes that sys.stderr cannot handle it, and will lead to
			# an error.
		self.clearmem()

	def memorize(self, key, value):
		self.memory[key] = (self.sequence, value)
		self.sequence += 1

_q = counter()

def die(s):
	"""Output a fatal error message and terminate.
	Before the error message, it summarizes all the calls to L{note}.
	@param s: error message
	@type s: str
	"""
	s = U.u(s)
	e = u'ERR: %s: %s' % (_name, s)
	exit(1, e)


def warn(s):
	"""Output a non-fatal warning.
	Before the warning, it summarizes all the calls to L{note}.
	@param s: warning message
	@type s: str
	"""
	global _q
	with _q.lock:
		_q.incoming(u'#WARN', _name, U.u(s))


def info(s):
	"""Output useful information.
	Before the message, it summarizes all the calls to L{note}.
	@param s: message
	@type s: str
	"""
	global _q
	with _q.lock:
		_q.incoming(u'#INFO', _name, U.u(s))


def catch(extext=None):
	"""Call this inside an except statement.
	It will report the exception and any other information it has.
	"""
	etype, value, tback = sys.exc_info()
	if extext is None:
		extext = u"die.catch: exception caught.\n"
	with _q.lock:
		_q.showdump(u'')
		traceback.print_exception(etype, value, tback)
		etype = None
		value = None
		tback = None
		_q.stderr.flush()
		_q.stdout.flush()
	

def catchexit(extext=None, n=1, text=None):
	"""Call this inside an except statement.  It will report
	all information and then exit."""
	catch(extext)
	exit(n, text=U.u(text))


def dbg(s):
	"""Output debugging information, if debug is nonzero.
	Before the debugging info, it prints all information given to L{note}.
	@param s: debug message
	@type s: str
	"""
	if debug:
		global _q
		_q.incoming(u'#DBG', _name, U.u(s))


def exit(n, text=None):
	"""Exit, after dumping accumulated L{note}s.
	@param n: the processes' exit code
	@type n: int
	@param text: something to print
	@type text: L{str} or L{None}
	"""
	global _q
	text = U.u(text)
	with _q.lock:
		_q.showdump(u'')
		if text is not None:
			_q.stdout.write(U.e(u'%s\n' % text))
			_q.stdout.flush()
			_q.stderr.write(U.e(u'%s\n' % text))
			_q.stderr.flush()
	sys.exit(n)


def flush():
	"""Flush out any accumulated messages.   Should be called shortly before exit.
	@note: This matters when C{nocompress=False} under conditions where
		L{sys.stderr} or L{sys.stdout} may be closed before the program
		terminates.  Under those conditions, you might get a
		"last message repeated %d times" message produced into a closed
		file descriptor, which would lead to an L{IOError}.
	"""
	_q.showreps()
	_q.stdout.flush()
	_q.stderr.flush()


def note(key, value):
	"""Memorize a note, which will be output along with the next error/warning/info message.
	These will be printed in the form '#NOTE key = value', with value converted to a string
	at the time of printing.   Note that only the most recent note is kept for each key.
	@type key: str
	@type value: anything
	"""
	global _q
	with _q.lock:
		_q.memorize(key, U.u(value))


def get(key):
	"""Get the most recent value memorized by a call to L{note}.
	@type key: str
	@rtype: whatever was memorized
	"""
	global _q
	with _q.lock:
		try:
			return _q.memory[key][1]
		except KeyError:
			pass
	return None


def uprint(s):
	"""Like a print statement, except it prints in utf-8 encoding instead of ASCII."""
	print U.e(s)

def se_write(s):
	"""Like sys.stderr.write(), except it prints in utf-8 encoding instead of ASCII."""
	return sys.stderr.write(U.e(s))

def so_write(s):
	"""Like sys.stdout.write(), except it prints in utf-8 encoding instead of ASCII."""
	return sys.stdout.write(U.e(s))


if __name__ == '__main__':
	debug = 1
	info("You should see a debug message [\xc4\x87] next.")
	dbg("This is the debug message.")
	debug = 0
	note("gleep", "oldest note")
	note("foo", "bar")
	note("foo", "fleep")
	note("foo", "foo")
	note("farf", "newest note")
	info("You should not see a debug message next.")
	dbg("This is the debug message you shouldn't see.")
	warn("This is a warning.")
	warn("This is a warning.")
	warn("This is a warning.")
	info("It should have been repeated three times.")
	die("This is the end.")










speechresearch/gmisclib/cache.py



import os
import sys
import stat
import types
import atexit
import time
# import atexit
import random
import hashlib
import cPickle
import threading
from gyropy import g_mailbox

import die
import gpkmisc

DEBUG = 0

UnpicklingError = cPickle.UnpicklingError

class CannotGetStat(OSError):
	def __init__(self, *s):
		OSError.__init__(self, *s)

def cachepath(f, tail='', root=''):
	"""OBSOLETE:
	Return a pathname suitable for cacheing some result.
	@return: C{(path_to_root,path_with_tail)}.   C{Path_to_root} is/will be a directory;
		C{path_with_tail} is a path to a data file within that directory.
		Normally, the actual cache is at the location
		C{os.path.join(path_to_root,path_with_tail)} on the disk;
		that is what you would pass as the C{fname} argument to L{load_cache} or
		L{dump_cache}.
	@rtype: C{tuple(str, str)}
	@param f: An arbitrary key, could be a pathname or a tuple of information about a file.
	@type f: often L{str}, but could be anything convertible to a L{str} via L{repr}.
	@param tail: something to add at the end of the constructed path.
	@type tail: str or None
	@raise ValueError: if C{suffix_to_del} is specified and C{f} doesn't end that way.
	"""
	if len(f)==0:
		raise ValueError, "Need to specify cache info"
	hf = hashlib.md5(repr(f)).hexdigest()
	d1 = hf[:2]
	d2 = hf[2:4]
	d3 = hf[4:6]
	fc = hf[6:]
	r = os.path.join(root, d1, d2, d3)
	# p = os.path.join(r, fc) + tail
	return (r, "%s%s" % (fc, tail))


def fileinfo(fname, *other):
	"""Collect enough information about a file to determine whether or
	not the cache can be used.
	"""
	if fname is None:
		return None
	try:
		s = os.stat(fname)
	except (IOError, OSError), ex:
		raise CannotGetStat("path=%s" % fname, *(ex.args))
	return (os.path.normpath(fname),
				# This is OK, as long as access patterns are stable, but it's clearly
				# possible to make the cacheing inefficient by accessing the same file
				# in different ways.   Using os.path.abspath() might be better.
			s[stat.ST_INO],	# This seems to be the same on different machines
					# that NFS mount the same file.
			# s[stat.ST_DEV],	# Not a good idea: this differs from machine to machine
						# when accessing the same file.
			s[stat.ST_SIZE], s[stat.ST_MTIME]) + other


def modFileInfo(fname, *other):
	"""Collect enough information about a file to determine whether or
	not the cache can be used.
	"""
	if fname is None:
		return None
	try:
		s = os.stat(fname)
	except (IOError, OSError), ex:
		raise CannotGetStat("path=%s" % fname, *(ex.args))
	# This is tuned to match .pyc files that may be identical, even if they
	# were installed at different times.   It's a bit weak, but the alternative
	# (i.e. including inode # or mtime) fails if you are trying to share computation
	# across a cluster.
	return (os.path.abspath(fname), s[stat.ST_SIZE]) + other


class BadFileFormat(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)



def modinfo(m, seen):
	if not isinstance(m, tuple):
		m = (m,)
	for mm in m:
		try:
			modinfo_guts(mm, seen)
		except (IOError, OSError), ex:
			raise CannotGetStat('path: %s' % getattr(m, '__file__', '???'), *(ex.args))
	return tuple(sorted(seen.values()))


_modinfocache = {}	#: We cache module info because they are normally not reloaded during the run of a program.
def modinfo_guts(m, seen):
	assert isinstance(m, types.ModuleType)
	if m.__name__ in seen:
		return
	try:
		seen[m.__name__]  = _modinfocache[m.__name__]
	except KeyError:
		try:
			tmp = modFileInfo(m.__file__)
		except AttributeError:
			try:
				tmp = (m.__name__, len(m.__dict__))
			except AttributeError:
				tmp = m.__name__
		seen[m.__name__] = tmp
		_modinfocache[m.__name__] = tmp

	for o in m.__dict__.values():
		if isinstance(o, types.ModuleType):
			modinfo_guts(o, seen)


def namedModInfo(nm):
	if not isinstance(nm, tuple):
		nm = (nm,)
	s = {}
	return tuple( [ modinfo(sys.modules[q], s) for q in nm ] )


def _bg_dumper(mb):
	while True:
		try:
			ci, e = mb.get()
		except g_mailbox.EOF:
			break
		ci.dump(e)

def _bg_cleaner(mb):
	while True:
		try:
			ci, avoid = mb.get()
		except g_mailbox.EOF:
			break
		ci.makespace(avoid)


def _shutdown():
	cache_info._dump.putclose()
	cache_info._clean.putclose()
	cache_info._dumpthread.join()
	cache_info._cleanthread.join()

atexit.register(_shutdown)

# def _stop():
	# DumpBox.putclose()
	# CleanBox.putclose()

# atexit.register(_stop)


def _dodel(path, avoid, when, n):
	try:
		dx = os.listdir(path)
	except OSError:
		return 0
	ldx = len(dx)
	n *= ldx
	rv = 0
	empty = True
	for d in random.sample(dx, ldx):
		p = os.path.join(path, d)
		if p == avoid:
			empty = False
			continue
		try:
			s = os.stat(p)
		except OSError:
			continue
		if stat.S_ISDIR(s.st_mode):
			# Whoops.  There's a directory here.
			# Give up at this level and work downwards instead.
			return rv + _dodel(p, avoid, when, n)
		if s.st_mtime > when or n < 1:
			empty = False
			continue
		try:
			os.remove(p)
			rv += 1
		except OSError:
			pass
	# The directory may be empty now, so we'll delete it too.
	if empty:
		try:
			os.rmdir(path)
		except OSError:
			pass
	return rv


class cache_info(object):
	"""This class manages a disk cache of arbitrary objects.
	It first constructs a unique name, based on information that you give,
	then you can C{dump} data to that path, or C{load} data from that path.
	An attempt to C{load} data will either succeed or raise an exception;
	an attempt to C{dump} will either succeed or silently fail.

	Typical use::
	
		def cached_f(parameters):
			ci = cache_info(info=tuple(parameters))
			if ci is not None:
				try:
					return ci.load()
				except (BadFileFormat, IOError, OSError):
					pass
			o = f(parameters)
			if ci is not None:
				ci.dump(o)
			return o

	@note: This class assumes that the results it is cacheing are generated by a
		function C{f(parameters)}.  You need to be careful to give all of the
		relevant parameters to C{cache_info}, otherwise you can get the wrong
		results back.  For instance, if you have five parameters and you forget
		to give C{parameters[2]} to C{cache_info}, it will happily store
		values obtained with all different values of C{parameters[2]} in the same
		slot, and when you later call C{load}, you'll get whatever you asked for,
		even if it is not what you wanted.
	"""
	Age = 864000
	NumObj = 10000

	_dump = g_mailbox.mailbox()
	_dumpthread = threading.Thread(target=_bg_dumper, args=(_dump,), name='cache_dumper')
	_dumpthread.daemon = True
	_dumpthread.start()
	_clean = g_mailbox.mailbox()
	_cleanthread = threading.Thread(target=_bg_cleaner, args=(_clean,), name='cache_cleaner')
	_cleanthread.daemon = True
	_cleanthread.start()

	def __init__(self, root, info=(), fname=None, modname=None, mod=None):
		"""
		@param info: This is where you specify the parameters from which the cached value
			can be computed.  It is essentially a look-up key for the value.
		@type info: tuple(anything)
		@param fname: You can specify that the cached value depends on the contents of
			a file (in addition to other parameters).   See L{fileinfo} for details.
		@type fname: str
		@type modname: str or tuple(str)
		@param modname: You can specify that the value depends on a module (or a list of modules).
			(You give the names of the modules here.)  In which case, it tries
			to detect changes to the specified modules.   See L{namedModInfo} for details.
			You use this argument to protect youself against changes to the code
			used to compute the cached value.  Obviously, you don't want to L{load}
			a value from last weeks, buggy implementation.
		@param modname: You can specify that the value depends on a module (or a list of modules).
			(You give the module itself here.)  In which case, it tries
			to detect changes to the specified modules.   See L{modinfo} for details.
		@type mod: L{module} or L{tuple}(L{module}).
		@note: Certain compromises were made in the handling of C{modname} and C{mod}.
			Even if you use them, you are not 100% guaranteed to be protected from
			all changes to the code used to compute the cached values.   To be
			entirely safe, you should manually clear the cache when ever you
			change your code.   However, this will probably save your tail if
			you forget to clear the cache.  See L{modinfo} for details.
		@note: If there is an error when reading files
			(i.e. if C{fname}, C{modname}, or C{mod} is specified),
			then the object will be constructed with C{info=None}.
			This will lead to a L{OSError} if you then call L{load} on the object,
			which is what you'd get from a cache miss.
			Calling L{dump} or L{bg_dump} will silently do nothing.
		"""
		if info is None:
			raise ValueError, "info=None.  Is this the result of a previous constructor failure?"
		self.info = info
		try:
			if fname is not None:
				self.info += fileinfo(fname)
			if modname is not None:
				self.info += namedModInfo(modname)
			if mod is not None:
				self.info += modinfo(mod, {})
		except CannotGetStat, ex:
			die.warn("Error in getting cache info for %s" % str(ex))
			self.info = None
		self.root = root
		self.tail = '.pickle'
		self._dname = None	#: Pathname info, computed only when needed
		self._fpath = None	#: Pathname info, computed only when needed

	def __repr__(self):
		return "<cache_info %s %s %s>" % (self.root, self.info, self.tail)

	def copy(self):
		if self.info is None:
			return None
		return cache_info(self.root, info=self.info)


	def addinfo(self, *s, **kv):
		"""
		@note: This does I{not} modify self!  It creates a new object.
		"""
		if self.info is None:
			return None
		return cache_info(root=self.root, info=self.info+s,
					fname=kv.get('fname', None),
					modname=kv.get('modname', None),
					mod=kv.get('mod', None)
					)


	def makespace(self, avoid):
		n = 0
		p = 0
		when = time.time() - self.Age
		while n<2 and p<3:
			n += _dodel(self.root, avoid, when, 1.0/self.NumObj)
			p += 1
		if DEBUG and n > 0:
			die.info("Deleted %d files from the cache %s" % (n, self.root))


	def dump(self, e):
		"""Cache some data on the disk.
		@rtype: could be anything picklable.
		@return: whatever was passed as C{e}.
		@param e: the data to write.
		@type e: anything picklable.
		@note: This function might quietly fail.   Since this is a cache, failure to write
			is not considered a major problem.   In my experience, failure to write is
			often caused by intermittent network problems, and you don't want it to crash
			a long-running computation.
		"""
		if self.info is None:
			return
		li = len(self.info)
		assert li>0
		i1 = self.info[:(1+li)//2]
		i2 = self.info[(li-1)//2:]
		dname, fpath = self.cachepath()
		fd = None
		try:
			gpkmisc.makedirs(dname)
			fd = open(fpath, 'w')
			# We are assuming that the pickel protocol is sequential,
			# and that disk writes are sequential, so that if the two
			# ends of the dump are correct (i1 and i2) then the stuff
			# in between will be correct.
			cPickle.dump((i1, e, i2), fd, protocol=cPickle.HIGHEST_PROTOCOL)
			# os.rename(ftmp, fpath)
			# self.makespace(fpath)
		except (OSError, IOError, cPickle.PicklingError), ex:
			die.warn("cache:dump: %s on %s" % (ex, fpath))
			try:
				os.remove(fpath)
			except (IOError, OSError):
				pass
		finally:
			if fd is not None:
				try:
					fd.close()
				except IOError, ex:
					die.warn("Dump to cache failed on fd.close(): %s" % ex)
		self._clean.put((self, fpath))
		return e
	

	def bg_dump(self, e):
		if self.info is None:
			return
		if len(self.info)==0:
			raise ValueError, "Need to specify cache info"
		# t = threading.Thread(target=self.dump, args=(e,), name='cache_dumper%s' % id(e))
		# t.start()
		self._dump.put((self, e))


	def load(self):
		"""Pull in some data from the disk.
		@rtype: could be anything picklable.
		@return: whatever was cached on disk.
		@raise BadFileFormat: when the data isn't valid.
		@raise OSError: on cache miss.
		@raise IOError: e.g. network problems.
		"""
		if self.info is None:
			raise IOError, "cache_path.load: does not know what file to open, as info=None"
		dname, fpath = self.cachepath()
		fd = open(fpath, 'r')
		x = cPickle.load(fd)
		del fd
		li = len(self.info)
		assert li>0
		if(isinstance(x, tuple) and len(x)==3
			and len(x[0])>0 and len(x[2])>0 and len(x[0])+len(x[2])==li+1
			and x[0][-1]==x[2][0]
			and x[0]==self.info[:(1+li)//2] and x[2]==self.info[(li-1)//2:]
			):
			if DEBUG:
				die.info("Cache hit: %s" % fpath)
			return x[1]
		die.info("Cache fail: %s" % fpath)
		# Cache fail should catch cases of file truncation and data corruption,
		# even if the cPickle.load call doesn't.
		raise BadFileFormat, "Cache fail %s" % fpath


	def cachepath(self):
		"""Return a pathname suitable for cacheing some result.
		@return: C{(path_to_root,path_with_tail)}.   C{Path_to_root} is/will be a directory;
			C{path_with_tail} is a path to a data file within that directory.
			Normally, the actual cache is at the location
			C{os.path.join(path_to_root,path_with_tail)} on the disk;
			that is what you would pass as the C{fname} argument to L{load_cache} or
			L{dump_cache}.
		@rtype: C{tuple(str, str)}
		@raise ValueError: if you haven't specified any C{info} yet.
		"""
		if self._dname is not None:
			return (self._dname, self._fpath)
		if len(self.info)==0:
			raise ValueError, "Need to specify cache info"
		hf = hashlib.md5(repr(self.info)).hexdigest()
		d1 = hf[:2]
		d2 = hf[2:4]
		d3 = hf[4:6]
		fc = hf[6:]
		self._dname = os.path.join(self.root, d1, d2, d3)
		self._fpath = os.path.join(self._dname, fc) + self.tail
		return (self._dname, self._fpath)

	
	Errors = (IOError, EOFError, UnpicklingError, BadFileFormat)



def walkcache(top):
	"""This is to help humans read the cache.
	"""
	for (dirpath, dirnames, filenames) in os.walk(top):
		for fn in filenames:
			p = os.path.join(dirpath, fn)
			try:
				x = cPickle.load(open(p, 'r'))
			except cPickle.UnpicklingError, ex:
				print '#', p, str(ex)
				continue
			if(isinstance(x, tuple) and len(x)==3
				and len(x[0])>0 and len(x[2])>0
				and x[0][-1]==x[2][0]
				):
				print p, x[0][:-1] + x[2]
			else:
				print '#', p, '???'


def test_errs():
	cache_info('/tmp', fname="/u/ajdn/wlkenql/q!!")

def test_normal():
	import shutil
	import g_exec
	N = 500
	tmp = '/tmp/ci_cache_py_test'
	cache_info.NumObj = N
	cache_info.Age = 1.0
	for i in range(2*N):
		cache_info(tmp, info=(i,0), mod=die).bg_dump(i%97)
		# if i%100 == 99:
			# die.info("filling: i=%d" % i)
	nmiss = 0
	nhit = 0
	for i in range(2*N-N//10,2*N):
		try:
			x = cache_info(tmp, info=(i,0), mod=die).load()
			assert x == (i%97)
			nhit += 1
		except IOError:
			nmiss += 1
	print 'BG dump done'
	for i in range(2*N):
		cache_info(tmp, info=(i,1), mod=die).dump(i%197)
		# if i%100 == 99:
			# die.info("filling: i=%d" % i)
	for i in range(2*N-N//10,2*N):
		try:
			x = cache_info(tmp, info=(i,1), mod=die).load()
			assert x == (i%197)
			nhit += 1
		except IOError:
			nmiss += 1
	die.info("Cache: misses=%d hits=%d" % (nmiss, nhit))
	assert nmiss < nhit//10
	n = len(list(g_exec.getiter_raw(None, ["find", tmp, "-type", "f", "-name", "*.pickle"])))
	die.info("Number of files=%d" % n)
	assert 0.3*N < n < 3*N
	shutil.rmtree(tmp);

def test():
	test_normal()
	test_errs()

if __name__ == '__main__':
	test()
	# import sys
	# walkcache(sys.argv[1])










speechresearch/gmisclib/g_pipe.py


"""A multithreaded version of os.popen2().  Note that the argument list
isn't quite the same."""


import subprocess as S




class pfd(object):
	__doc__ = """Pseudo-file descriptor.  Just like a FD, except
		that it waits for the process at the end of the pipe
		to terminate when you close it.
		"""

	def __init__(self, p):
		self.fd = p.stdout
		assert p is not None
		self.p = p
		self.mode = "r"
		self.closed = False

		self.readline = self.fd.readline
		self.next = self.fd.next
		self.flush = self.fd.flush
		self.__iter__ = self.fd.__iter__
		self.read = self.fd.read
		self.readlines = self.fd.readlines
		self.fileno = self.fd.fileno

	# def read ... copied from file.read
	def read(self):
		return self.fd.read()

	# def readline ... copied from file.readline
	def readline(self):
		return self.fd.readline()

	# def readlines ... copied from file.readlines
	def readlines(self):
		return self.fd.readlines()

	# def next ... copied from file.next
	def next(self):
		return self.fd.next()

	# def __iter__ ... copied from file.__iter__

	def __iter__(self):
		return self.fd.__iter__()

	# def flush ... copied from file.flush
	def flush(self):
		return

	# def fileno ... copied from file.fileno


	def xreadlines(self, sizehint=-1):
		return self.fd.xreadlines(sizehint)


	def close(self):
		if not self.closed:
			self.fd.close()
			self.closed = True
			self.p.wait()
		return self.p.returncode


	def __del__(self):
		self.close()


def popen2(path, args, bufsize=0):
	"""Forks off a process, and returns the processes
	input and output file descriptors.  The latter is really
	a pfd (defined above).

	Path and args are passed directly into os.execvp().
	"""

	p = S.Popen(args, executable=path,
			stdin=S.PIPE, stdout=S.PIPE, close_fds=True)
	return (p.stdin, pfd(p))


def test():
	si, so = popen2("sed", ["sed", "-e", "s/or/er/"])
	si.write("hello, world!\nsecond line\n")
	si.close()
	assert so.readline() == "hello, werld!\n"
	a = so.readlines()
	assert len(a) == 1
	assert a[0] == "second line\n"
	tmp = so.close()
	assert tmp == 0, "tmp=%s" % tmp

if __name__ == '__main__':
	test()
	test()










speechresearch/gmisclib/mcmc_idxr.py


import math
import random
import numpy

import mcmc	# from gmisclib
import mcmc_indexclass as IC

class probdist_c(object):
	def __call__(self):
		"""Sample from the probability distribution.
		@return: the sample
		@rtype: C{float}
		"""
		raise RuntimeError, "Virtual function"

	def logdens(self, x):
		"""Return the log(density) of the probability distribution at x.
		@param x: the position where the density should be evaluated.
		@type x: C{float}
		@return: C{log(density)}
		@rtype: C{float}
		@raise mcmc.NotGoodPosition: when the density is not defined at C{x}.
		"""
		raise RuntimeError, "Virtual function"


class Fixed(probdist_c):
	"""This is essentially a delta-function probability distribution.
	Use this for fixed parameters.
	@note: Software that uses this should ignore C{logdens}.
	"""

	def __init__(self, value):
		self.v = value
	
	def __call__(self):
		return self.v

	logdens = None

	@property
	def __doc__(self):
		return "Fixed value %s" % str(self.v)

class Weibull(probdist_c):
	"""Weibull distribution"""
	def __init__(self, scale, shape):
		if not ( shape >= 0.0 and scale>=0.0):
			raise ValueError, "Weibull: shape=%s; scale=%s" % (str(shape), str(scale))
		self.shape = shape
		self.scale = scale
	
	def __call__(self):
		return random.weibullvariate(self.scale, self.shape)
	
	def logdens(self, x):
		assert x >= 0.0
		x /= self.scale
		return -x**self.shape + math.log(x)*(self.shape-1) + math.log(self.shape/self.scale)

	@property
	def __doc__(self):
		return "Weibull(%g,%s)" % (self.scale, self.shape)


class Expo(probdist_c):
	"""Exponential distribution"""

	def __init__(self, lmbda):
		"""@type lmbda: float
		@param lmbda: M{1/the_mean} (also M{1/the_standard_deviation} )
		@except ValueError: Bad parameters for the distribution.
		"""
		if not (lmbda > 0.0):
			raise ValueError, "Expo: lmbda=%s" % str(lmbda)
		self.lmbda = lmbda

	def __call__(self):
		return random.expovariate(self.lmbda)

	def logdens(self, x):
		if not (x > 0.0):
			raise mcmc.NotGoodPosition, "Expo: x=%s" % str(x)
		return -self.lmbda*x + math.log(self.lmbda)

	@property
	def __doc__(self):
		return "Exponential(%g)" % self.lmbda


class Normal(probdist_c):
	"""Normal distribution"""

	def __init__(self, mu, sigma):
		if sigma <= 0.0:
			raise mcmc.NotGoodPosition, "Normal: sigma=%s" % str(sigma)
		self.mu = mu
		self.sigma = sigma

	def __call__(self):
		return random.normalvariate(self.mu, self.sigma)

	def logdens(self, x):
		return -(((x-self.mu)/self.sigma)**2)/2.0 - math.log(math.sqrt(2*math.pi)*self.sigma)

	@property
	def __doc__(self):
		return "Normal(%g+-%g)" % (self.mu, self.sigma)



class Uniform(probdist_c):
	"""Uniform distribution
	"""
	def __init__(self, low, high):
		"""
		@except ValueError: Bad parameters for the distribution.
		"""
		if not (low < high):
			raise ValueError, "Uniform: low=%s >= high=%s" % (low, high)
		self.low = low
		self.high = high

	def __call__(self):
		return random.uniform(self.low, self.high)

	def logdens(self, x):
		return 1.0/(self.high-self.low)

	@property
	def __doc__(self):
		return "Uniform(%g,%g)" % (self.low, self.high)


class LogNormal(probdist_c):
	"""Lognormal distribution
	"""
	def __init__(self, mu, sigma):
		"""
		@param sigma: The standard deviation of the log of the resulting distribution.
		@param mu: The median of the resulting distribution, I{not} the log of the median.
		@type mu: float
		@type sigma: float
		@except ValueError: Bad parameters for the distribution.
		"""
		if sigma <= 0.0 or not (mu != 0.0):
			raise ValueError, "LogNormal: sigma=%s, mu=%s" % (str(sigma), str(mu))
		self.mu = mu
		self.sigma = sigma

	def __call__(self):
		return self.mu*math.exp(random.normalvariate(0.0, self.sigma))

	def logdens(self, x):
		if (x>0.0) != (self.mu>0.0) or not (x != 0.0):
			raise mcmc.NotGoodPosition, "LogNormal: x=%s, mu=%s" % (str(x), str(self.mu))
		x = math.log(x/self.mu)
		return -((x/self.sigma)**2)/2.0 - math.log(math.sqrt(2*math.pi)*self.sigma)

	@property
	def __doc__(self):
		return "Lognormal(%g+-%g)" % (self.mu, self.sigma)




def logp_prior_normalized(x, guess_prob_dist):
	"""
	@type guess_prob_dist: list((str, probdist_c))
	@type x: newstem2.indexclass.index_base
	@rtype: float
	@return: the log of the prior probability.
	@except L{mcmc.NotGoodPosition}: When raised by any of the underlying probability distributions.
	"""
	lp = 0.0
	gpd = IC.PriorProbDist(guess_prob_dist)
	for key in x.map.keys():
		v = x.p(*key)

		vv = None
		fkey = x._fmt(key)
		vv = gpd[fkey]
		try:
			logp = vv.logdens(v)
		except mcmc.NotGoodPosition, ex:
			raise ex.add_args("fkey=%s" % fkey, "v=%s" % str(v), "doc=%s" % vv.__doc__)
		lp += logp
	return lp


class problem_definition(mcmc.problem_definition):
	def __init__(self ):
		mcmc.problem_definition.__init__(self)
		self.idxr = None
		self.cached = -1e30
		self.ckey = None


	def set_idxr(self, idxr):
		self.idxr = idxr


	def plot(self, idxr, arg, pylab, inum):
		raise RuntimeError, "Virtual Function"


	def do_print(self, idxr, arg, iter):
		raise RuntimeError, "Virtual Function"


	def logp(self, x):
		assert self.idxr is not None, "You need to call self.set_idxr()."
		if self.ckey is not None and numpy.equal(self.ckey, x).all():
			return self.cached
		self.idxr.clear()
		self.idxr.set_prms(x)
		prob, constraint, logprior = self.logp_guts(self.idxr)
		self.cached = prob - constraint + logprior
		self.ckey = numpy.array(self.idxr.get_prms(), copy=True)
		return self.cached


	def logp_data_normalized(self, x):
		"""Only define this if you can compute the actual probability
		density for the data given model & parameters,
		not just something proportional to it!
		To do this
		function, you need to be able to do the full multidimensional
		integral over the probability distribution!

		NOTE that x is an indexer!
		NOTE that this is not the full logp function: it doesn't contain the prior!
		"""
		prob, constraint, logprior = self.logp_guts(x)
		return prob


	def fixer(self, x):
		assert self.idxr is not None, "You need to call self.set_idxr()."
		# print 'fixer in', hash(x.tostring())
		# print '\tPrms', ' '.join(['%.3f' % q for q in x])
		self.idxr.set_prms(x)
		prob, constraint, logprior = self.logp_guts(self.idxr)
		# print '\tProb, constraint', prob, constraint
		self.cached = prob - constraint + logprior
		self.ckey = numpy.array(self.idxr.get_prms(), copy=True)
		# print 'fixer out', hash(self.ckey.tostring())
		return self.ckey


	def logp_prior_normalized(self, x):
		return logp_prior_normalized(x, self.PriorProbDist)

	PriorProbDist = None	#: Data for guessing.

	def logp_guts(self, idxr, data_sink=None):
		raise RuntimeError, "Virtual method"











speechresearch/gmisclib/weighted_percentile.py


"""This computes order statistics on data with weights.
"""

import numpy


def wp(data, wt, percentiles):
	"""Compute weighted percentiles.
	If the weights are equal, this is the same as normal percentiles.
	Elements of the C{data} and C{wt} arrays correspond to
	each other and must have equal length (unless C{wt} is C{None}).

	@param data: The data.
	@type data: A L{numpy.ndarray} array or a C{list} of numbers.
	@param wt: How important is a given piece of data.
	@type wt: C{None} or a L{numpy.ndarray} array or a C{list} of numbers.
		All the weights must be non-negative and the sum must be
		greater than zero.
	@param percentiles: what percentiles to use.  (Not really percentiles,
		as the range is 0-1 rather than 0-100.)
	@type percentiles: a C{list} of numbers between 0 and 1.
	@rtype: [ C{float}, ... ]
	@return: the weighted percentiles of the data.
	"""
	assert numpy.greater_equal(percentiles, 0.0).all(), "Percentiles less than zero"
	assert numpy.less_equal(percentiles, 1.0).all(), "Percentiles greater than one"
	data = numpy.asarray(data)
	assert len(data.shape) == 1
	if wt is None:
		wt = numpy.ones(data.shape, numpy.float)
	else:
		wt = numpy.asarray(wt, numpy.float)
		assert wt.shape == data.shape
		assert numpy.greater_equal(wt, 0.0).all(), "Not all weights are non-negative."
	assert len(wt.shape) == 1
	n = data.shape[0]
	assert n > 0
	i = numpy.argsort(data)
	sd = numpy.take(data, i, axis=0)
	sw = numpy.take(wt, i, axis=0)
	aw = numpy.add.accumulate(sw)
	if not aw[-1] > 0:
		raise ValueError, "Nonpositive weight sum"
	w = (aw-0.5*sw)/aw[-1]
	spots = numpy.searchsorted(w, percentiles)
	o = []
	for (s, p) in zip(spots, percentiles):
		if s == 0:
			o.append(sd[0])
		elif s == n:
			o.append(sd[n-1])
		else:
			f1 = (w[s] - p)/(w[s] - w[s-1])
			f2 = (p - w[s-1])/(w[s] - w[s-1])
			assert f1>=0 and f2>=0 and f1<=1 and f2<=1
			assert abs(f1+f2-1.0) < 1e-6
			o.append(sd[s-1]*f1 + sd[s]*f2)
	return o



def wtd_median(data, wt):
	"""The weighted median is the point where half the weight is above
	and half the weight is below.   If the weights are equal, this is the
	same as the median.   Elements of the C{data} and C{wt} arrays correspond to
	each other and must have equal length (unless C{wt} is C{None}).

	@param data: The data.
	@type data: A L{numpy.ndarray} array or a C{list} of numbers.
	@param wt: How important is a given piece of data.
	@type wt: C{None} or a L{numpy.ndarray} array or a C{list} of numbers.
		All the weights must be non-negative and the sum must be
		greater than zero.
	@rtype: C{float}
	@return: the weighted median of the data.
	"""
	spots = wp(data, wt, [0.5])
	assert len(spots)==1
	return spots[0]


def wtd_median_across(list_of_vectors, wt):
	"""Takes a weighted component-by-component median of a sequence of vectors.
	@param list_of_vectors: the data to be combined
	@type list_of_vectors: any sequence of lists or numpy.ndarray.
		All the inside lists must be of the same length.
	@type wt: a vector of weights (one weight for each input vector) or None.
	@param wt: sequence of numbers or None
	@return: the median vector.
	@rtype: C{numpy.ndarray}
	"""
	lov = list(list_of_vectors)
	n = len(lov[0])
	for v in lov:
		if len(v) != n:
			for (i,vv) in enumerate(lov):
				if len(vv) != n:
					raise ValueError, "Vector lengths don't match: %d[0] and %d[%d]" % (n, len(vv), i)
	m = len(lov)
	tmp = numpy.zeros((m,))
	rv = numpy.zeros((n,))
	for i in range(n):
		for (j,v) in enumerate(lov):
			tmp[j] = v[i]
		rv[i] = wtd_median(tmp, wt)
	return rv
	


def test_wp():
	assert numpy.allclose(wp([1, 2, 3, 4, 5, 6, 7, 8, 9, 10], None,
					[0.0, 1.0, 0.5, 0.51, 0.49, 0.01, 0.99]),
				[1.0, 10.0, 5.5, 5.6, 5.4, 1.0, 10.0], 0.0001)
	assert numpy.allclose(wp([0, 1, 2, 3, 4], [0.1, 1.9, 1.9, 0.1, 1],
					[0.0, 1.0, 0.01, 0.02, 0.99]),
					[0.0, 4.0, 0.0, 0.05, 4.0], 0.0001)


def test_median():
	d = [1,1,1,1,2,2,2,2]
	w = [1,1,1,1,2,1,1,1]
	assert 1.0 <= wtd_median(d,w) <= 2.0
	d = [1.0,1,1,1, 2,2,2,2]
	w = [1,1.1,2,1, 2,1,1,1]
	assert 1.0 <= wtd_median(d,w) <= 2.0
	d = [1,1,1,1,2,3,3,3,3.0]
	w = [1,1,1,1,1.0,1,1,1,1]
	assert abs(wtd_median(d,w)-2.0) < 0.001
	d = [1,1,1,1,2,3,3,3,3.0]
	w = [1,1,1.1,1,1.0,1,1,1,1]
	assert 1.0 <= wtd_median(d,w) <= 2.0
	d = [1,1,1,1,2,3,3,3,3.0]
	w = [1.3,1.3,1.3,1.3,1.0,1,1,1,1]
	assert 1.0 <= wtd_median(d,w) <= 2.0
	d = [1,1,1,1,2,3,4,4.0]
	w = [1.,1.,1.,1.,0.0,1,2,2]
	assert abs(wtd_median(d,w)-3.0) < 0.001


def test():
	test_wp()
	test_median()

if __name__ == '__main__':
	test()










speechresearch/gmisclib/findleak.py


# -*- Mode: Python; tab-width: 4 -*-

__author__ = "Samual M. Rushing"
# See http://www.nightmare.com/medusa/memory-leaks.html

import sys
import types
import os
import re

def get_refcounts():
    d = {}
    # collect all classes
    for m in sys.modules.values():
        for sym in dir(m):
            o = getattr (m, sym)
            if type(o) is types.ClassType:
                d[o] = sys.getrefcount (o)
    # sort by refcount
    pairs = [ (x[1], x[0]) for x in d.items() ]
    pairs.sort()
    pairs.reverse()
    return pairs


def print_top_N(N=100, prefix='#TOPref'):
	for (n, c) in get_refcounts()[:N]:
		if n > 8:
			print '%s%10d %s.%s' % (prefix, n, c.__module__, c.__name__)


def readvm():
	fd = open("/proc/%d/status" % os.getpid(), "r")
	lines = fd.readlines()
	fd.close()
	nvms = 0
	for line in lines:
		a = line.split()
		if a[0] == 'VmData:':
			assert a[2] == 'kB'
			nvms = int(a[1])
	return nvms

_a1kid = 1
def alloc1k():
	global _a1kid
	tmp = ('%10d' % _a1kid) * 100
	_a1kid += 1
	return tmp

_vmstat = 0
def vm(comment=''):
	global _vmstat
	nvms = 0
	prefix = '#VMSTAT: '
	size = 0
	tmp1 = readvm()
	memstore = []
	while 1:
		memstore.append( alloc1k() )
		size += 1
		tmp2 = readvm()
		if tmp2 > tmp1:
			break
		# print 'len(ms)', len(memstore), tmp2, tmp1
	nvms = tmp1 + 1 - size
	delta = nvms - _vmstat
	_vmstat = nvms
	print '%s%d # %s' % (prefix, delta, comment)

vm('STARTUP')


def lookvmstat(fname):
	def usage_add(u, id, v):
		try:
			u_id = u[id]
			x = (1 + u_id[0], v+u_id[1])

		except KeyError:
			x = (1, v)
		u[id] = x

	fd = open(fname, 'r')
	vml = re.compile('^#VMSTAT:')
	usage = {}
	while 1:
		l = fd.readline()
		if l == '':
			break
		if vml.match(l):
			a = l.strip().split()
			if a[2] != '#':
				continue
			id = ' '.join(a[3:])
			vec = float(a[1])
			usage_add(usage, id, vec)
	fd.close()
	tmp = [ ( -v[1]/float(v[0]), id, v) for (id, v) in usage.items() ]
	tmp.sort()
	for (fom, id, v) in tmp[:20]:
		print id, v


if __name__ == '__main__':
    vm()
    print_top_N()
    vm()
    print_top_N()
    vm()
    tmp = 'adadsadadasd' * 1000
    vm()
    tmp = None
    vm()












speechresearch/gmisclib/HTK_HMM_io.py


# -*- coding: utf-8 -*-
"""This reads in HMM files produced by HTK.
"""

import re
import sys
import numpy
import string
from gmisclib import g_encode


I = '  '

class BadFormatError(ValueError):
	def __init__(self, t, s):
		if t is not None:
			prefix = 'Line %d in %s: ' % (t.lnum, t.current.name)
		else:
			prefix = ''
		ValueError.__init__(self, '%s%s' % (prefix, s))




class vec(object):
	cname = {'u': 'Mean', 'v': 'Variance', 'i': 'InvCov', 't': 'TransP'}
	dim = {'u': 1, 'v': 1, 'i': -2, 't': 2}

	def __init__(self, vtype, v, name=None):
		"""@type vtype: string, one of 'u', 'v', 'i', 't'
		"""
		self.name = name
		self.v = v
		assert vtype in self.cname
		self.code = vtype
		self.id = hash((self.name, self.code, v.tostring()))
	
	def __eq__(self, other):
		return self.name==other.name and self.code==other.code and self.id==other.id
	
	def __hash__(self):
		return self.id
	
	def __repr__(self):
		return "<%s:%s %s>" % (self.code, self.name, str(self.v))

	def write(self):
		o = ['<%s> %d' % (self.cname[self.code], self.v.shape[0])]
		n = self.v.shape[0]
		title = self.cname[self.code]
		dim = self.dim[self.code]
		vec = self.v
		if dim == 1:
			assert len(vec.shape)==1
			tmp = [ '%.4f' % q for q in vec]
			o = [ I*4 + '<%s> %d' % (title, n),
				I*5 + ' '.join(tmp)
				]
		elif dim == -2:
			o = [ I*4 + '<%s> %d' % (title, n) ]
			for i in range(n):
				tmp = [ I*5 ]
				for j in range(i, n):
					tmp.append('%.3f' % vec[i,j])
				o.append(' '.join(tmp))
		elif dim == 2:
			o = [ I*4 + '<%s> %d' % (title, n) ]
			for i in range(n):
				tmp = [ I*5 ]
				for j in range(n):
					tmp.append('%.3f' % vec[i,j])
				o.append(' '.join(tmp))
		return o


class mixture(object):
	code = 'm'

	def __init__(self, wt=1.0, mean=None, var=None, name=None):
		self.name = name
		self.wt = wt
		self.m = mean
		self.v = var

	def __hash__(self):
		return hash((self.wt, self.m, self.v))
	
	def __eq__(self, other):
		return self.wt==other.wt and self.m==other.m and self.v==other.v

	def check(self):
		assert self.v is not None
		assert self.m is not None
		assert self.wt >= 0.0
		assert isinstance(self.v, vec) or isinstance(self.v, ref)
		assert isinstance(self.m, vec) or isinstance(self.m, ref)

	def __repr__(self):
		v0 = str(self.v)[:50]
		m0 = str(self.m)[:50]
		return "[M wt=%g mu=%s... v=%s...]" % (self.wt, m0, v0)

	def write(self, imix=None):
		o = []
		if imix is not None:
			o.append(I*3 + '<Mixture> %d %f' % (imix, self.wt)) 
			o.extend(self.m.write())
			o.extend(self.v.write())
		return o


class ref(object):
	def __init__(self, thing):
		assert thing.code is not None and thing.name is not None, "thing=%s" % repr(thing)
		self.thing = thing
		
	def write(self):
		return [I*4 + '~%s "%s"' % (self.thing.code, self.thing.name)]


def deref(x):
	if isinstance(x, ref):
		return x.thing
	return x


class state(object):
	def __init__(self, name=None):
		self.mx = [None, mixture()]
		self.name = name

	def create_mx(self, i):
		if i < len(self.mx):
			if self.mx[i] is None:
				self.mx[i] = mixture()
		else:
			self.mx.extend( [None] * (i-len(self.mx)) )
			self.mx.append( mixture() )
		return self.mx[i]

	def check(self, istate=-1, phone='???'):
		if self.mx[0] is not None:
			raise BadFormatError(None, "mixture[0] should be None in %s" % phone)
		for i in range(1, len(self.mx)):
			if self.mx[i] is None:
				raise BadFormatError(None, "mixture %d/%d not set in state %d of %s" % (i, len(self.mx), istate, phone))
			self.mx[i].check()

	def __repr__(self):
		return "<STATE %s>" % (', '.join([str(q) for q in self.mx]))
			
	def write(self, istate):
		o = []
		nmix = len(self.mx) - 1
		if istate is None:
			o.append(I*2 + '<NumMixes> %d' % nmix)
		else:
			o.append(I*2 + '<State> %d <NumMixes> %d' % (istate, nmix))
		for (i, mx) in enumerate(self.mx[1:]):
			o.extend(mx.write(i+1))
		return o




class hmm(object):
	def __init__(self, numstates, name=None):
		self.states = [ None ] * numstates
		self.t = None
		self.name = name

	def check(self):
		if self.states[0] is not None or self.states[1] is not None:
			raise BadFormatError(None, "State[0] and [1] should be None in %s" % self.name)
		for i in range(2, len(self.states)):
			if self.states[i] is None:
				raise BadFormatError(None, "State %d/%d not set in %s" % (i, len(self.states), self.name))
			self.states[i].check(istate=i, phone=self.name)
			
	def write(self):
		o = []
		for (i,s) in enumerate(self.states[2:]):
			o.extend(s.write(i+2))
		tr = self.t.write()
		nstates = len(self.states)
		return ['~h "%s"' % self.name, '<BeginHMM>',
				I*1 + '<NumStates> %d' % nstates
				] + o + tr + ['<EndHMM>']





class hmmset(object):
	def __init__(self):
		self.phones = []
		self.v_macros = {}
		self.u_macros = {}
		self.i_macros = {}
		self.s_macros = {}
		self.o_macro = {}

	def twiddle_o(self):
		om = self.o_macro
		si0, si1 = om['streaminfo']
		sourcekind = '_'.join([om['basekind']] + om['parmkind'])
		o = ['~o', '<STREAMINFO> %d %d' % (si0, si1),
			'<VECSIZE> %d' % om['vecsize'],
			 '<%s>' % om['durkind'],
			 '<%s>' % sourcekind
			]
		if 'covkind' in om:
			 o.append('<%s>' % covkind)
		return ' '.join(o)
	
	def write(self):
		o = [self.twiddle_o()]
		for (k, v) in self.v_macros.items():
			o.append('~v "%s"' % k)
			o.extend(v.write())
		for (k, v) in self.u_macros.items():
			o.append('~u "%s"' % k)
			o.extend(v.write())
		for (k, v) in self.i_macros.items():
			o.append('~i "%s"' % k)
			o.extend(v.write())
		for (k, v) in self.s_macros.items():
			o.append('~s "%s"' % k)
			o.extend(v.write())
		for p in self.phones:
			o.extend( p.write())
		return o


class tokstream(object):
	"""This breaks the HTK HMM file down into tokens."""

	int = re.compile('([+-]?\d+)')
	float = re.compile('([+-]?[0-9]*[.][0-9]*[e0-9+-]*)')
	bracket = re.compile('<\s*(\w+)\s*>')
	macro = re.compile('~([a-zA-Z])')
	name = re.compile('"([a-zA-Z_]\w*)"')

	def __init__(self, fdlist):
		self.fds = list(fdlist)
		if self.fds:
			self.current = self.fds.pop(0)
		else:
			self.current = None
		self.lnum = 0
		self.nextline()
		self.fulltok = None

	def _getline(self):
		if self.current is None:
			return None
		while True:
			line = self.current.readline()
			self.lnum += 1
			if line == '':
				return None
			else:
				line = line.strip()
			if line != '':
				return line

	def nextline(self):
		"""Get the next line from the input files(s).  Sets self.line.
		@return: the line.
		@rtype: str or L{None}.
		"""
		self.line = self._getline()
		if self.line is None:
			if self.fds:
				self.current = self.fds.pop(0)
				self.lnum = 0
				self.line = self._getline()
			else:
				self.line = None
		return self.line


	def __nonzero__(self):
		"""@return: True when there is more work to be done."""
		return self.line is not None

	def get(self):
		"""Get a token.
		This also sets C{self.fulltok} with the full text of the token.
		@raise BadFormatError: When the remainder of the line doesn't match any legal pattern.
		@return: The regular expression that matches the next token, and the relevant text.
		@rtype: (compiled regular expression, str)
		"""
		assert self.line is not None
		for pat in [self.macro, self.bracket, self.float, self.int, self.name]:
			m = pat.match(self.line)
			if m:
				self.line = self.line[m.end():].strip()
				if self.line == '':
					self.nextline()
				tok = m.group(1)
				if pat is self.bracket:
					tok = tok.lower()
				self.fulltok = m.group(0)
				return (pat, tok)
		raise BadFormatError(self, "Cannot match remainder of line: '%s'" % self.line)

	def get_name(self):
		p, tok = self.get()
		if p is not self.name:
			raise BadFormatError(self, "Expected a name, got %s" % self.fulltok)
		return tok

	def get_bracket(self):
		p, tok = self.get()
		if p is not self.bracket:
			raise BadFormatError(self, "Expected a bracket, got %s" % self.fulltok)
		return tok

	def get_int(self):
		p, tok = self.get()
		if p is not self.int:
			raise BadFormatError(self, "Expected an int, got %s" % self.fulltok)
		return int(tok)

	def get_float(self):
		p, tok = self.get()
		if p is not self.float and p is not self.int:
			raise BadFormatError(self, "Expected a float, got %s" % self.fulltok)
		return float(tok)





def read_floats_t(vtype, dim, t, tok, phoneme='???'):
	n = t.get_int()
	return read_vec(dim, n, t, vtype=vtype)


def read_floats_b(vtype, dim, t, tok, phoneme='???', name=None):
	if t.get_bracket() != vec.cname[vtype].lower():
		raise BadFormatError(t, 'macro "%s" expects a <variance> tag (phoneme=%s)' % (tok, phoneme))
	n = t.get_int()
	return read_vec(dim, n, t, vtype=vtype, name=name)


def read_vec(dim, n, t, name=None, vtype=None):
	if dim == 1:
		tmp = numpy.zeros((n,))
		for i in range(n):
			tmp[i] = t.get_float()
	elif dim == -2:
		tmp = numpy.zeros((n,n))
		for i in range(n):
			for j in range(i, n):
				tmp[i,j] = t.get_float()
		for i in range(n):
			for j in range(i+1, n):
				tmp[j,i] = tmp[i,j]
	elif dim == 2:
		tmp = numpy.zeros((n,n))
		for i in range(n):
			for j in range(n):
				tmp[i,j] = t.get_float()
	else:
		raise AssertionError, "Never happens"
	return vec(vtype, tmp, name)






def read(fdlist):
	rv = hmmset()
	phoneme = None
	statenum = None
	mixnum = None
	thishmm = None
	thisstate = None
	thismix = None
	t = tokstream(fdlist)
	while t:
		pat, tok = t.get()
		if pat is t.macro:
			if tok == 'h':
				phoneme = t.get_name()
			elif tok == 'o':
				rv.o_macro = {}
			elif tok == 'u' and thismix is not None:
				try:
					thismix.m = ref(rv.u_macros[t.get_name()])
				except KeyError, x:
					raise BadFormatError(t, "undefined macro ~%s '%s' in phoneme %s" % (tok, x, phoneme))
			elif tok == 'u':
				name = t.get_name()
				rv.u_macros[name] = read_floats_b('u',  1, t, tok, '---', name=name)
			elif tok == 'v' and thismix is not None:
				try:
					thismix.v = ref(rv.v_macros[t.get_name()])
				except KeyError, x:
					raise BadFormatError(t, "undefined macro ~%s '%s' in phoneme %s" % (tok, x, phoneme))
			elif tok == 'v':
				name = t.get_name()
				rv.v_macros[name] = read_floats_b('v', 1, t, tok, '---', name=name)
			elif tok == 'i' and thismix is not None:
				try:
					thismix.v = ref(rv.i_macros[t.get_name()])
				except KeyError, x:
					raise BadFormatError(t, "undefined macro ~%s '%s' in phoneme %s" % (tok, x, phoneme))
			elif tok == 'i':
				name = t.get_name()
				rv.i_macros[name] = read_floats_b('i',  -2, t, tok, '---', name=name)
			elif tok == 's' and statenum is not None:
				name = t.get_name()
				assert thishmm is not None
				thishmm.states[statenum] = rv.s_macros[t.get_name()]
			elif tok == 's':
				assert 0
		elif pat is t.bracket and tok=='gconst':
			t.get_float()
		elif pat is t.bracket and tok=='streaminfo':
			rv.o_macro['streaminfo'] = (t.get_int(), t.get_int())
		elif pat is t.bracket and tok=='vecsize':
			rv.o_macro['vecsize'] = t.get_int()
		elif pat is t.bracket and tok=='beginhmm':
			if phoneme is None:
				raise BadFormatError(t, "phoneme not named at BeginState")
			if t.get_bracket() != 'numstates':
				raise BadFormatError(t, "Expected numstates, got <%s>" % tok)
			numstates = t.get_int()
			if not (numstates > 0):
				raise BadFormatError(t, "numstates out of range: 0<%d for phoneme %s" % (numstates, phoneme))
			thishmm = hmm(numstates, phoneme)
		elif pat is t.bracket and tok=='state':
			if numstates is None:
				raise BadFormatError(t, "numstates not set before state")
			thisstate = state()
			statenum = t.get_int()
			thishmm.states[statenum] = thisstate
			if not (statenum>1 and statenum<= numstates):
				raise BadFormatError(t, "State number out of range: 1<%d<%d" % (statenum, numstates))
			mixnum = 1
			nummixes = 1
			thismix = thisstate.create_mx(mixnum)
		elif pat is t.bracket and tok=='nummixes':
			if thisstate is None:
				raise BadFormatError(t, "state not set before nummixes")
			nummixes = t.get_int()
			if not (nummixes > 0):
				raise BadFormatError(t, "nummixes out of range: 0<%d for state %d" % (nummixes, statenum))
		elif pat is t.bracket and tok=='mixture':
			if statenum is None:
				raise BadFormatError(t, "state not set before mixture")
			nummixes = None
			mixnum = t.get_int()
			thismix = thisstate.create_mx(mixnum)
			thismix.wt = t.get_float()
		elif pat is t.bracket and tok=='transp':
			n = t.get_int()
			if n != numstates:
				raise BadFormatError(t, "transp: size mismatch: %d != %d" % (n, numstates))
			thishmm.t = read_vec(2, numstates, t, vtype='t')
		elif pat is t.bracket and tok=='endhmm':
			thisstate = None
			mixnum = None
			thishmm.check()
			rv.phones.append(thishmm)
			thishmm = None
			phoneme = None
		elif thismix is not None and pat is t.bracket and tok=='variance':
			thismix.v = read_floats_t('v', 1, t, tok, phoneme)
		elif thismix is not None and pat is t.bracket and tok=='mean':
			thismix.m = read_floats_t('u', 1, t, tok, phoneme)
		elif thismix is not None and pat is t.bracket and tok=='invcov':
			thismix.v = read_floats_t('i', -2, t, tok, phoneme)
		elif pat is t.bracket and tok in ['diagc', 'invdiagc', 'fullc', 'lltc', 'xformc']:
			rv.o_macro['covkind'] = tok
		elif pat is t.bracket and tok in [ 'nulld', 'poissond', 'gammad', 'gend']:
			rv.o_macro['durkind'] = tok
		elif pat is t.bracket and tok=='user':
			rv.o_macro['basekind'] = tok
			rv.o_macro['parmkind'] = ''
		elif pat is t.bracket and '_' in tok:
			klist = tok.split('_')
			rv.o_macro['basekind'] = klist[0]
			rv.o_macro['parmkind'] = klist[1:]
		else:
			raise BadFormatError(t, "Unexpectedly saw %s." % t.fulltok)

	return rv


class NoPhonemeToFormat(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)

_e = g_encode.encoder(allowed=string.letters+string.digits, eschar='_')
_needsq = re.compile('(^[0-9])|[A-Z]')
_q = re.compile('q')

def HTKformat(s):
	"""Format for HTK state name."""
	assert isinstance(s, str), "s=%s" % repr(s)
	if not s:
		raise NoPhonemeToFormat("lbl='%s'" % s)
	s = _q.sub('qq', s)
	s = _needsq.sub(lambda x: 'q%s' % x.group(0).lower(), s)
	return _e.fwd(s)


_brkt = re.compile(r'\[|\]|%')
def dict_format(s):
	"""Format for center [bracket] in HTK dictionary."""
	assert isinstance(s, str), "s=%s" % repr(s)
	if not s:
		raise NoPhonemeToFormat("lbl='%s'" % s)
	return _brkt.sub(lambda x: '%%%d' % ord(x.group(0)), s)



_TEST = """
~o
<STREAMINFO> 1 26
<VECSIZE> 26<NULLD><MFCC_E_D><DIAGC>
~v "b"
<VARIANCE> 26
 6.262400e+01 5.858900e+01 1.003000e+02 7.347500e+01 6.431700e+01 5.047400e+01 6.242300e+01 4.893200e+01 5.247800e+01 3.391300e+01 3.731700e+01 3.165200e+01 4.400000e-02 5.378000e+00 5.956000e+00 6.876000e+00 6.459000e+00 6.584000e+00 6.842000e+00 6.603000e+00 5.119000e+00 5.212000e+00 4.712000e+00 4.471000e+00 3.459000e+00 5.000000e-03
~o <STREAMINFO> 1 26 <VECSIZE> 26 <NULLD><MFCC_E_D>
~h "b"
<BeginHMM>
  <NumStates> 6
    <State> 2 <NumMixes> 1
      <Mixture> 1 1
        <Mean> 26
          0.939 6.000 9.331 -4.474 -9.654 -4.482 -9.613 -2.793 -1.901 -0.622 -2.544 -3.954 0.786 0.413 -0.327 0.125 -1.229 -0.422 0.067 -0.052 -0.266 -0.783 -0.376 -0.270 -0.252 0.020
        ~v "b"
    <State> 3 <NumMixes> 1
      <Mixture> 1 1
        <Mean> 26
          0.909 6.071 9.146 -4.544 -9.690 -4.453 -9.601 -2.748 -1.946 -0.706 -2.698 -3.882 0.790 0.401 -0.369 0.164 -1.257 -0.419 0.133 -0.073 -0.286 -0.796 -0.369 -0.296 -0.248 0.020
        ~v "b"
    <State> 4 <NumMixes> 1
      <Mixture> 1 1
        <Mean> 26
          0.823 5.966 9.268 -4.783 -9.793 -4.583 -9.584 -2.669 -2.134 -0.603 -2.607 -3.922 0.784 0.424 -0.337 0.192 -1.219 -0.428 0.100 -0.100 -0.311 -0.810 -0.350 -0.268 -0.270 0.020
        ~v "b"
    <State> 5 <NumMixes> 1
      <Mixture> 1 1
        <Mean> 26
          0.891 6.011 9.190 -4.533 -9.694 -4.507 -9.363 -2.863 -2.066 -0.611 -2.551 -3.939 0.785 0.430 -0.344 0.155 -1.231 -0.445 0.104 -0.034 -0.269 -0.785 -0.371 -0.272 -0.261 0.020
        ~v "b"
<TransP> 6
  0.0000 1.0000 0.0000 0.0000 0.0000 0.0000
  0.0000 0.8000 0.2000 0.0000 0.0000 0.0000
  0.0000 0.0000 0.8000 0.2000 0.0000 0.0000
  0.0000 0.0000 0.0000 0.8000 0.2000 0.0000
  0.0000 0.0000 0.0000 0.0000 0.8000 0.2000
  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
<EndHMM>
"""


def test():
	from gmisclib import fake_file
	fd = fake_file.file(name='-')
	fd.write(_TEST)
	fd.seek(0)
	t2 = '\n'.join( read([fd]).write() )
	fd2 = fake_file.file(name='-')
	fd2.write(t2)
	fd2.seek(0)
	t3 = '\n'.join( read([fd2]).write() )
	assert t2==t3
	return t2


if __name__ == '__main__':
	print test()
	# read([open(q, 'r') for q in sys.argv[1:]])










speechresearch/gmisclib/multivariate_normal.py


import Num
import types

class multivariate_normal:
	__doc__ = """multivariate_normal(mean, cov) or multivariate_normal(mean, cov, [m, n, ...])
          returns an array containing multivariate normally distributed random numbers
          with specified mean and covariance.

          mean must be a 1 dimensional array. cov must be a square two dimensional
          array with the same number of rows and columns as mean has elements.

          The first form returns a single 1-D array containing a multivariate
          normal.

          The second form returns an array of shape (m, n, ..., cov.shape[0]).
          In this case, output[i,j,...,:] is a 1-D array containing a multivariate
          normal."""

	def __init__(self, mean, cov):
		cov = Num.asarray(cov)
       		mean = Num.array(mean, copy=True)
       		# Check preconditions on arguments
       		if len(mean.shape) != 1:
              		raise TypeError, "mean must be 1 dimensional."
       		if (len(cov.shape) != 2) or (cov.shape[0] != cov.shape[1]):
              		raise TypeError, "cov must be 2 dimensional and square."
       		if mean.shape[0] != cov.shape[0]:
              		raise TypeError, "mean and cov must have same length."
       		u, s, self.v = Num.LA.singular_value_decomposition(cov)
		self.ss = Num.sqrt(s)
		self.mean = Num.array(mean, copy=True)	# Copy, so no one changes it
						# underneath you.


	def sample(self, shape=[]):
       		# Compute shape of output
       		if isinstance(shape, types.IntType):
			final_shape = [shape]
		else:
       			final_shape = list(shape[:])
       		final_shape.append(self.mean.shape[0])
       		# Create a matrix of independent standard normally distributed random
       		# numbers. The matrix has rows with the same length as mean and as
       		# many rows are necessary to form a matrix of shape final_shape.
       		x = Num.RA.standard_normal(Num.multiply.reduce(final_shape))
       		x.shape = (Num.multiply.reduce(final_shape[0:-1]), final_shape[-1])
       		# Transform matrix of standard normals into matrix where each row
       		# contains multivariate normals with the desired covariance.
       		# Compute A such that matrixmultiply(transpose(A),A) == cov.
       		# Then the matrix products of the rows of x and A has the desired
       		# covariance. Note that sqrt(s)*v where (u,s,v) is the singular value
       		# decomposition of cov is such an A.
       		x = Num.matrixmultiply(x*self.ss, self.v)
       		# The rows of x now have the correct covariance but mean 0. Add
       		# mean to each row. Then each row will have mean mean.
       		Num.add(self.mean, x, x)
       		x.shape = final_shape
       		return x

def test():
	import sys
	N = 30000
	cov = Num.array([[1, 0.1, -0.2], [0.1, 1.1, 0.2], [-0.2, 0.2, 2.0]])
	x = multivariate_normal(Num.zeros((3,), Num.Float),
				cov)
	s = Num.zeros((3,3), Num.Float)
	for i in range(N):
		z = x.sample()
		if i%300 == 0:
			sys.stdout.writelines('.')
		s += Num.outerproduct(z, z)
	print
	print cov
	print s/N

if __name__ == '__main__':
	test()










speechresearch/gmisclib/gpk_rlsq.py


import numpy

# import gpkavg
from gmisclib import gpk_lsq


class NotEnoughData(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)


_Float = numpy.dtype('float')

class w_linear_least_squares(gpk_lsq.linear_least_squares):
	"""This solves the set of linear equations a*x = y, with weights w.
	Normally, a.shape==(m,n) and y.shape==(m,q),
	and the returned x.shape==(n,q).
	where m is the number of constraints provided by the data,
	n is the number of parameters to use in a fit
	(equivalently, the number of basis functions),
	and q is the number of separate sets of equations
	that you are fitting.
	Then, x has shape (n,q) and the_fit has shape (m,q).
	Interpreting this as a linear regression, there are n
	parameters in the model, and m measurements.
	Q is the number of times you apply the model to a
	different data set; each on yields a different solution.

	This uses gpk_lsq.linear_least_squares as the underlying algorithm.
	@note: Y may be a 1-D matrix (a vector), in which case
		the fit is a vector.    This is the normal
		case where you are fitting one equation.
		If y is a 2-D matrix,
		each column (second index) in y is a separate fit, and
		each column in the solution is a separate result.
	"""
	def __init__(self, a, y, w, minsv=None, minsvr=None, copy=True):
		a = numpy.asarray(a, _Float)
		if a.ndim != 2:
			raise ValueError, "a needs to be 2-dimensional: shape=%s" % str(a.shape)

		self.w = numpy.array(w, _Float, copy=copy)
		if self.w.ndim != 1 and self.w.shape[0] != a.shape[0]:
			raise ValueError, "w needs to be 1-dimensional and match a: shape=%s vs %s" % (str(self.w.shape), str(a.shape))

		aw = self.w[:,numpy.newaxis] * a
		gpk_lsq.linear_least_squares.__init__(self, aw, None, minsv=minsv,
								minsvr=minsvr, copy=False)
		self.set_y(y, copy=copy)


	def fit(self, copy=False):
		"""
		@note: all elements of C{w} must be nonzero.
		"""
		f = gpk_lsq.linear_least_squares.fit(self, copy=False)/self.w
		return f

	def y(self, copy=True):
		y = gpk_lsq.linear_least_squares.y(self, copy=False)/self.w
		return y

	def set_y(self, y, copy=True):
		if y is not None:
			y = self.w * y
		gpk_lsq.linear_least_squares.set_y(self, y, copy=False)
		

	def residual(self):
		r = self.y(copy=False) - self.fit(copy=False)
		return r




# class robust_linear_fit(lls_base):
class robust_linear_fit(w_linear_least_squares):
	HTMIN = 3.0
	STMIN = 1.5

	def __init__(self, a, y, sigma_y=None, minsv=None, minsvr=None, copy=True):
		"""This does bounded influence regression, with
		a robust M-estimator in the y-direction.
		"""

		y = numpy.array(y, _Float, copy=copy)
		assert y.ndim == 1
		ndat = y.shape[0]
		if sigma_y is None:
			sigma_y = 1.0
		if isinstance(sigma_y, (float, int)):
			self.sigma_y = sigma_y * numpy.ones(y.shape, _Float)
		else:
			self.sigma_y = numpy.asarray(sigma_y, _Float)
			assert self.sigma_y.ndim == 1
			assert self.sigma_y.shape[0] == ndat

		a = numpy.asarray(a, _Float)
		assert a.ndim == 2
		assert a.shape[0] == ndat
		
		if a.shape[1] >= ndat:
			raise NotEnoughData, "Not enough data to bound influence function"

		w = 0.0
		w_hat = numpy.ones(y.shape, _Float)
		w_resid = numpy.ones(y.shape, _Float)
		hthresh = 6*self.HTMIN
		sthresh = 6*self.STMIN
		endgame = False
		while True:
			last_w = w
			w = w_hat * w_resid
			if numpy.alltrue( numpy.absolute(w-last_w) < 0.01 ):
				if endgame:
					break
				else:
					hthresh = self.HTMIN
					sthresh = self.STMIN
					endgame = True
					# print 'ENDGAME'

			# print 'w=', w
			# print 'y=', y

			self.w = w
			wsig = w/self.sigma_y

			w_linear_least_squares.__init__(self, a, y, wsig, minsv=minsv, minsvr=minsvr)

			ht = (1 - 2.0/y.shape[0])/hthresh
			# print 'hat=', self.hat()
			if numpy.sometrue(self.hat() >= 1.0):
				raise NotEnoughData, "Cannot bound influence of point(s)."
			hatfac = (1-self.hat())/ht
			# print 'hatfac=', hatfac
			w_hat = numpy.minimum(1.0, w_hat*hatfac**0.5)
			# Keep largest weight at unity:
			w_hat = w_hat/w_hat[numpy.argmax(w_hat)]
			# print 'w_hat=', w_hat

			normerr = (y - self.fit())/self.sigma_y
			# print 'normerr=', normerr
			# self.typdev = gpkavg.avg(numpy.absolute(normerr), None, 0.25)[0]
			self.typdev = numpy.mean(numpy.absolute(normerr))
			new_w_resid = 1.0/numpy.hypot(1, normerr/(self.typdev * sthresh))
			w_resid = 0.5*(w_resid + new_w_resid)
			wrs = numpy.sqrt( numpy.square(w_resid).sum(axis=0)/ndat )
			numpy.divide(w_resid, wrs, w_resid)
			# print 'w_resid=', w_resid

			hthresh = self.HTMIN + 0.5*(hthresh-self.HTMIN)
			sthresh = self.STMIN + 0.5*(sthresh-self.STMIN)
			# print 'ht, st=', hthresh, sthresh
		# print "END"



def test_w1():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 100], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.array([0.0, 1, 2, 3, 4, 5, 6, 7, 18.01, 99])
	w = numpy.array([1, 3.2, 1, 1, 5, 1, 1, 1, .0001, 1])
	soln = w_linear_least_squares(basis, y, w)
	print 'soln.y', soln.y()
	assert (numpy.absolute(soln.y()-y)).sum() < 0.0001
	print 'soln.x', soln.x()
	print 'soln.fit', soln.fit()
	assert 80 < numpy.absolute(soln.fit()).sum() < 200
	assert soln.x().ndim == 1
	assert soln.fit().ndim == 1
	assert soln.rank() == 2
	print 'residual=', soln.residual()
	assert (numpy.absolute(soln.residual()) > 0.2).sum() == 1
	assert (numpy.absolute(soln.residual()) > 10.2).sum() == 0
	assert 0.5 < numpy.absolute(soln.residual()).sum() < 30
	err = ((soln.fit()-y)**2).sum()
	assert err>=0
	assert (err > 0.02).sum() == 1
	assert soln.sv().shape == (2,)
	assert abs(soln.x()[0] - 1) < 0.01
	assert abs(soln.x()[1] + 1) < 0.01
	assert numpy.absolute(w-soln.w).sum() < 1e-6
	assert numpy.absolute(numpy.dot(basis, soln.x())-soln.fit()).sum() < 1e-6



def test_w1b():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 100], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.array([0.01, 1, 2.01, 3, 3.99, 5, 6.01, 7, 88.01, 99])
	w = numpy.array([0.2, 1, 0.2, 5, 1, 0.2, 1, 2, .001, 0.01])
	soln = w_linear_least_squares(basis, y, w)
	print 'soln.x', soln.x()
	print 'soln.resid', soln.residual()
	assert (numpy.absolute(soln.residual()) > 0.05).sum() == 1
	assert abs(soln.x()[0] - 1) < 0.01
	assert abs(soln.x()[1] + 1) < 0.01
	print 'sf', soln.fit()
	print 'mm', numpy.dot(basis, soln.x())
	assert numpy.absolute(numpy.dot(basis, soln.x()) -soln.fit()).sum() < 1e-6

def test_r1():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 100], [1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.array([0.01, 1, 1.99, 3, 4.01, 5, 5.99, 7, 88.01, 99])
	soln = robust_linear_fit(basis, y, 1)
	print 'soln.x', soln.x()
	assert soln.x().ndim == 1
	assert soln.fit().ndim == 1
	assert soln.rank() == 2
	err = ((soln.fit()-y)**2).sum()
	assert err>=0
	assert (err > 0.02).sum() == 1
	assert soln.sv().shape == (2,)
	assert abs(soln.x()[0] - 1) < 0.06
	assert abs(soln.x()[1] + 1) < 0.06
	assert numpy.absolute(numpy.dot(basis, soln.x())
						-soln.fit()).sum() < 1e-5

def test_r1hat():
	basis = numpy.transpose([[1, 2, 3, 4, 5, 6, 7, 8, 9, 100],
				[1, 1, 1, 1, 1, 1, 1, 1, 1, 1]])
	y = numpy.array([0.01, 1, 1.99, 3, 4.01, 5, 5.99, 7, 8, 90])
	soln = robust_linear_fit(basis, y, 1)
	print 'soln.x', soln.x()
	assert soln.rank() == 2
	print 'resid=', soln.residual()
	assert (numpy.absolute(soln.residual()) > 0.4).sum() == 1
	assert abs(soln.x()[0] - 1) < 0.07
	assert abs(soln.x()[1] + 1) < 0.5
	assert numpy.absolute(numpy.dot(basis, soln.x())
						- soln.fit()).sum() < 1e-5


if __name__ == '__main__':
	test_w1()
	test_w1b()
	test_r1()
	test_r1hat()










speechresearch/gmisclib/lapack_dgesv.py.OOS


import lapack_dge
import Numeric


def _lg(n):
	k = 0
	twok = 1
	while twok < n:
		k += 1
		twok *= 2
	return k

def dgesv(a, b):
	"""Solve a*x = b."""
	a = Numeric.array(a, Numeric.Float)
	b = Numeric.array(b, Numeric.Float)
	n = a.shape[0]
	assert a.shape == (n, n)
	nrhs = b.shape[1]
	assert b.shape == (n, nrhs)
	ipiv = Numeric.zeros((n,), Numeric.Int)
	info = 0
	o = lapack_dge.dgesv(n, nrhs, a, n, ipiv, b, n, info)
	assert o['info'] == 0
	return b



if __name__ == '__main__':
	a = Numeric.array([[2, 0], [0, 1]], Numeric.Float)
	b = Numeric.array([[1],[1]], Numeric.Float)
	print "a=", a
	print "b=", b
	print dgesv(a, b)










speechresearch/gmisclib/read_dicom.py


#!/usr/bin/env python

import g_exec
import re
import Num


def _rm_bkt(s):
	s = s.strip()
	if s.startswith('[') and s.endswith(']'):
		return s[1:-1]
	return s

def _sq(s):
	return ''.join( [ q.capitalize() for q in s.split() ] )
	

def read_header(f):
	pass1 = re.compile(r'[(]([0-9a-fA-F]+),([0-9a-fA-F]+)[)]\s+[A-Z]+.[0-9].\s+([a-zA-Z0-9_]+):\s*(.*)\s*[(]\s*[0-9]+ bytes\s*[)]$')
	pass2gel = re.compile(r'([a-zA-Z0-9_]+)\s+[(][0-9]+[)]:\s*([x0-9a-fA-F]+)')
	pass2e = re.compile(r'(.*)\s*:\s*(.*)')
	gnpat = re.compile(r'(.*)\s+-\s+Group\s+([x0-9a-fA-F]+)')
	defer = {}
	gnames = {}
	caught = set()
	ipass = 0
	lip = 0
	p2g = None
	p2e = None
	gname = None
	for s in g_exec.getiter_raw('medcon', ['medcon', '-f', f]):
		s = s.rstrip()

		# print '#', s
		if s.startswith('Pass #1: through DICOM reader'):
			ipass = 1
			continue
		elif s.startswith('Pass #2: through Acr/Nema reader'):
			ipass = 2
			continue
		elif gnpat.match(s):
			m = gnpat.match(s)
			gname = m.group(1)
			gnames[ int(m.group(2),16) ] = gname
			continue

		if ipass == 1:
			m = pass1.match(s)
			if not m:
				continue
			k1, k2, k, v = m.groups()
			if k != 'Unknown':
				caught.add( (int(k1,16), int(k2,16)) )
				yield (k, _rm_bkt(v))
			else:
				defer[ (int(k1,16),int(k2,16)) ] = _rm_bkt(v)
		elif ipass == 2:
			if s.startswith('----'):
				continue
			m = pass2gel.match(s)
			if m:
				if m.group(1) == 'Group':
					p2g = m.group(2)
				elif m.group(1) == 'Element':
					p2e = m.group(2)
				lip += 1
				continue
			m = pass2e.match(s)
			if not m:
				continue
			if p2g is None or p2e is None:
				continue
			k1 = int(p2g, 16)
			k2 = int(p2e, 16)
			if (k1, k2) in caught:
				continue
			k, v = m.groups()
			if v.strip() == '<not printed>':
				continue
			if k.strip() == 'Unknown Element':
				continue
			if (k1,k2) in defer:
				del defer[ (k1,k2) ]
			caught.add( (k1, k2) )
			p2g = None
			p2e = None
			yield (_sq(gname) + '.' + _sq(k), v)
	for ((k1,k2),v) in defer.items():
		if k1 in gnames:
			yield ('%s.%#x' % (_sq(gnames[k1]),k2), v)
		else:
			yield ('CODE%#x.%#x' % (k1,k2), v)


class img_with_mx(object):
	"""This is a way of reading in a 2-D image when you don't
	know the final size.   It keeps a larger image around
	and keeps track of the area that has been set.
	"""

	def __init__(self, i, j):
		"""Create an image that contains pixel (i,j)."""
		assert i>=0 and j>=0
		self.img = Num.zeros((2*i+1,2*j+1), Num.Float)
		self.mi = i
		self.mj = j

	def resize(self, inxt, jnxt):
		tmp = Num.zeros((inxt,jnxt), Num.Float)
		tmp[:self.mi+1, :self.mj+1] = self.img[:self.mi+1, :self.mj+1]
		self.img = tmp

	def set(self, i, j, val):
		"""Set a pixel, expanding the allocated space as needed."""
		assert i>=0 and j>=0

		try:
			self.img[i,j] = val
		except IndexError:
			if i >= self.img.shape[0]:
				inxt = 2*i+2
			else:
				inxt = max(i, self.mi) + 1
	
			if j >= self.img.shape[1]:
				jnxt = 2*j+2
			else:
				jnxt = max(j, self.mj) + 1
			self.img.resize(inxt, jnxt)
			self.img[i,j] = val

		if i > self.mi:
			self.mi = i
		if j > self.mj:
			self.mj = j

	def get(self):
		"""Get the image, trimming it to show
		the area that has been set.
		"""
		return self.img[self.mi:0:-1, :self.mj]


def _set(imgs, iimg, i, j, val):
	assert i>=0 and j>=0
	try:
		img = imgs[iimg]
	except KeyError:
		img = img_with_mx(i, j)
		imgs[iimg] = img
	img.set(i, j, val)


def read_body(f):
	pix = re.compile('\s*P[(]\s*([0-9]+),\s*([0-9]+)\s*[)]')
	imgs = {}
	for s in g_exec.getiter_raw('medcon', ['medcon', '-pa', '-f', f]):
		if not s.startswith('#'):
			# print 'Not hash', s
			continue
		a = s.split(':')
		if len(a) != 8:
			# print 'Not 8:', s
			continue
		assert a[0] == '#' and a[2]=='S' and a[4]=='I'
		m = pix.match(a[6])
		assert m
		i = int(m.group(1)) - 1
		j = int(m.group(2)) - 1
		iimg = int(a[1]) - 1
		sl = float(a[3])
		intercept = float(a[5])
		val = sl*float(a[7]) + intercept
		_set(imgs, iimg, j, i, val)
	o = []
	imgl = imgs.items()
	imgl.sort()
	for (j,img) in imgl:
		o.append(img.get())
	return o


def read_imgs(f):
	import gpkimgclass
	h = dict(read_header(f))
	b = read_body(f)
	return [gpkimgclass.gpk_img(h.copy(), bi) for bi in b]

if __name__ == '__main__':
	import sys
	try:
		import psyco
		psyco.full()
	except ImportError:
		pass
	arglist = sys.argv[1:]
	if arglist[0] == '-o':
		arglist.pop(0)
		o = arglist.pop(0)
		tmp = read_imgs(arglist[0])
		assert len(tmp) == 1
		tmp[0].write(o)
	else:
		for (k,v) in read_header(arglist[0]):
			print '%s = %s' % (k, v)










speechresearch/gmisclib/bin/q3html.py


#!/usr/bin/env python
# -*- coding: utf-8 -*-


"""This program takes files named *.q in the current directory, and converts them to HTML.
To do that, it looks for a python script called 'headfoot.py' or '../headfoot.py' or ... .
This script needs to define one variable ( server ) and two functions (header and footer).

The .q files have the following format::

	TITLE title string
	OTHER_HEADER_KEYWORD header info
	
	P
		Text is 3>5 ?
		A ref="foo.html" No!
			More text inside the link.
		IMG ref="foo.gif"
		UL
			LI List item
			LI Another List item


The header info is separated from the body with a blank line.
HTML tags are always the first thing on a line.
Line continuations and enclosures are indicated with indentation.
Tags automatically close when the indentation gets smaller.

The PRE tag is the only exception.
You have to close it with a line beginning '/PRE'.
No indenting is needed inside a PRE /PRE pair.

The user needs to define one thing:
the address of the web server.
This address is prepended to
all hyperlinks and image references that aren't absolute.

All the header information gets put into a dictionary, and is
passed into the header() and footer() functions.
That dictionary has 'filename' and '_server_root' entries added.

The user can also define three things:

DEFAULT_HEADER, a dictionary passed to the header() and footer functions().
Useful things to put in DEFAULT_HEADER are:
	- 'lang': 'en'	# appears in the <html lang="en"> tag
	- 'stylesheet': url becomes a link to a stylesheet: <link rel="stylesheet" type="text/css" href="url">
	- Anything in the form M.x:y becomes a <meta name="x" content="y">
	- M.description and M.keywords are useful.
	- Anything in the form HTTP.x:y becomes a <meta http-equiv="x" content="y">

Header(thd, hinfo) takes two arguments, a file descriptor
to which it should write the HTML, and a dictionary of header
information.

Footer(thd, hinfo) takes the same arguments.

See _header() and _footer() below, for examples.
"""

import os
import re
import time
import urlparse
import htmlentitydefs as ED
from gmisclib import die
from gmisclib import g_pipe

XML = 0

POINTTAG = 1
_anytag = {'P':0, 'STYLE': 0,
		'UL':0, 'OL':0, 'DL':0,
		'LI':0, 'DT': 0, 'DD': 0,
		'PRE':'SPECIAL',
		'TABLE':0, 'TR':0, 'TD':0,
		'CAPTION':0,
		'TBODY':0, 'THEAD':0, 'TFOOT':0,
		'FORM':0, 'INPUT':1, 'SELECT':0, 'OPTION':0, 'TEXTAREA':0,
		'A':0, 'NOP': 0,
		'H1':0, 'H2':0, 'H3':0, 'H4':0,
		'EM':0, 'STRONG':0, 'CITE':0, 'DFN':0,
		'CODE':0, 'SAMP':0, 'KBD':0, 'VAR':0, 'ABBR':0, 'ACRONYM':0,
		'OBJECT': 0, 'DIV': 0, 'SPAN': 0,
		'FONT': 0,
		'IMG': POINTTAG, 'BR': POINTTAG, 'HR': POINTTAG
		}

_ck = re.compile(r'\b(H1|PRE|P|TITLE|IMG)\b', re.IGNORECASE)

def _checkfile(f):
	"""Look at the beginning of a file to see if is plausibly input for this program."""
	fd = open(f, "r")
	for l in fd.readlines()[:10]:
		if _ck.match(l):
			return 1
	return 0



def qfiles(dir):
	o = []
	minname = re.compile('^.*[.]q$')
	l = os.listdir(dir)
	for t in l:
		ts = t.strip()
		x = minname.match(ts)
		if not x:
			continue
		if not _checkfile(ts):
			continue
		o.append(ts)
	return o




def av(k, v):
	if not v.startswith('"') or not v.endswith('"'):
		v = '"%s"' % v
	return "%s=%s" % (k, v)


LL = 60
TABW = 8

DEFAULT_TAG = 'P'
DEFAULT_INDENT = -1

def measure_indent(s):
	indent = 0
	i = 0
	if s.isspace():
		return (None, '')

	while i<len(s) and s[i].isspace():
		if s[i] == ' ':
			indent += 1
		elif s[i] == '\t':
			indent = TABW*((indent+TABW)/TABW)
		elif s[i] == '\r' or s[i] == '\n':
			return (None, '')
		else:
			raise ValueError, "Unrecognized whitespace: %d" % ord(s[i])
		i += 1
	return indent


def prepare_text(l):
	l = l.strip()
	if l.startswith('%'):
		l = l[1:].lstrip()
	return l


def starts_with_a_tag(l):
	a = l.split(None, 1)
	if len(a) == 0:
		return False
	elif len(a) == 1:
		return _anytag.has_key(a[0])
	else:
		return _anytag.has_key(a[0]) and '=' in a[1]


_eqtoken = re.compile("""\s*([a-zA-Z0-9_:]+)\s*=\s*(("[^"]*")|(\S+))\s*""")
def tokenize(l):
	# print "TOKENIZE:", l.strip()
	a = l.split(None, 1)
	tag = a[0]
	args = {}
	if len(a) > 1:
		s = a[1]
		while True:
			m = _eqtoken.match(s)
			if not m:
				break
			args[m.group(1)] = m.group(2)
			s = s[m.end():]
		txt = s
	else:
		txt = ''
	die.info("TOKENIZED:%s %s %s" % (tag, args, txt))
	return (tag, args, txt)


class lineC:
	def __init__(self, l):
		self.indent = measure_indent(l)
		l = l.strip()
		if starts_with_a_tag(l):
			self.tag, self.args, self.txt = tokenize(l)
		else:
			self.tag = None
			self.args = None
			self.txt = prepare_text(l)

	def getarg(self, k, defv):
		return self.args.get(k, defv)




def format_dict(d, drop=None):
	o = []
	if drop is None:
		for (k, v) in d.items():
			o.append(av(k, v))
	else:
		for (k, v) in d.items():
			if not k.startswith(drop):
				o.append(av(k, v))
	return o


def dequote(a):
	if len(a) > 1 and a[0]=='"' and a[-1]=='"':
		return a[1:-1]
	return a

def urlq(s):
	return s


def prepend(a, b):
	"""Process a URL.  Pathnames are prepended with the server root.
	Complete URLs are untouched."""

	# print 'JOIN', a['_abs_root'] + '/' + a['_cwd'] + '/', b
	return '"%s"' % urlparse.urljoin(urlq(a['_abs_root'] + '/' + a['_cwd'] + '/'),
					urlq(dequote(b)))



def process_tag(d, od, hinfo, eol):
	references = []

	# print "Tag=", d.tag
	if d.tag == 'IMG':
		d.args['src'] = prepend(hinfo, d.args['ref'])
		references = [ d.args['src'] ]
		del d.args['ref']
	elif d.tag == 'OBJECT':
		d.args['data'] = prepend(hinfo, d.args['ref'])
		references = [ d.args['data'] ]
		del d.args['ref']
	elif d.tag == 'A' and 'ref' in d.args:
		d.args['href'] = prepend(hinfo,  d.args['ref'])
		references = [ d.args['href'] ]
		del d.args['ref']

	args = format_dict(d.args, '_')

	if XML:
		pointclose = ([], ['/'])[ _anytag[d.tag]==POINTTAG ]
	else:
		pointclose = []

	od.write('<%s>%s%s' % (' '.join([d.tag] + args + pointclose), d.txt, eol))

	if not _anytag[d.tag] == POINTTAG:
		return (references, d.tag)
	return (references, None)

_escape = dict([(unichr(q), nm) for (q, nm) in ED.codepoint2name.items()])
_escape.update( {'~': '&nbsp;', '>':'&gt;', '<':'&lt;', '&':'&amp;',
		'"': '&quot;'
		} )
#_epat = '&[0-9a-zA-Z]{,5};|' + ( '|'.join(_escape.keys()) )
_epat =  '[%s]' % (''.join(_escape.keys()))

# print "EPAT=", _epat
_ere = re.compile(_epat)
def _esc1(x):
	"""Converts a character in a MatchObject to a &xx; (HTML) escape sequence"""
	mstring = x.group(0)
	if len(mstring)==1:
		return _escape[mstring]
	return mstring



def escape(s):
	return _ere.sub(_esc1, s)


def get_logical_line(lines):
	while 1:
		if len(lines) == 0:
			break
		o = lines.pop(0)
		if not o.startswith('#'):
			return o
	return None



def process(lines, od, hinfo):
	stack = [('BODY', -1000)]	# [ (tag, indent), ... ]

	references = []
	eol = '\n'
	n = 0
	while 1:
		n += 1
		l = get_logical_line(lines)
		if l is None:
			break
		if l.lower().startswith('pre'):
			od.write('<pre>' + l[len('pre'):])
			while len(lines) > 0:
				l = lines.pop(0).rstrip()
				if l.lower().startswith('/pre'):
					break
				od.write(l + '\n')
			od.write("</pre>\n")
			if len(lines) == 0:
				break
			l = get_logical_line(lines)

		# print "#", l
		try:
			d = lineC(l)
		except ValueError, x:
			raise ValueError, "Bad Parse, line %d: %s" % (n, x)

		if d is None:
			# print "EMPTY"
			continue

		while d.indent <= stack[-1][1]:
			cltag, oindent = stack.pop(-1)
			od.write("</%s>%s" % (cltag, eol))

		if d.tag is not None:
			# print "args=", d.args
			some_refs, cltag = process_tag(d, od, hinfo, eol)
			if cltag is not None:
				stack.append((cltag, d.indent))
			references.extend( some_refs )

		elif d.txt is not None:
			od.write('%s%s' % (escape(d.txt), eol))

	while len(stack) > 0:
		od.write('</%s>%s' % (stack.pop(-1)[0], eol))

	return references


def swapend(a, e):
	t = a.rindex('.')
	return a[:t] + e


def aget(dic, alist):
	o = []
	for a in alist:
		for ac in [a, a.lower(), a.upper()]:
			if dic.has_key(ac):
				o.append('%s="%s"' % (ac, dic[ac]))
				break
	if len(o) == 0:
		return ''
	return " " + ' '.join(o)


def sw(s, prefix):
	return s.startswith(prefix) or s.startswith(prefix.lower()) or s.startswith(prefix.upper())

def dpre(s, prefix):
	return s[len(prefix):]

def agp(dic, prefix):
	lp = len(prefix)
	o = []
	for (k, v) in dic.items():
		if len(k) <= lp:
			continue
		if sw(k, prefix):
			o.append('%s="%s"' % (k[lp:], v))
	if len(o) == 0:
		return ''
	return " " + ' '.join(o)


def get(dic, key, dfl):
	for k in [key, key.lower(), key.upper()]:
		if dic.has_key(k):
			return dic[k]
	return dfl


def _header(thd, hinfo):
	thd.write( get(hinfo, 'DOCTYPE',
			'<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">'
			) + '\n'
		)
	thd.write('<html%s>\n' % aget(hinfo, ['lang']))
	thd.write("<head>\n")
	sty = get(hinfo, 'stylesheet', '')
	if sty != '':
		thd.write('<link rel="stylesheet" type="text/css" href="%s">' % sty)
	if hinfo.has_key('_mod_time'):
		thd.write('<meta http-equiv="Last-Modified" content="%s">\n'
				% time.asctime(time.gmtime(hinfo['_mod_time'])))
	for (k, v) in hinfo.items():
		if sw(k, 'M.'):
			thd.write('<meta name="%s" content="%s">\n' % (dpre(k, 'M.'), v))
		if sw(k, 'HTTP.'):
			thd.write('<meta http-equiv="%s" content="%s">\n' % (dpre(k, 'HTTP:'), v))
	thd.write("<title>%s</title>\n" % get(hinfo, 'TITLE', hinfo['filename']))
	thd.write("</head>\n")
	thd.write("<body%s>\n" % agp(hinfo, 'B.'))


def _common(lines, hinfo):
	return lines


def _footer(thd, hinfo):
	thd.write("</html>\n")


def readheader(fd, t):
	h = {'filename': t}
	while 1:
		l = fd.readline()
		if l is None:
			break
		l = l.rstrip()
		if l == '':
			break
		if l[0] == '#':
			continue
		a = l.split(None, 1)
		assert len(a) == 2
		h[a[0].strip()] = a[1].strip()
	return h


MTIME = 8

def needcopy(a, b, force=None):
	"""Do we need to reconstruct file b from
	file a?   Also reconstruct b if it is older
	than the date in force.
	"""
	assert os.access(a, os.F_OK + os.R_OK)
	ossa = os.stat(a)
	if not os.access(b, os.F_OK):
		return 1
	ossb = os.stat(b)
	if force is not None and ossb[MTIME] < force:
		return 1
	if ossb[MTIME] < ossa[MTIME]:
		return 1
	return 0


def file_only(url):
	"""Given a URL, just return the file part,
	not the target specifier inside the file."""

	a = url.split('#')
	if len(a) > 2:
		die.warn("URL has more than one '#': can't split into file and target.")
		return url
	return a[0]


def del_fin_sl(s):
	if s.endswith('/'):
		return s[:-1]
	return s


def go(env, force=None):
	htmlheader = env.get('header', _header)
	htmlfooter = env.get('footer', _footer)
	htmlcommon = env.get('common', _common)
	default_header = env.get('DEFAULT_HEADER', {})
	all = set()
	q = qfiles('.')
	for t in q:
		th = swapend(t, '.html')
		if not needcopy(t, th, force):
			print "# No need to process", t
			continue
		die.info("# processing:%s -> %s\n" % (t, th))
		fd = open(t, "r")
		# thd = open(th, "w")
		thd, thdo = g_pipe.popen2("/usr/bin/tidy", ['tidy', '-asxhtml', '-c', '-i', '-q', '-o', th])
		hinfo = default_header.copy()
		hinfo.update(readheader(fd, t))
		hinfo['_mod_time'] = os.fstat(fd.fileno()).st_mtime
		hinfo['_server_root'] = del_fin_sl(env.get('server', '.'))
		hinfo['_abs_root'] = del_fin_sl(env.get('server', '.'))
		hinfo['_rel_root'] = del_fin_sl(env.get('rel_root', '.'))
		if env.has_key('cwd'):
			hinfo['_cwd'] = env['cwd']
			hinfo['_local_root'] = env['cwd']
		htmlheader(thd, hinfo)
		lines = htmlcommon([x.rstrip() for x in fd.readlines()], hinfo)
		for reference in process(lines, thd, hinfo):
			all.add(reference)
		fd.close()
		htmlfooter(thd, hinfo)
		thd.close()

	return all



DEFF = 'headfoot.py'


def easygo():
	force = None
	env = {}
	cwd = os.getcwd().split('/') + ['.']
	for i in range(10):
		chkd = './' + ( '../' * i )
		chk = chkd + DEFF
		print "checking", chk
		if os.access(chk, os.R_OK):
			env['rel_root'] = chkd[:-1]
			env['cwd'] = '/'.join(cwd[-i-1:])
			execfile(chk, env)
			assert env.has_key('server')
			force = os.stat(chk)[MTIME]
			break
	return go(env, force)
	





if __name__ == '__main__':
	o = easygo()
	print "# Files to upload:"
	for t in o:
		print t










speechresearch/gmisclib/bin/summarize_logs


#! python

"""
	-draw module/name arg_to_draw_fn
"""

import re
import math
import sys
import cPickle
import numpy
from gmisclib import die
from gmisclib import dictops
from gmisclib import load_mod
import gmisclib.Numeric_gpk as NG
from gmisclib import weighted_percentile as WP
from gmisclib import mcmc_logtools as LT
from gmisclib import mcmc_indexclass as IC

TRIM = 0.05
STRETCH = 0.15





def convergence(per_fn, argv, m, arg, selector, hdr):
	import pylab
	pd = m.pd_factory(argv, hdr=hdr)
	tmp = []
	for ll in selector(per_fn):
		pd.convergence(ll.idxr(), arg, tmp, pylab, ll.iter)
	pd.convergence(None, arg, tmp, pylab, None)
	pylab.show()



def do_pd_plot(per_fn, argv, m, arg, selector, hdr):
	import pylab
	pd = m.pd_factory(argv, hdr=hdr)
	for ll in selector(per_fn):
		pd.plot(ll.idxr(), arg, ll.iter, pylab)
	pd.plot(None, arg, None, pylab)	# This is to allow any post-processing after all the points are computed
	pylab.show()


def truncate(s, n):
	if len(s) > n:
		return s[:max(0,n-3)] + '...'
	return s


def plot_adjusted_logp(lll, colorspec):
	"""This plots the logp, adjusted back to T=1, on the assumption of
	a parabolic maximum.
	"""
	logpsa = []
	ia = []
	ndim = None
	for q in lll:
		if ndim is None:
			ndim = q.idxr().n()
		try:
			logpsa.append( q.logp()+0.5*ndim*(q.T()-1.0) )
			ia.append(q.iter)
		except KeyError:
			pass
	if logpsa:
		import pylab
		pylab.plot(ia, logpsa, "y:")


def plot_logp(per_fn, argv, m, arg, selector, hdr):
	import pylab
	maxpl = []
	minpl = []
	for (k, lll) in per_fn.items():
		plot_adjusted_logp(lll, 'k:')
		logps = [q.logp() for q in lll]
		pylab.plot([q.iter for q in lll], logps)
		pylab.xlabel('Iterations')
		pylab.ylabel('Log probability that model predicts data')
		pylab.title(truncate(' '.join(argv), 40))
		mn, mx = WP.wp(logps, None, [TRIM, 1.0-TRIM])
		minpl.append(mn)
		maxpl.append(mx)
	mn = min(minpl)
	mx = max(maxpl)
	pylab.ylim(mn - STRETCH*(mx-mn), mx + STRETCH*(mx-mn))
	pylab.show()


def do_pd_print(per_fn, argv, m, arg, selector, hdr):
	pd = m.pd_factory(argv, hdr)
	for ll in selector(per_fn):
		pd.do_print(ll.idxr(), arg, ll.iter)	# This is to allow any post-processing after all the points are computed
	pd.do_print(None, arg, None)
	sys.stdout.flush()


class ModelEvaluator(object):
	def __init__(self, mod, fcn, arg=None):
		self.mod = mod
		self.fcn = fcn
		self.arg = arg


	def __call__(self, per_fn, hdrs, selector, xargs):
		if 'Argv' in hdrs:
			argv = cPickle.loads(hdrs['Argv'])
		else:
			argv = hdrs['ARGV'].split()
		argv.extend(xargs)
		die.info("Args=%s" % (' '.join(argv)))
		return self.fcn(per_fn, argv, self.mod, self.arg, selector, hdrs)




def print_correlations(per_fn, selector):
	mean, covar, n, idxr_map = LT.indexer_covar(per_fn, selector)
	if covar is None:
		return
	rmap = dictops.rev1to1(idxr_map)
	evals, evecs = numpy.linalg.eigh(covar)
	m = evals.shape[0]
	mev = numpy.median(evals)
	for i in range(max(0, m-10), m):
		if evals[i] > max(3*mev, evals[-1]*0.03):
			print '# eigenvalue %d eval= %g (median eval= %g )' % (i, evals[i], mev)
			v = evecs[:,i]
			mxv = NG.N_maximum(numpy.absolute(v))
			tmp = []
			f = math.sqrt(evals[-1]/evals[i]) * 0.15
			for j in range(m):
				if abs(v[j]) > f*mxv:
					tmp.append( (abs(v[j]), IC.index._fmt(rmap[j]), v[j]) )
			tmp.sort()
			for (av, nmj, vj) in tmp[max(0, len(tmp)-15):]:
				print '#\t%.3f * %s' % (vj, nmj)



def process_logs(per_fn, hdr, selector=None, ProbStuff=[], xargs=[], latex=False):
	if latex:
		fmtps = '{1} & {0:.2f} \\\\'
		fmtn = '% n= {0:d}'
		fmtsu = '%  samples used = {0:d}; filename = {1}'
		fmtP = ['{2} & ${0:.2f} \pm {1:.1f}$ \\\\',
			'{1} & {0:.2f} \\\\'
			]
		fmtV = ['{2} & ${0:7g} \pm {1:6g}$ \\\\',
			'{1} & {0:7g} \\\\'
			]
	else:
		fmtps = '{0:.2f} {1}'
		fmtn = '# n= {0:d}'
		fmtsu = '#  samples used = {0:d}; filename = {1}'
		fmtP = ['{0:.2f} +- {1:.1f} {2}',
			'{0:.2f} {1}'
			]
		fmtV = ['{0:7g} +- {1:6g} {2}',
			'{0:7g} {1}'
			]
	assert selector is not None
	source = dictops.dict_of_accums()
	list(selector(per_fn, source))	# Selector is one of those stupid generators.
	for (fn, nsamp) in sorted(source.items()):
		print fmtsu.format(nsamp, fn)

	infolist = LT.logp_stdev(per_fn, selector)
	for (nm, avg, sig) in infolist:
		print fmtP[sig is None].format(avg, sig, IC.index._fmt(nm))
	for ps in ProbStuff:
		for (nm, pml) in ps(per_fn, hdr, selector, xargs):
			print fmtps.format(pml, IC.index._fmt(nm))

	avglist = LT.indexer_stdev(per_fn, selector, weight_by_T=True)
	print fmtn.format(len(avglist))
	avglist.sort(lambda a, b: LT.key_cmp(a[0], b[0]))
	for (nm, avg, sig) in avglist:
		print fmtV[sig is None].format(avg, sig, IC.index._fmt(nm))

	print_correlations(per_fn, selector)



def run(arglist):
	Selector = LT.all
	ProbStuff = []
	Trigger = LT.TRIGGER
	uid = None
	Draw = []
	xargs = []
	list_prms = False
	latex = False
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-best':
			Selector = LT.overall_best
		elif arg == '-eachbest':
			Selector = LT.each_best
		elif arg == '-good':
			Selector = LT.some_after_convergence
		elif arg == '-eachgood':
			Selector = LT.near_each_max
		elif arg == '-last':
			Selector = LT.last
		elif arg == '-all':
			Selector = LT.all
		elif arg == '-uid':
			uid = arglist.pop(0)
		elif arg == '-xarg':
			xargs.append(arglist.pop(0))
		elif arg == '-plot':
			Draw.append( ModelEvaluator( None, plot_logp))
		elif arg in ['-convergence', '-Convergence']:
			use_sys_path = arg=='-convergence'
			modname = arglist.pop(0)
			convergence_arg = arglist.pop(0)
			Draw.append( ModelEvaluator(load_mod.load_named(modname, use_sys_path),
							convergence,
							convergence_arg,
							)
					)
		elif arg in ['-draw', '-Draw']:
			use_sys_path = arg=='-draw'
			modname = arglist.pop(0)
			draw_arg = arglist.pop(0)
			Draw.append( ModelEvaluator(load_mod.load_named(modname, use_sys_path),
							do_pd_plot,
							draw_arg
							)
						)
		elif arg in ['-print', '-Print']:
			use_sys_path = arg=='-print'
			modname = arglist.pop(0)
			print_arg = arglist.pop(0)
			Draw.append( ModelEvaluator(load_mod.load_named(modname, use_sys_path),
							do_pd_print,
							print_arg
							)
						)
		elif arg == '-prms':
			list_prms = True
		elif arg == '-latex':
			latex = True
		elif arg == '-fromstart':
			Trigger = None
		elif arg == '--':
			break
		elif arg in ['-ModelCompare', '-modelcompare']:
			use_sys_path = arg=='-modelcompare'
			modname = arglist.pop(0)
			bayes_arg = arglist.pop(0)
			ProbStuff.append( ModelEvaluator(load_mod.load_named(modname, use_sys_path),
							LT.P_bayes,
							bayes_arg
							)
						)
		else:
			die.die('Unrecognized flag: %s' % arg)

	if len(arglist) == 0:
		print __doc__
		die.die("Empty argument list!")
	per_fn, hdr = LT.read_uid_many_files(arglist, uid, Nsamp=1000, tail=0.0, trigger=Trigger)
	per_fn = LT.drop_files(per_fn, LT.FILE_DROP_FAC)

	if len(per_fn)==0:
		die.die("No data has been read in from %s" % arglist)
	made_output = False
	if list_prms:
		LT.list_prm_samples(per_fn, Selector, sys.stdout)
		made_output = True
	for drw in Draw:
		drw(per_fn, hdr, selector=Selector, xargs=xargs)
		made_output = True
	if latex or not made_output:
		process_logs(per_fn, hdr, selector=Selector, ProbStuff=ProbStuff, xargs=xargs, latex=latex)


if __name__ == '__main__':
	run(sys.argv[1:])










speechresearch/gmisclib/bin/svn-pre-commit


#!/bin/bash

# This is the git pre-commit hook.    It is executed when you run "git commit",
# and it looks at all the python files in a git repository.   If any of them have
# a "test" function, it executes it.
# 
# If the test method fails, the commit is aborted.

PYTHONPATH=".:lib:$PYTHONPATH"
export PYTHONPATH

for d in tests test . lib bin
do
  if test -d $d
  then
  for f in $d/*.py
  do
    q=$(basename "$f" .py)
    if egrep '^def[[:space:]]{1,}test\(' "$f"
    then
      echo "Testing module ${f}.test"
      if ! python -c "import $q; $q.test()"
      then
        echo "Fail on ${f}.test"
        exit 1
      fi
    fi
    if egrep '^def[[:space:]]{1,}_test\(' "$f"
    then
      echo "Testing module ${f}._test"
      if ! python -c "import $q; $q._test()"
      then
        echo "Fail on ${f}._test"
        exit 1
      fi
    fi
  done
  fi
done










speechresearch/gmisclib/bin/dtw4


#!/usr/bin/python

import sys
import numpy
import pylab
import gpkimgclass
from gmisclib import dtw4
# dtw4.test()


def process(fileA, fileB, x):
	assert x['step'] >= 0.0
	dA = gpkimgclass.read(fileA)
	dB = gpkimgclass.read(fileB)
	assert abs(dA.dt()-dB.dt())/(dA.dt()+dB.dt()) < 0.0001
	if x['limit_edges']:
		i0A = int(round(dA.t_index(x['x0'], limit=x['limit_edges'])))
		ieA = int(round(dA.t_index(x['xe'], limit=x['limit_edges'])))
		i0B = int(round(dB.t_index(x['y0'], limit=x['limit_edges'])))
		ieB = int(round(dB.t_index(x['ye'], limit=x['limit_edges'])))
	else:
		i0A = 0
		ieA = dA.n[2]
		i0B = 0
		ieB = dB.n[2]
	# die.info("dtw_guts: array sizes: %s %s" % (dA.d.shape, dB.d.shape))
	da = dA.d[:, i0A:ieA]
	db = dB.d[:, i0B:ieB]
	dA.hdr['CRPIX2'] = float(dA.hdr['CRPIX2']) - i0A
	dB.hdr['CRPIX2'] = float(dB.hdr['CRPIX2']) - i0B
	m = x['step']/dA.dt() + 1
	imap0 = dtw4.dtwjump(da, db, 1, x['alpha'], x['beta'])
	imap1 = dtw4.dtwjump(da, db, m, x['alpha'], x['beta'])
	pylab.plot(imap0[:,0]*dA.dt()+dA.start(), imap0[:,1]*dB.dt()+dB.start(), 'r-')
	pylab.plot(imap1[:,0]*dA.dt()+dA.start(), imap1[:,1]*dB.dt()+dB.start(), 'g-')
	t0, d0 = dtw4.map2dist(da, db, imap0, x['alpha'], x['beta'])
	t1, d1 = dtw4.map2dist(da, db, imap1, x['alpha'], x['beta'])
	pylab.figure()
	pylab.plot(t0, d0, 'r-')
	pylab.plot(t1, d1, 'g-')
	pylab.show()


if __name__ == '__main__':
	fA, fB, x = dtw4.parse_args(sys.argv[1:])
	process(fA, fB, x)










speechresearch/gmisclib/bin/select_fiat_entries.py


#!/usr/bin/env python

"""This program reads a FIAT format data file
and displays some of the information.
You can select some of the lines with the
-select flag, and the display the selected lines
in several different ways.

Flags:
	- -select expr	Where expr is a python expression
		that returns True or False.   All the normal
		builtins are available.   The data in the
		line is presented as a set of local variables,
		so that if the value in the column labelled
		"filename" is "f005.wav", then you could test
		for 'filename=="f005.wav"'.   Note that everything
		is a string, so you may need to convert to int
		or float before some tests: 'int(nspeakers)<5'.
	- -showav	Displays the entire line in a=v; format.
	- -showfiat	Displays the resulting file in FIAT format,
		preserving the header information.
	- -show format
		This displays the file as a
		text file, using evaluating format (which is a
		snippet of python code that should return a string):
		-show "'%s # %s'%(fname,loudness)"
		will display the fname and loudness columns of the
		selected lines, separated by a hash mark.
	- -rav	Reads the input file in a=v; format rather than fiat.

	- -senv  Exec some python code to set a global variable
		that is visible in the -select expression.
		(e.g. "x=3").
	- -penv  Exec some python code to set a global variable
		that is visible in the -show expression.
		(e.g. "x=3").
	- -strap exception value
"""

from gmisclib import die
from gmisclib import fiatio
from gmisclib import avio
from gmisclib import g2_select
from gmisclib import gpk_writer

SHOWAV = 1
SHOWFIAT = 2


def process(f, read_fcn, o, select):
	if f == '-':
		fd = sys.stdin
	else:
		fd = open(f, 'r')

	h1, d1 = read_fcn(fd)
	o.headers(h1)

	ne1 = 0
	ne2 = 0
	npr = 0
	for (i, t) in enumerate(d1):
		try:
			ok = select.eval(t)
		except NameError, x:
			if ne1 == 0:
				die.warn('NameError in selector: %s on item %d: %s' % (str(x), i+1, avio.concoct(t)))
			ne1 += 1
			ok = False
		if not ok:
			continue

		try:
			o.datum(t)
			npr += 1
		except NameError, x:
			if ne2 == 0:
				die.warn('NameError in show: %s on item %d: %s' % (str(x), i+1, avio.concoct(t)))
			ne2 += 1
	if ne1==len(d1):
		die.warn('NameError in select on each of the %d data.' % len(d1))
	if ne2>0 and npr == 0:
		die.warn('NameError in show on each of the %d prints.' % ne2)


def fiat_read(fn):
	h, d, c = fiatio.read(fn)
	return (h, d)


def avio_read(fn):
	d, c = avio.read(fn)
	return ({}, d)


def _find_lod(lod, attribute, value):
	"""Look through a list of dictionaries, as one might get from fiatio.read
	or avio.read, and pick out the dictionary that contains a specified
	attribute=value pair.
	"""
	for d in lod:
		try:
			if d[attribute] == value:
				return d
		except KeyError:
			pass
	return None


class writer(gpk_writer.writer):
	def comment(self, comment):
		"""Add a comment to the data file."""
		pass

	def header(self, k, v):
		pass
	
	def __init__(self, fd, s):
		gpk_writer.writer.__init__(self, fd)
		self.s = g2_select.selector_c(s)


	def datum(self, data_item):
		self.fd.write(str(self.s.eval(data_item)) + '\n')

	def globals(self, code):
		self.s.globals(code)


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	select = g2_select.selector_c('True')
	select.g['fiatio'] = fiatio
	select.g['avio'] = avio
	select.g['find'] = _find_lod
	o = avio.writer(sys.stdout)
	read_fcn = fiat_read
	deferred_penv = []
	n_senv = 1
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-select':
			select.set_code(arglist.pop(0))
		elif arg == '-senv':
			tmp = arglist.pop(0)
			try:
				select.globals(tmp)
			except:
				die.warn('Exception while executing -senv flag number %d: "%s"' %
						(n_senv, g2_select._compact(tmp)))
				raise
			n_senv += 1
		elif arg == '-strap':
			select.set_trap(eval(arglist[0], select.g), eval(arglist[1], select.g))
			arglist = arglist[2:]
		elif arg == '-penv':
			deferred_penv.append( arglist.pop(0) )
		elif arg == '-show':
			o = writer(sys.stdout, arglist.pop(0))
		elif arg == '-showav':
			o = avio.writer(sys.stdout)
		elif arg == '-showfiat':
			o = fiatio.writer(sys.stdout)
		elif arg == '-rav':
			read_fcn = avio_read
		elif arg == '-rfiat':
			read_fcn = fiatio_read
		else:
			die.die('Bad arg: %s' % arg)
	if isinstance(o, writer):
		n_penv = 1
		for tmp in deferred_penv:
			try:
				o.globals( tmp )
			except:
				die.warn('Exception while executing -penv flag number %d: "%s"' %
						(n_penv, g2_select._compact(tmp)))
				raise
			n_penv += 1
	elif deferred_penv:
		die.die("Flag -penv only makes sense with -show flag")

	if len(arglist) < 1:
		print __doc__
		die.die('Not enough arguments')

	for f in arglist:
		process(f, read_fcn, o, select)











speechresearch/gmisclib/bin/pylab_server.py


#!/usr/bin/env python

"""This lets you compute on a computer without pylab/matplotlib,
but send simple plots to another computer where pylab is installed.
"""


Port = 8125
ID = 'pylab_server'
KEY = 'alfaljflajljljslfajsljalsfjalsqowrq nfnqn qkfqle'

PP = 2

import SocketServer
import codecs
import pylab
import cPickle
import md5
import sys
from gmisclib import die

class ServerClass(SocketServer.TCPServer,SocketServer.ForkingMixIn):
# class ServerClass(SocketServer.TCPServer):
	def verify_request(self, request, client_address):
		# print 'Client_address=', client_address
		return client_address[0] == '127.0.0.1'


def list_fcns(mod):
	o = []
	for nm in dir(mod):
		it = getattr(mod, nm)
		c_it = callable(it)
		if c_it:
			o.append( (nm, c_it) )
	return o


class ProtocolError(Exception):
	def __init__(self, s):
		Exception.__init__(self, s)

class EOF(ProtocolError):
	def __init__(self):
		ProtocolError.__init__(self, None)

class BadPrefixError(ProtocolError):
	def __init__(self, s):
		ProtocolError.__init__(self, s)

class HighProtocolError(ProtocolError):
	def __init__(self, s):
		ProtocolError.__init__(self, s)

class BadSpecial(ProtocolError):
	def __init__(self, s):
		ProtocolError.__init__(self, s)


class HandlerClass(SocketServer.StreamRequestHandler):
	def __init__(self, request, client_address, server):
		self.fromhex = codecs.getdecoder('hex_codec')
		self.tohex = codecs.getencoder('hex_codec')
		self.thash = md5.new()
		self.thash.update(KEY + '2')
		self.rhash = md5.new()
		self.rhash.update(KEY + '1')
		self.out = []
		SocketServer.StreamRequestHandler.__init__(self,
							request,
							client_address,
							server)

	def handle(self):
		print 'New handler'
		try:
			while self.handle_one():
				pass
		except ProtocolError, x:
			print "Error: %s" % x
			self.send('Z', 'ProtocolError: %s\n' % str(x))
			self.wclose()
		pylab.close('all')
		print 'Done'


	def get(self, prefix):
		tmp = self.rfile.readline()
		if tmp == '':
			raise EOF
		if tmp[0] != prefix:
			raise BadPrefixError, "Expected %s, got %s" % (prefix, tmp[0])
		tmp2 = self.fromhex(tmp[1:].strip())[0]
		self.rhash.update(tmp2)
		return tmp2


	def wclose(self):
		self.flush()
		self.wfile.close()


	def flush(self):
		if self.out:
			self.wfile.writelines( self.out )
			self.out = []
		self.wfile.flush()


	def send(self, prefix, s):
		self.out.append( '%s %s\n' % (prefix, self.tohex(s)[0]) )
		self.thash.update(s)
		if len(s) > 1000:
			self.flush()


	def handle_call(self):
		function = self.get('F')
		arg1 = self.get('A')
		arg2 = self.get('B')
		localhash = self.rhash.hexdigest()
		if self.get('H') != localhash:
			raise ProtocolError, 'Bad authentication'
		if self.get('E') != 'END':
			raise ProtocolError, 'No end'
		if not hasattr(pylab, function):
			self.report('AttributeError', function)
			return True

		print 'function=', function
		try:
			argt = cPickle.loads(arg1)
		except Exception, x:
			die.warn('Unpickling error: %s' % x)
			raise HighProtocolError, 'Unpickling problem: incompatible python or Numpy?'
			return False

		if not isinstance(argt, tuple):
			raise HighProtocolError, 'bad type 1'
			return False

		argd = cPickle.loads(arg2)
		if not isinstance(argd, dict):
			HighProtocolError, 'bad type 2'
			return False

		try:
			rv = getattr(pylab, function)(*argt, **argd)
		except Exception, x:
			self.report('Exception', (function, argt, argd, str(x)))
			return True

		self.report('OK', rv)
		return True

	def handle_list(self):
		localhash = self.rhash.hexdigest()
		if self.get('H') != localhash:
			raise ProtocolError, 'Bad authentication'
		if self.get('E') != 'END':
			raise ProtocolError, 'No end'
		self.report('list', list_fcns(pylab))
		return True


	def handle_exit(self):
		localhash = self.rhash.hexdigest()
		if self.get('H') != localhash:
			raise ProtocolError, 'Bad authentication'
		if self.get('E') != 'END':
			raise ProtocolError, 'No end'
		self.report('exit', None)
		return False


	def handle_one(self):
		try:
			id = self.get('I')
		except EOF:
			return False
		if id != ID:
			print 'ID=', id
			raise ProtocolError, 'ID mismatch'

		try:
			self.rqno = int( self.get('R') )
		except ValueError:
			raise ProtocolError, "Bad rqno."

		op = self.get('O')
		print 'op=', op

		if op == 'call':
			return self.handle_call()
		elif op == 'list':
			return self.handle_list()
		elif op == 'exit':
			return self.handle_exit()
		else:
			raise BadSpecial, 'No such op=%s' % op
		return False


	def report(self, code, rv):
		# print 'REPORT', code
		try:
			rvp = cPickle.dumps(rv, PP)
		except cPickle.UnpickleableError, x:
			rvp = cPickle.dumps(('UnpickleableError', str(x)), PP)
		except cPickle.PicklingError, x:
			rvp = cPickle.dumps(('PicklingError', str(x)), PP)
		self.send('i', ID)
		self.send('r', '%d' % self.rqno)
		self.send('c', code)
		self.send('v', rvp)
		self.send('h', self.thash.hexdigest() )
		self.send('e', 'END')
		self.flush()
		# print 'REPORTED'



if __name__ == '__main__':
	server_address = ('', Port)
	server = ServerClass(server_address, HandlerClass)
	print "Listening on port", server_address
	server.serve_forever()










speechresearch/gmisclib/bin/mcmc.py


"""Adaptive Markov-Chain Monte-Carlo algorithm.
This can be used to generate samples from a probability distribution,
or also as a simulated annealing algorithm for maximization.
This can be used as a script, from the command line, or (more likely)
it can be imported and its functions and classes can be used.

The central interfaces are the L{BootStepper} class, and within
it, the C{step()} method is used iteratively to take a Markov step.

To use it as a script, you create your own module that implements
a few functions, and run C{mcmc.py}.  It will import your module
and call your functions repeatedly.

The algorithm is described in Kochanski and Rosner 2010,
and earlier versions have been used in ZZZ.
It evolved originally from amoeba_anneal (in Numerical Recipes, Press et al.).
The essential feature is that it keeps a large archive of previous positions
(possibly many times more than C{N} of them). It samples two positions
from the archive and subtracts them to generate candidate steps.
This has the nice property that when sampling from a multivariate
Gaussian distribution, the candidate steps match the distribution nicely.

It can be operated in two modes (or set to automatically switch).
One is optimization mode where it heads for the maximum of the probability
distribution.   The other mode is sampling mode, where it
asymptotically follows a Markov sampling procedure and has the
proper statistical properties.

As a script, it takes the following arguments:
	- C{-o fff}	Specifies a log file for some basic logging.

	- {C -py ddd/mm}	Specifies the module to load and to optimize.
		If the name contains a slash, it searches C{ddd}
		instead of the python search path, looking for a module
		named C{mm}.  If no slash, then it looks up the module
		in C{PYTHONPATH}.

	- C{-NI NN}	Sets the number of iterations.  Required, unless the
		module defines C{yourmod.NI}.

	- C{--}	Stops interpretation of the argument list.
		The remainder is passed to yourmod.init(), if
		it is defined, then to yourmod.start(), if that is
		defined.

It uses the following functions and variables:

	- C{yourmod.c}	(required).
		This is an object that is passed into C{yourmod.resid()}
		or C{yourmod.logp()}.  You can make it be anything you
		want, as it is only touched by your functions.
		Often, it contains data or parameters for these functions,
		but it can be L{None} if you have no need for it.

	- C{yourmod.start(arglist, c)}  (Not required).
		This is where you initialize the Monte-Carlo iteration.
		If you define yourmod.start(), it is passed the arglist,
		after the standard C{mcmc.py} flags and arguments are removed
		from it.   C{Yourmod.start()}
		must return a list of one or more starting vectors,
		(either a list of numpy arrays or a list of sequences
		of floats).    These starting vectors are used to seed the iteration.
		
		If it is not defined, mcmc.py will read a list
		of starting vectors in ascii format from the standard input
		using L{_read}().
		
	- C{yourmod.init(ndim, ni, c, arglist)}   (Not required).
		This is primarily there to open a log file.
		Init is passed the remainder of the scripts argument
		list, after yourmod.start() looks at it.    It can do anything
		it wishes with the argument list.  It can return an object or None.
		
		If it returns something other than L{None}, it will be used
		this way::

		x = yourmod.init(ndim, ni, yourmod.c, arglist)
		x.add(parameters, iteration)
		# add is there to accumulate averages of parameters
		# or to log parameter vectors.
		x.finish(sys.stdout)
		# finish can be used to print a summary or close a log file.

		C{Ndim} is the length of the parameter vector,
		C{ni} is the number of iterations, C{c} is C{yourmod.c}.

	- C{yourmod.resid(x, c)}  (Either yourmod.logp() or yourmod.resid() is required.)

	- C{yourmod.logp(x, c)}  (Either C{yourmod.logp} or C{yourmod.resid} is required.)
		These funtions are the thing which is to be optimized.
		C{Yourmod.log} returns the logarithm (base e) of the probability
		density at position C{x}.  (It does not need to be normalized, so it really
		only needs something proportional to the probability density.)
		C{X} is a numpy array (a 1-dimensional vector),
		and C{c} is an arbitrary object that you define.
		
		C{Yourmod.logp} should return L{None} if x is a silly value.  Either that,
		or it can raise a L{NotGoodPosition} exception.  Note that
		the optimizer will tend to increase values of logp.  It's a maximizer,
		not a minimizer!
		
		If you give yourmod.resid() instead, logp() will be calculated
		as -0.5 times the sum of the squares of the residuals.   It should
		return a numpy vector.  It may return None, or raise L{NotGoodPosition}, which will
		cause the optimizer to treat the position as extremely bad.

	- yourmod.log(result_of_init, i, p, w)   (Not required).
		This is basically a function to log your data.
		No return value.    It is called at every step and
		passed the result of yourmod.init() (which might
		be a file descriptor to write into).  It is also passed the iteration
		count, i, the current parameter vector, p, and w, which is reserved
		for possible future use.


	- yourmod.NI  (required unless the -NI argument is given on the command line)
		Specifies how many iterations.  This is an integer.

	- yourmod.STARTLOW (not required).  Integer 0 or 1.
		If true, the iteration is started from the largest value of logp
		that is known.


	- yourmod.V	(Not required)
		This specifies the covariance matrix that is used to hop from one
		test point to another.   It is
		a function that takes the result of yourmod.start() and returns
		a Numeric/numarray 2-dimensional square matrix,

		If it is not specified, mcmc will use some crude approximation
		and will probably start more slowly, but should work OK.
		If it is not specified and yourmod.start() returns only
		one starting position, then it will just use an identity matrix
		as the covariance matrix, and it might still work, but
		don't expect too much.
"""
from __future__ import with_statement

import sys

import numpy

from gmisclib import die
from gmisclib import mcmc
from gmisclib import gpkmisc
from gmisclib import g_implements
from gmisclib import multivariate_normal as MVN

Debug = 0
MEMORYS_WORTH_OF_PARAMETERS = 1e8





def logp_from_resid(x, c, resid_fcn):
	r = resid_fcn(x, c)
	if r is None:
		raise mcmc.NotGoodPosition
	return -numpy.sum(r**2)/2.0



def _print(fd, prefix, p):
	fd.writelines( ' '.join( [prefix] + [ '%g'%pj for pj in p ] ) )
	fd.writelines('\n')


def _read(fd):
	o = []
	for t in fd:
		if t.startswith('#'):
			continue
		t = t.strip()
		if t == '':
			continue
		o.append( numpy.array( [float(x) for x in t.split() ],
					numpy.float)
			)
	np = o[-1].shape[0]
	# die.info("np=%d" % np)
	return o[ max(0, len(o)-2*np*np) : ]




def go(argv, theStepper):
	"""Run the optimization, controlled by command line flags."""
	global Debug
	import load_mod
	if len(argv) <= 1:
		print __doc__
		return
	python = None
	out = None
	NI = None
	arglist = argv[1:]
	while len(arglist) > 0  and arglist[0][0] == '-':
		arg = arglist.pop(0)
		if arg == '-o':
			out = arglist.pop(0)
		elif arg == '-py':	# path/module
			python = arglist.pop(0)
		elif arg == '-NI':
			NI = int(arglist.pop(0))
		elif arg == '-debug':
			Debug += 1
		elif arg == '--':
			break
		else:
			die.die("Unrecognized flag: %s" % arg)
	
	assert python is not None, "Need to use the -py flag."

	mod = load_mod.load_named_module(python, use_sys_path='/' in python)
	print "# mod= %s" % str(mod)

	if out:
		logfd = open(out, "w")
	else:
		logfd = None

	mod_c = getattr(mod, "c", None)
	if not hasattr(mod, "start"):
		start = _read(sys.stdin)
	else:
		start = mod.start(arglist, mod_c)

	if hasattr(mod, 'logp'):
		logPfcn = mod.logp
	elif hasattr(mod, 'resid'):
		logPfcn = lambda x, c, m=mod: logp_from_resid(x, c, m.resid)
	else:
		die.die("Can't find logp() or resid() function in module.")

	if NI is None:
		NI = mod.NI
	print "# NI= %d" % NI


	mod_c = getattr(mod, "c", None)	#A kluge, in case mod.start() changed c.
	if hasattr(mod, "V"):
		V = numpy.asarray(mod.V(start, mod_c), numpy.float)
	elif mcmc.start_is_list_a(start) and len(start)>1:
		V = mcmc.diag_variance(start)
	else:
		V = numpy.identity(start[0].shape[0], numpy.float)

	mod_c = getattr(mod, "c", None)	#A kluge, in case mod.V() changed c.
	if hasattr(mod, "init"):
		logptr = mod.init(V.shape[0], NI, mod_c, arglist)
	else:
		logptr = def_logger(V.shape[0], NI, mod_c, arglist)

	sort = getattr(mod, 'SORT_STRATEGY', mcmc.BootStepper.SSAUTO)

	fixer = getattr(mod, 'fixer', None)

	mod_c = getattr(mod, "c", None)	#A kluge, in case mod.init() changed c.
	sys.stdout.flush()
	x = theStepper(logPfcn, start, V, c=mod_c, sort=sort, fixer=fixer)

	sys.stdout.writelines('[P]\n')
	for i in range(NI):
		x.step()
		p = x.prms()
		sys.stdout.flush()
		if logfd is not None:
			logfd.writelines('# ' + x.status() + '\n')
			_print(logfd, '%d'%i , p)
			logfd.flush()
		if logptr is not None:
			logptr.add(p, i)
	if logptr is not None:
		logptr.finish(sys.stdout)


class def_logger:
	def __init__(self, ndim, ni, c, arglist):
		self.v = numpy.zeros((ndim,ndim), numpy.float)
		self.n = 0
		self.NI = ni
		self.c = c
	
	def add(self, p, i):
		if i >= self.NI/10:
			self.v += numpy.outer(p, p)
			self.n += 1

	def finish(self, stdout):
		self.v /= float(self.n)
		sys.stdout.writelines('[V]\n')
		sys.stderr.writelines(str( self.v ) + "\n")
		evalues, evec = numpy.linalg.eigh(self.v)
		stdout.writelines('[Evals]\n')
		stdout.writelines("%s\n" % str(evalues))
		stdout.writelines('[Evecs]\n')
		stdout.writelines("%s\n" % str(evec))






if __name__ == '__main__':
	try:
		import psyco
		psyco.full()
	except ImportError:
		pass

	try:
		go(sys.argv, mcmc.bootstepper)
	except:
		die.catch('Unexpected exception')
		raise










speechresearch/gmisclib/bin/mcmc_cooperate.py


#! python
# -*- coding: utf-8 -*-

from __future__ import with_statement

import time
import math
import random
import socket
import hashlib
import threading
import SocketServer

from gmisclib import die
from gmisclib import gpkmisc
from gmisclib import g_encode
from gmisclib import mcmc_cooperate as MC

Key = None
__version__ = MC.Barrier(0, 1, 0)
Verbose = False


class User(object):
	def __init__(self):
		self.barrier = MC.Barrier(0)
		self.info = {}
		self.reply = None


	def set_barrier(self, b):
		assert isinstance(b, MC.Barrier)
		self.barrier = b




class job(object):
	def __init__(self):
		self.vec = None
		self.vec_from = None
		self.logp = None
		self.users = {}
		self.size = None
		self.cache = {}
		self.c = threading.Condition()
		self.barrier = MC.Barrier(0)
		self._seed = 0

	def seed(self):
		self._seed += 1
		return self._seed
	

	def set_info(self, my_id, args):
		if len(args)<2 or len(args)%2 != 0:
			return ["Fail", "wrong number of args", len(args)]
		while args:
			value = args.pop()
			key = args.pop()
			self.users[my_id].info[key] = value
			self.cache[key] = {}
		return ["OK"]

	def get_info(self, args):
		if len(args) != 1:
			return ["Fail", "wrong number of args", len(args)]
		key = args[0]
		return ["OK"] + [q.info.get(key, '') for q in self.users.values()]

	def get_combined(self, operation, args):
		if len(args) != 2:
			return ["Fail", "wrong number of args", len(args)]
		key, operation = args
		try:
			return ["OK"] + self.cache[key][operation]
		except KeyError:
			pass
		tmp = [q.info[key] for q in self.users.values() if key in q.info]
		if not tmp:
			return ["Fail", "No info", key]
		if operation not in MC.Ops:
			return ["Fail", "No such operation", operation]
		rv = MC.Ops[operation](tmp)
		if key not in self.cache:
			self.cache[key] = {}
		self.cache[key][operation] = rv
		return ["OK"] + rv


	def T(self):
		try:
			return self.cache["T"]["_temperature"]
		except KeyError:
			pass
		tmp = [ float(q.info.get('T', '1')) for q in self.users.values()]
		if "T" not in self.cache:
			self.cache["T"] = {}
		T = gpkmisc.median(tmp)
		self.cache["T"]["_temperature"] = T
		return T


	def rank(self, my_id):
		with self.c:
			return sorted(self.users.keys()).index(my_id)

	def get_vector(self):
		with self.c:
			if self.vec is None:
				reply = ["Fail", "No vector"]
			else:
				reply = ["OK", self.logp, self.vec]
		return reply


	def set_vector(self, my_id, args):
		if len(args) != 3:
			return ["Fail", "wrong number of arguments", len(args)]
		with self.c:
			try:
				size = int(args[0])
			except ValueError:
				size = -1
			try:
				logp = float(args[1])
			except ValueError:
				logp = None
	
			if not (size > 0):
				reply = ["Fail", "Bad size", args[0]]
			elif logp is None:
				reply = ["Fail", "Bad logp", args[1]]
			elif self.size is not None and self.size!=size:
				self.size = None
				self.vec = None
				self.logp = None
				reply = ["Fail", "Size mismatch", args[0], "was", self.size]
			else:
				self.size = size
				if self.logp is None or logp > self.logp - random.expovariate(1.0/self.T()):
					reply = ["OK", "accepted", "was", self.logp]
					self.logp = logp
					self.vec = args[2]
					self.vecfrom = my_id
				else:
					reply = ["OK", "rejected", "was", "%g" % self.logp]
		return reply



	def pass_barrier(self, my_id, args):
		if len(args) != 2:
			return ["Fail", "wrong number of args", len(args)]
		try:
			nmin = int(args[1])
		except ValueError:
			nmin = -1
		if nmin < 0:
			return ["Fail", "bad nmin", args[1]]
		barrier = MC.Barrier(args[0])
		with self.c:
			if barrier < self.barrier:
				return ["Late", self.barrier]
			self.users[my_id].set_barrier(barrier)
			minb = None
			for (mid, u) in self.users.items():
				if minb is None or u.barrier<minb:
					minb = u.barrier
			if self.barrier is None or minb > self.barrier:
				self.c.notifyAll()
				self.barrier = minb
			
			while len(self.users)>=nmin and barrier>self.barrier:
				self.c.wait()
		return ["OK"]


def truncate(*a):
	o = []
	for (i,x) in enumerate(a):
		x = str(x)
		lmax = int(round(25/math.sqrt(2+i)))
		if len(x) < lmax:
			o.append(x)
		else:
			o.append(x[:lmax] + '...')
	return ' '.join(o)




class HandlerClass(SocketServer.StreamRequestHandler):
	lock = threading.Lock()
	olock = threading.Lock()
	s = {}
	e = MC.encoder
	_seed = hash(open("/dev/urandom", "r").read(16))

	def seed(self):
		return "%d.%d" % (self._seed, len(self.s))


	def __init(self, request, client_address, server):
		SocketServer.StreamRequestHandler.__init__(self,
							request,
							client_address,
							server)
	

	def handle(self):
		with self.olock:
			die.info("New handler")
		while True:
			data = [self.e.back(q) for q in self.rfile.readline().strip().split()]
			if not data:
				break

			reply = self.handler_guts(data)
			if reply is None:
				if Verbose:
					with self.olock:
						die.info("%s deferred" % truncate(*data))
				continue
			assert len(reply)>=1
			if Verbose:
				with self.olock:
					die.info("%s -> %s" % (truncate(*data), truncate(*reply)))
			self.wfile.write(' '.join([self.e.fwd(str(q)) for q in reply]) + '\n')
			self.wfile.flush()
			if len(reply)==2 and reply==("OK", "terminated"):
				break
		with self.olock:
			die.info("Handler done")


	def sleep(self):
		time.sleep(min(4.0, random.expovariate(1.0)))


	def _connect(self, job_id, seed, args):
		if hashlib.sha1('%s:%s:%s' % (Key, job_id, seed)).hexdigest() != args[0]:
			self.sleep()
			return ["Fail", "authentication"]

		with self.lock:
			try:
				j = self.s[job_id]
				die.info('Connected to existing job %s %s' % (job_id, j))
			except KeyError:
				j = job()
				self.s[job_id] = j
				die.info('Connected to new job %s %s' %(job_id, j))
			# No need to lock j because self.s is still locked, so no one else
			# can access it.
			my_id = hashlib.sha1('%s:%s:%s:%s:%s' % (Key, job_id, seed, self.seed(), j.seed())).hexdigest()
			assert my_id not in j.users
			j.users[my_id] = User()
			reply = ["OK", my_id]
		self.sleep()
		return reply




	def handler_guts(self, data):
		if not data:
			return ["Fail", "Empty request"]
		command = data[0]

		if command == "version":
			return ["OK", __version__, MC.__version__]

		if len(data) < 3:
			return ["Fail", "too few arguments", len(data)]
		job_id = data[1]
		my_id = data[2]
		args = data[3:]
		if command == "connect":
			return self._connect(job_id, my_id, args)

		with self.lock:
			try:
				j = self.s[job_id]
			except KeyError:
				die.warn("Missing job: %s %s %s %s %s" % (job_id, self.s.keys(), my_id, command, args))
				self.sleep()
				return ["Fail", "No such job", command, job_id]
			if my_id not in j.users:
				self.sleep()
				return ["Fail", "Not attached to", command, job_id]

		assert my_id in j.users
		assert job_id in self.s
		if command.startswith('*'):
			if j.users[my_id].reply:
				if Verbose:
					with self.olock:
						die.info("Ignoring *%s because of previous %s" % (command, truncate(j.users[my_id].reply)))
				return None
			command = command[1:]
			defer_reply = True
		else:
			r = j.users[my_id].reply
			if r:
				j.users[my_id].reply = None
				if Verbose:
					with self.olock:
						die.info("Ignoring %s because of previous %s" % (command, truncate(r)))
				return r
			defer_reply = False

		if command == "barrier":
			reply = j.pass_barrier(my_id, args)
		elif command == "leave":
			with self.lock:
				with j.c:
					j.users.pop(my_id, None)
					if not j.users:
						die.info("Deleting job %s" % job_id)
						self.s.pop(job_id, None)
				reply = ["OK", "terminated"]
		elif command == "shutdown":
			with self.lock:
				self.s.pop(job_id, None)
				reply = ["OK", "terminated"]
		elif command == "get_vector":
			reply = j.get_vector()
		elif command == "set_vector":
			reply = j.set_vector(my_id, args)
		elif command == "set_info":
			reply = j.set_info(my_id, args)
		elif command == "get_info_list":
			reply = j.get_info(args)
		elif command == "get_info_combined":
			reply = j.get_combined(my_id, args)
		elif command == "rank":
			with j.c:
				reply = ["OK", len(j.users), j.rank(my_id)]
		elif command == "list_ops":
			reply = ["OK"] + MC.Ops.keys()
		else:
			reply = ["Fail", "Unknown command", command]
			self.sleep()

		if defer_reply:
			if Verbose:
				with self.olock:
					die.info("Deferred %s -> %s" % (command, truncate(reply)))
			if reply[0] != "OK":
				j.users[my_id].reply = reply
			return None
		return reply
	

if __name__ == '__main__':
	import sys
	if sys.argv[1] == '-v':
		sys.argv.pop(1)
		Verbose = True
	Key = sys.argv[1]
	sys.argv[1] = "Key"
	HOST, PORT = "localhost", 8487
	server = SocketServer.ThreadingTCPServer((HOST, PORT), HandlerClass)
	server.socket.setsockopt(socket.SOL_TCP, socket.TCP_NODELAY, True)
	server.serve_forever()










speechresearch/gmisclib/bin/run_several.py


#! python

"""This script runs a bunch of processes in parallel.
You tell it what to run on the standard input.
It spawns off a specified number of subprocesses, and hands the jobs
to the subprocesses.

Usage: run_several.py [-v] Ncpu Oom_adjust <list_of_commands >log_of_outputs

Flags: C{-v} means "be more verbose".

C{Ncpu} is the maximum number of cores to devote to running these tasks
(you can enter zero to have it use all the cores of the local machine),
or C{+N} or C{-N} to have it use C{N} more (or less) cores than the machine
has. Further C{x} and C{*} allow you to multiply the number of CPUs by a factor.
(NB: The C{+}, C{-}, C{x}, C{*} forms always leave at least one core running,
no matter what C{N} is or how few cores you have.)
All this can be useful if you want to avoid loading the machine too heavily,
or if you want to boost the loading because your jobs are limited by disk seek time.

C{Oom_adjust} is a number given to Linux's OOM killer.   When
the system starts running out of memory, the OOM killer kills processes.
Positive numbers (e.g. 3) make it more likely that a process will be
killed.   So, if your subtasks are likely to use too much memory
and are not critical, set Oom_adjust positive.

The commands in list_of_commands are just piped into Bash's standard input
one at a time.   Each line is (typically) processed by a different
instance of bash, so don't try any multi-line commands.
The resulting standard outputs and standard errors are kept separate
and each processes' outputs are printed as a lump when it completes.
Stderr from a subprocess comes out as stdout from run_several.py;
various blocks of output are separated by lines with hash marks and
strings of "----" (see write_msgs()).

Note that the processes may finish in any arbitrary order.   The integer
on the stdout and stderr separator lines gives you the (zero-based) line number
in the input file.    Run_several.py returns failure if any of its
subprocesses fail, and it will terminate on the first failure.

Example 1::

	$ echo "pwd" | run_several.py 0 0
	# command 0: pwd
	# stdout 0 ----------------(exited with 0)
	/home/gpk/speechresearch/gmisclib/bin
	# stderr 0 ----------------
	$

Example 2::

	$ { echo uname -m; echo uname -p; echo uname -o;} | run_several.py 0 0
	# command 0: uname -m
	# stdout 0 ----------------(exited with 0)
	x86_64
	# stderr 0 ----------------
	# command 1: uname -p
	# stdout 1 ----------------(exited with 0)
	unknown
	# stderr 1 ----------------
	# command 2: uname -o
	# stdout 2 ----------------(exited with 0)
	GNU/Linux
	# stderr 2 ----------------
	$ 
"""

import sys
import time
import tempfile
import subprocess
from gmisclib import die
from gmisclib import system_load as SL

#: Basic interval to sleep when waiting for the system to become less
#: heavily loaded.
DT = 1.0	# Seconds

def write_msgs(p, exitstatus):
	"""This produces the output.
	"""
	p.x_stderr.seek(0)
	p.x_stdout.seek(0)
	sys.stdout.writelines('# command %d: %s\n' % (p.x_i, p.commandline))
	sys.stdout.writelines('# stdout %d ----------------(exited with %d)\n' % (p.x_i, exitstatus))
	sys.stdout.writelines(p.x_stdout.readlines())
	sys.stdout.writelines('# stderr %d ----------------\n' % p.x_i)
	sys.stdout.writelines(p.x_stderr.readlines())
	sys.stdout.flush()
	p.x_stderr.close()
	p.x_stdout.close()


def get_ncpu():
	n = 0
	for l in open("/proc/cpuinfo", "r"):
		if l.startswith('processor'):
			n += 1
	assert n > 0
	return n


def wait_until_unloaded():
	"""Wait a while until the system becomes less loaded.
	It won't wait forever, though.
	"""
	ncpu = SL.get_ncpu()
	delay = 0
	while delay < 20:
		if SL.get_loadavg() < 2*ncpu and SL.mem_pressure() < 0.8:
			break
		die.info('# too busy: %.1f/%d %.2f' % (SL.get_loadavg(), ncpu, SL.mem_pressure(ncpu)))
		time.sleep(2*delay*DT)
		delay += 1


def set_oom(pid, ooma):
	trials = 0
	while trials < 6:
		try:
			open('/proc/%d/oom_adj' % pid, 'w').writelines('%d\n' % ooma)
		except IOError, x:
			time.sleep(trials*DT/10.0)
		else:
			trials += 1
			break
	if trials > 3:
		die.warn("Slow start for process %d: writing to /proc/%d/oom_adj: %s" % (pid, pid, x))


def run_processes(fd, np, ooma, verbose):
	running = []
	for (i,line) in enumerate(fd):
		j = 0
		while j < len(running):
			tmp = running[j]
			es = tmp.poll()
			if es is not None:
				if verbose:
					die.info("[End] %d" % es)
				write_msgs(tmp, es)
				if es != 0:
					sys.exit(es)
				del running[j]
			else:
				j += 1
		while len(running) >= np:
			tmp = running.pop(0)
			es = tmp.wait()
			if verbose:
				die.info("[End] %d" % es)
			write_msgs(tmp, es)
			if es != 0:
				sys.exit(es)
		stderr = tempfile.TemporaryFile(prefix="stderr")
		stdout = tempfile.TemporaryFile(prefix="stdout")
		wait_until_unloaded()
		if verbose:
			die.info("[Start] %s" % line.strip())
		p = subprocess.Popen(['bash'], stderr=stderr, stdout=stdout, stdin=subprocess.PIPE)
		p.commandline = line.strip()
		p.x_stderr = stderr
		p.x_stdout = stdout
		p.x_i = i
		set_oom(p.pid, ooma)
		p.stdin.write(line)
		p.stdin.close()
		running.append(p)
		if np>1 and i < np:
			# Don't start the first few processes exactly at the same time.
			# The delays let the memory statistics and system load catch up.
			# This can be important for wait_until_unloaded()
			time.sleep(DT)
	while running:
		tmp = running.pop(0)
		es = tmp.wait()
		if verbose:
			die.info("[End] %d" % es)
		write_msgs(tmp, es)
		if es != 0:
			sys.exit(es)


def parse_NP(s):
	if s.startswith('+') or s.startswith('-'):
		delta = int(s[1:])
		assert -100 <= delta < 1000
		if s.startswith('-'):
			delta = -delta
		return max(1, SL.get_ncpu() + delta)
	elif s.startswith('*') or s.startswith('x'):
		fac = float(s[1:])
		assert 0 <= fac < 10
		return max(1, int(round(SL.get_ncpu()*fac)))
	n = int(s)
	assert 0 <= n < 10000
	if n == 0:
		return SL.get_ncpu()
	return n


if __name__ == '__main__':
	if sys.argv[1] == '-v':
		sys.argv.pop(1)
		verbose = True
	else:
		verbose = False

	NP = parse_NP(sys.argv[1])
	assert 0 < NP < 100
	oom_adj = int(sys.argv[2])
	assert -32 < oom_adj < 32
	run_processes(sys.stdin, NP, oom_adj, verbose)










speechresearch/gmisclib/bin/git-pre-commit


#!/bin/bash

# This is the git pre-commit hook.    It is executed when you run "git commit",
# and it looks at all the python files in a git repository.   If any of them have
# a "test" function, it executes it.
# 
# If the test method fails, the commit is aborted.

PYTHONPATH=".:lib:$PYTHONPATH"
export PYTHONPATH

if git rev-parse --verify HEAD >/dev/null 2>&1
then
        against=HEAD
else
	# Initial commit: diff against an empty tree object
	against=4b825dc642cb6eb9a060e54bf8d69288fbee4904
fi

for f in $(git diff-index --name-only $against)
do
    q=$(basename "$f" .py)
    if egrep '^def[[:space:]]{1,}test\(' "$f"
    then
      echo "Testing module ${f}.test"
      if ! python -c "import $q; $q.test()"
      then
        echo "Fail on ${f}.test"
        exit 1
      fi
    fi
    if egrep '^def[[:space:]]{1,}_test\(' "$f"
    then
      echo "Testing module ${f}._test"
      if ! python -c "import $q; $q._test()"
      then
        echo "Fail on ${f}._test"
        exit 1
      fi
    fi
done










speechresearch/gmisclib/bin/gpk_wavio.py


#!/usr/bin/env python

"""When run as a script:
python ~/lib/wavio.py [-g gain] -wavin|-wavout infile outfile
Reads or writes .wav files from any format supported by
gpkimgclass.py .

As a library, allows reading of class gpk_img data from a .WAV
file, and writing class gpk_img to a .WAV file.
"""
import wave
import numpy
import gpkimgclass
from gmisclib import wavio


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	gain = None
	if len(arglist)==0:
		print __doc__
		sys.exit(1)
	if arglist[0] == '-g':
		arglist.pop(0)
		gain = float(arglist.pop(0))
	if arglist[0] == '-wavin':
		x = wavio.read(arglist[1])
		if gain is not None:
			numpy.multiply(x.d, gain, x.d)
		x.write(arglist[2])
	elif arglist[0] == '-wavout':
		x = gpkimgclass.read(arglist[1])
		rxd = numpy.ravel(x.d)
		mxv = max( rxd[numpy.argmax(rxd)], -rxd[numpy.argmin(rxd)] )
		print "# max=", mxv
		if gain is None:
			gain = 32000.0/mxv
		wavio.write(x, arglist[2], gain)
	else:
		print __doc__
		sys.exit(1)










speechresearch/gmisclib/bin/get_gcc_flags.py


#! /usr/bin/python

"""This script computes a good set of compiler flags by running
gcc on many machines, using -march=native, and then collecting
the resulting flags.

It combines them to make a conservative choice that should run
on all the specified machines.
"""



import sys
import subprocess
try:
	from gmisclib import dictops
except ImportError:
	import dictops


OTARGET = '-O3'
OSAFE = '-O2'
MINIPROG = """int main(int argc, char **argv) { return 0;}\n"""
GCC = 'gcc -v -Q %s test.c -o test'
TRANSPORT = ['ssh', '-x', '-o', 'ConnectTimeout=3',
		'-o', 'TCPKeepAlive=yes', '-o', 'ServerAliveInterval=7',
		'-o', 'ServerAliveCountMax=2']

SCRIPT = """
t=/tmp/gccflags$$
trap "rm -rf $t" EXIT
mkdir $t
cd $t >/dev/null 2>&1 || exit 1
cat <<'ENDEND' >test.c
%s
ENDEND
%s
cd /tmp >/dev/null 2>&1
exit 0
"""

def median_down(x):
	tmp = list(sorted(x))
	return tmp[len(x)//2]


def mergeparams(plist):
	tmp = dictops.dict_of_sets()
	for pdict in plist:
		for (k,v) in pdict.items():
			tmp.add(k, v)
	rv = {}
	for (k, vlist) in tmp.items():
		rv[k] = int(median_down(vlist))
		# print 'mergeparams %s=%s -> %s' % (k, vlist, rv[k])
	return rv


def mergeflags(flist):
	n = len(flist)
	tmp = dictops.dict_of_accums()
	for fset in flist:
		for f in fset:
			tmp.add(f, 1)
	rv = set()
	for (k, m) in tmp.items():
		if k.startswith('-mno-'):
			# sys.stderr.write('k=%s\n' % k)
			kyes = '-m' + k[5:]
			if m > 0:
				assert tmp.get(kyes, 0) < n
				rv.add(k)
		else:
			kno = '-mno-' + k[2:]
			if m == n:
				assert tmp.get(kno, 0) == 0
				rv.add(k)
	return rv


def mergetune(tlist):
	tmp = dictops.dict_of_accums()
	for t in tlist:
		if t is not None:
			tmp.add(t, 1)
	nbest = 0
	best = None
	for (k, v) in tmp.items():
		if v > nbest:
			best = k
			nbest = v
	return best


def prmdiff(d1, d2):
	rv = {}
	for (k, v) in d1.items():
		# print 'prmdiff %s=%s vs %s=%s' % (k, v, k, d2.get(k, None))
		if k not in d2 or v!=d2[k]:
			rv[k] = v
	return rv


def transport(mach):
	return TRANSPORT + [mach, 'sh']


class BadMachine(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)


def collect_from(mach, flags):
	tmp = SCRIPT % (MINIPROG, GCC % (' '.join(flags)))
	# print 'transport=', transport(mach)
	p = subprocess.Popen(transport(mach), stderr=subprocess.PIPE,
				stdout=open("/dev/null", 'w'),
				stdin=subprocess.PIPE
				)
	# print 'tmp=', tmp
	p.stdin.write(tmp)
	p.stdin.close()
	prms = {}
	op = set()
	oe = set()
	tn = None
	mode = 0
	for l in p.stderr:
		# print 'l=', l.strip()
		if l.startswith('GCC heuristics:'):
			mode = 1
		elif l.startswith('options passed:'):
			mode = 2
		elif l.startswith('options enabled:'):
			mode = 3
		elif l.startswith('Compiler executable checksum:'):
			mode = 0
		if mode:
			tokens = l.strip().split()
			last = None
			for tok in tokens:
				# print 'tok=', tok
				if last == '--param' and '=' in tok:
					k, v = tok.split('=')
					prms[k] = int(v)
				elif tok.startswith('-mtune='):
					tn = tok.split('=')[1]
				elif tok.startswith('-march='):
					pass
				elif tok.startswith('-f'):
					if mode == 2:
						op.add(tok)
					elif mode == 3:
						oe.add(tok)
				elif tok.startswith('-m'):
					if mode == 2:
						op.add(tok)
					elif mode == 3:
						oe.add(tok)
				last = tok
	if p.wait() != 0:
		raise BadMachine
	return (prms, op, oe, tn)


def flagdiff(a, b):
	rv = set()
	for t in a.symmetric_difference(b):
		if t.startswith('-mno-'):
			rv.add(t)
		elif t in a:
			rv.add(t)
		elif t in b:
			rv.add('-mno-' + t[2:])
	return rv


def compute_flaglist(mlist, iflags):
	params = []
	opassed = []
	oenabled = []
	tunes = []
	for m in mlist:
		try:
			tp, top, toe, tune = collect_from(m, iflags + [OTARGET, '-march=native'])
		except BadMachine:
			continue
		params.append(tp)
		opassed.append(top)
		oenabled.append(toe)
		tunes.append(tune)
	# print 'tunes=', tunes
	pset = mergeparams(params)
	opset = mergeflags(opassed)
	oeset = mergeflags(oenabled)
	typtune = mergetune(tunes)

	mp, mop, moe, mtune = collect_from('localhost', iflags + [OSAFE])
	ap = prmdiff(pset, mp)
	
	# rv = iflags + [OSAFE, '-mtune=%s' % typtune]
	rv = iflags + [OSAFE]
	for (k, v) in ap.items():
		rv.extend(['--param', '%s=%s' % (k, v)])
	for p in flagdiff(opset, mop):
		rv.append(p)
	for p in flagdiff(oeset, moe):
		rv.append(p)
	return rv


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	if len(arglist) > 1 and arglist[0] in ['-m32', '-m64']:
		flags = [arglist.pop(0)]
	else:
		flags = []
	print ' '.join(compute_flaglist(arglist, flags))










speechresearch/gmisclib/nice_hash.py.old



class DontHashThis(Exception):
	"""If your trimmer funcion raises this exception, then the input
			to nice_hash.add() will be ignored."""

	def __init__(self):
		Exception.__init__(self)


class NotInHash(KeyError):
	def __init__(self, s):
		KeyError.__init__(self, s)



class simple(object):
	__doc__ = """This class generates a map from inputs to integers,
		where an equivalence class is defined by the trimmer function."""



	def __init__(self, trimmer):
		"""Trimmer defines equivalence classes on list.
		It can also specify which inputs to ignore."""
		self.trimmed_seen = {}
		self.n = 0
		self.trimmer = trimmer


	def add(self, x):
		"""Returns an integer which is shared among all x in the
		equivalence class, but different from all other x.
		If the trimmer function raises the DontHashThis exception,
		it will ignore the input and return None.
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None

		try:
			i = self.trimmed_seen[xt]
		except KeyError:
			i = self.n
			self.trimmed_seen[xt] = i
			self.n += 1
		return i
		

	def add_newonly(self, x):
		"""Same as add, except it returns None if the equivalence
		class has already appeared.
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None

		if xt in self.trimmed_seen:
			return None

		i = self.n
		self.trimmed_seen[xt] = i
		self.n += 1
		return i
		


	def map(self):
		"""Return the map from classes (as returned by the function)
		to integers."""
		return self.trimmed_seen.copy()


	def classmap(self):
		"""Return the map from integers to classes."""
		o = {}
		for (x, i) in self.trimmed_seen.iteritems():
			o[i] = x
		return  o

class nice_hash(object):
	__doc__ = """This class generates a map from list items to integers,
		where an equivalence class is defined by the trimmer function."""

	def __init__(self, trimmer=None):
		"""Trimmer defines equivalence classes on list;
		it can be some sort of projection operation.
		The default (None) makes the identity class equal to the inputs.
		It can also specify which inputs to ignore."""
		self.trimmed_seen = {}
		self.seen = []
		self.n = 0
		if trimmer is None:
			def trimmer(x):
				return x
		self.trimmer = trimmer


	def add(self, x):
		"""Returns an integer which is shared among all x in the
		equivalence class, but different from all other x.
		If the trimmer function raises the DontHashThis exception,
		it will ignore the input and return None.
		Note that if you add an item twice, it will appear twice in rmap().
		@returns: int
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None
		self.seen.append((x, xt))

		try:
			i = self.trimmed_seen[xt]
		except KeyError:
			i = self.n
			self.trimmed_seen[xt] = i
			self.n += 1
		return i


	def add_newonly(self, x):
		"""Similar to add, except it returns None if the equivalence
		class has already appeared.   The list of classes seen (self.seen) then
		contains only the first item that was added in each class,
		so L{rmap}() will produce a dictionary containing single-item lists:
		C{{int1:[item1],int2:[item2],int3:[item3], ...}}.
		Calls to L{add}() and L{add_newonly}() can be intermixed safely,
		though the result of L{rmap}() will then not contain all added items.
		@returns: int or None
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			return None

		if xt in self.trimmed_seen:
			return None

		self.seen.append((x, xt))
		i = self.n
		self.trimmed_seen[xt] = i
		self.n += 1
		return i
		

	def get_image(self, x):
		"""Returns an integer which is shared among all x in the
		equivalence class, but different from all other x.
		"""

		try:
			xt = self.trimmer(x)
		except DontHashThis:
			raise NotInHash('Trimmer raised DontHashThis')
		try:
			i = self.trimmed_seen[xt]
		except KeyError:
			raise NotInHash('Key: %s' % str(xt))
		return i


	def map(self):
		"""Return the map from inputs to integers."""
		o = {}
		for (x, xt) in self.seen:
			o[x] = self.trimmed_seen[xt]
		return o


	def classes(self):
		"""Return a list over all the classes that have been seen."""
		return self.trimmed_seen.keys()


	def classmap(self):
		"""Return the map from integers to classes."""
		# o = [ None for i in range(len(self.trimmed_seen)) ]
		o = [None for q in self.trimmed_seen.keys() ]
		for (x, i) in self.trimmed_seen.iteritems():
			o[i] = x
		return  o


	def rmap(self):
		"""Returns the map from integers to inputs."""
		# o = [ [] for i in range(len(self.trimmed_seen)) ]
		o = [ [] for q in self.trimmed_seen.keys() ]
		for (x, cl) in self.seen:
			o[self.trimmed_seen[cl]].append(x)
		return o


	def test(self):
		map = self.map()
		rmap = self.rmap()
		for (intg, inpt) in rmap.iteritems():
			for s in inpt:
				assert map[s] == intg





def map(list, trimmer=lambda x:x):
	h = simple(trimmer)
	for x in list:
		h.add(x)
	return h.map()



if __name__ == '__main___':
	h = nice_hash(lambda x : x)
	assert h.add('foo') == 0
	assert h.add('bar') == 1
	assert h.add('gleep') == 2
	assert h.add('bar') == 1
	h.test()
	assert h.map()['bar'] == 1
	assert h.rmap()[0] == ['foo']
	assert h.classmap()[1] == 'bar'










speechresearch/gmisclib/epydoc.config


[epydoc]
name: Speechresearch/gmisclib
url: http://sourceforge.net/projects/speechresearch
link: <a href="http://sourceforge.net/projects/speechresearch">Speechresearch/gmisclib</a> (<a href="http://kochanski.org/gpk">gpk</a>)
imports: yes
inheritance: included
graph: classtree
imports: yes
private: no










speechresearch/gmisclib/chunkio.py


"""These are I/O routines to allow you to write stuff
like arrays and dictionaries (and arrays of dictionaries)
to a human-readable file.

The format is normally STARTMARKER LENGTH_INFO DATA ENDMARKER,
where STARTMARKER is something like C{"a{"},
that specifies you're at the beginning of an array.
LENGTH_INFO can depend on the data type, but it's normally
an integer.   Then comes the data, and finally as a check,
you encounter the ENDMARKER, which is normally C{"}"}.
All of this is recursive, of course.
"""

import string
import collections
import numpy

import g_encode

_e = g_encode.encoder(allowed=string.letters + string.digits + r"""<>?,./:";'{}[\]!@$^&*()_+=\|\\-""")
__version__ = "$Revision: 1.24 $"

def test_e():
	assert _e.fwd(' ') == '%S'
	assert _e.fwd('hello there') == 'hello%Sthere'
	assert not _e.fwd('#x').startswith('#')


class BadFileFormat(RuntimeError):
	def __init__(self, s):
		RuntimeError.__init__(self, s)

class chunk:
	__doc__ = """Low level file I/O operations.
		This class represents a sequence
		of white-space separated chunks of data.
		"""

	def __init__(self):
		"""Constructor."""
		pass


	def more(self):
		"""Returns zero if the data source is empty.
		Returns nonzero if there is more data.
		"""
		raise RuntimeError, 'Virtual Function'


	def readchunk(self):
		"""Read in the next white-space delimited chunk of text."""
		raise RuntimeError, 'Virtual Function'


	def read_float(self):
		tmp = self.readchunk()
		if tmp != 'f:':
			raise BadFileFormat, 'read_float: bad prefix'
		return float(self.readchunk())


	def read_array(self, fcn):
		"""Read an array of data values.  Raw text is converted to
		finished array values by the specified fcn."""
		
		return self.read_array_of( lambda s: fcn(s.readchunk()) )

	def read_tuple(self, fcn):
		"""Read a tuple of data values.  Raw text is converted to
		finished array values by the specified fcn."""
		
		return tuple( self.read_array_of( lambda s: fcn(s.readchunk()) ) )


	_array_prefix = 'a{'
	_lap = len(_array_prefix)

	def read_array_of(self, fcn):
		"""Read an array of data values.  Values are read
		in by the specified fcn."""
		
		tmp = self.readchunk()
		if tmp is None:
			return None
		if not tmp.startswith(self._array_prefix):
			raise BadFileFormat, 'Array initial'
		if len(tmp) > self._lap:
			n = int(tmp[self._lap:])
		else:
			n = int(self.readchunk())
		o = [ fcn(self) for i in range(n) ]
		if self.readchunk() != '}':
			raise BadFileFormat, 'Array final'
		return o


	def read_dict(self, fcn):
		"""Read a dictionary of data values.  Raw text is converted to
		finished values by the specified fcn. Keys are strings."""

		return self.read_dict_of( lambda self, ff=fcn: ff(self.readchunk()) )

	_dict_prefix = 'd{'
	_ldp = len(_dict_prefix)

	def read_dict_of(self, fcn):
		"""Read a dictionary of data values.
		Values are read in by the specified fcn.
		This allows dictionaries of X, where X can be a complex datatype
		like an array.  Keys are strings."""

		tmp = self.readchunk()
		if tmp is None:
			return None
		if not tmp.startswith('d{'):
			raise BadFileFormat, 'Dict initial'
		if len(tmp) > self._ldp:
			n = int(tmp[self._ldp:])
		else:
			n = int(self.readchunk())

		o = {}
		for i in range(n):
			k = self.readchunk()
			v = fcn(self)
			o[k] = v
		if self.readchunk() != '}':
			raise BadFileFormat, 'Dict final'
		return o


	def groupstart(self):
		tmp = self.readchunk()
		if not tmp.startswith('g{'):
			raise BadFileFormat, 'Group initial: "%s"' % tmp
		return self.readchunk()


	def groupend(self):
		if self.readchunk() != '}':
			raise BadFileFormat, 'Group final'


	def read_NumArray(self):
		tmp = self.readchunk()
		if tmp != 'N{':
			raise BadFileFormat, 'NumArray initial: "%s"' % tmp
		sz = tuple(self.read_array(int))
		n = 1
		for s in sz:
			assert s > 0  and  s < 100000
			n *= s
		try:
                	if len(sz) == 2:
				d = numpy.zeros(sz)
                        	for i in range(sz[0]):
                                	for j in range(sz[1]):
						d[i, j] = float(self.readchunk())
                	else:
				d = numpy.zeros((n,))
                        	for i in range(n):
					d[i] = float(self.readchunk())
				d = numpy.reshape(d, sz)
		except ValueError, x:
			if str(x).startswith('invalid literal for float'):
				raise BadFileFormat, 'Expected floats, got something else: %s' % str(x)
		assert d.shape == sz
		if self.readchunk() != '}':
			raise BadFileFormat, 'NumArray final'
		return d


class datachunk(chunk):
	__doc__ = """Low level file I/O operations.
		This class represents a file as a sequence
		of white-space separated chunks of data.
		"""

	def __init__(self, fd):
		"""Constructor."""
		chunk.__init__(self)
		# self.readiter = gpkmisc.threaded_readable_file(fd)
		self.readiter = fd
		self.next = collections.deque( self._get_next() )


	def _get_next(self):
		while True:
			nxt = self.readiter.readline()
			if nxt == '':
				return []
			if nxt.startswith('#'):
				continue
			nxt = nxt.strip()
			if nxt == '':
				continue
			return nxt.split()


	def more(self):
		"""Returns False if the data source is empty.
		@return: True if there is more data.
		"""
		if len(self.next):
			return True
		self.next.extend( self._get_next() )
		return len(self.next) > 0


	def readchunk(self):
		"""Read in the next white-space delimited chunk of text."""
		try:
			return _e.back( self.next.popleft() )
		except IndexError:
			self.next.extend( self._get_next() )
			if len(self.next) == 0:
				return None
		return _e.back( self.next.popleft() )


class stringchunk(chunk):
	__doc__ = """Low level operations: splitting a string into chunks.
		This class represents a string as a sequence
		of white-space separated chunks of data.
		"""

	def __init__(self, s):
		"""Constructor."""
		chunk.__init__(self)
		self.cache = s.split()
		self.i = 0


	def more(self):
		"""@return: zero if the data source is empty; nonzero if there is more data.
		"""
		return self.i < len(self.cache)-1


	def readchunk(self):
		"""Read in the next white-space delimited chunk of text."""
		try:
			tmp = _e.back(self.cache[self.i])
			self.i += 1
			return tmp
		except IndexError:
			return None



class chunk_w:
	def __init__(self):
		pass


	def _indent(self):
		pass


	def _dedent(self):
		pass


	def writechunk(self, ch, b=0):
		self.stringwrite(ch, b)
		return self


	def write(self, ch, b=0):
		raise RuntimeError, "Virtual function"


	def nl(self):
		raise RuntimeError, "Virtual function"


	def comment(self, comment):
		raise RuntimeError, "Virtual function"


	def close(self):
		raise RuntimeError, "Virtual function"


	def write_None(self):
		self.stringwrite("N")
		return self


	def write_array_of(self, data, writer, b=0):
		self.stringwrite("a{%d" % len(data), b)
		self._indent()
		for t in data:
			writer(self, t)
		self._dedent()
		self.stringwrite("}", b)
		return self


	def write_array(self, data, b=0, converter=str):
		return self.write_array_of(data,
				lambda s, x, cvt=converter: s.stringwrite(cvt(x)),
				b)


	def write_dict_of(self, data, writer, b=1):
		self.stringwrite("d{%d" % len(data), b)
		self._indent()
		for (k, v) in data.items():
			self.stringwrite(k)
			writer(self, v)
		self._dedent()
		self.stringwrite("}", b)
		return self


	def write_dict(self, data, b=0, converter=str):
		return self.write_dict_of(data,
				lambda s, v, c=converter: s.stringwrite(c(v)),
				b)
	

	def groupstart(self, contents, b=1, comment=None):
		"""The 'contents' argument is conventionally a string
		containing 'a' for an internal array, 'g' for a group,
		'd' for a dictionary...  It describes the contents of the group.
		This is just used by the application to check what is in the
		group, so it could contain any chunk.
		"""
		self.stringwrite("g{", b)
		self._indent()
		self.stringwrite(contents)
		if comment:
			self.comment(comment)
		return self


	def groupend(self, b=1):
		self.stringwrite("}", b)
		self._dedent()
		return self


        def write_NumArray(self, d, b=0, converter=str):
                self.stringwrite("N{", b)
                self.write_array(d.shape, b=0)
                if len(d.shape) == 2:
                        for i in range(d.shape[0]):
                                for j in range(d.shape[1]):
                                        self.stringwrite( converter(d[i, j]) )
				if d.shape[0] > 1:
                                	self.nl()
                else:
                        for t in numpy.ravel(d):
                                self.stringwrite( converter(t) )
                self.stringwrite("}", 0)
		return self
                                                                                            
	def write_float(self, d, b=0):
		self.stringwrite("f:", b)
		self.stringwrite(str(d), b=0)
		return self

	def stringwrite(self, ch, b=0):
		raise RuntimeError, 'Virtual Function'




class datachunk_w(chunk_w):
	__doc__ = """This writes stuff to a file."""


	def __init__(self, fd, width=80):
		chunk_w.__init__(self)
		self.fd = fd
		self.w = width
		self.i = 0
		self.indentlevel = 0
		self.dentstring = ' '


	def _indent(self):
		self.indentlevel += 1


	def _dedent(self):
		assert self.indentlevel > 0
		self.indentlevel -= 1


	def stringwrite(self, ch, b=0):
		"""ch is the chunk of text.  b=1 to begin a new line."""
		assert isinstance(ch, str), "Non-string to stringwrite: <%s>" % str(ch)
		n = len(ch)
		if self.i == 0:
			pass
		elif b or (self.i > 0  and  n+self.i > self.w):
			self.nl()
		else:
			self.fd.write(' ')
			self.i += 1
		if self.i == 0:
			self.fd.write(self.dentstring * self.indentlevel)
		tmp = _e.fwd(ch)
		self.fd.write(tmp)
		self.i += len(tmp)


	def nl(self):
		self.fd.write('\n')
		self.i = 0


	def comment(self, comment):
		if self.i > 0:
			self.nl()
		idl = max(0, self.indentlevel-1)
		self.fd.write('#' + self.dentstring * idl + comment + '\n')


	def close(self):
		if self.i > 0:
			self.nl()
		self.fd.flush()
		# os.fsync(self.fd.fileno())
		self.fd = None	# This will normally close the fd,
				# unless it is held open by some other
				# use.


	def __del__(self):
		if self.fd is not None:
			self.close()




class chunkstring_w(chunk_w):
	__doc__ = """This accumulates stuff in memory, and returns a string
		when close() is called."""

	def __init__(self):
		chunk_w.__init__(self)
		self.buf = []


	def stringwrite(self, ch, b=0):
		self.buf.append(_e.fwd(ch))


	def nl(self):
		pass


	def comment(self, comment):
		pass


	def close(self):
		o = ' '.join(self.buf)
		self.buf = []
		return o



def test():
# print chunkstring_w().write_array([1.3, 2.2], str).close()
	assert stringchunk(chunkstring_w().writechunk('Hoo!#\n').close()).readchunk() == 'Hoo!#\n'
	tmp = numpy.array([[1.0, -1.0], [1.6, 0.0], [2.0, 3.0]], numpy.float)
	tmp1 = chunkstring_w().write_NumArray(tmp).close()
	retmp = stringchunk(tmp1).read_NumArray()
	assert retmp.shape == tmp.shape
	diff = retmp - tmp
	assert numpy.absolute(numpy.ravel(diff)).sum() < 1e-6


if __name__ == '__main__':
	test_e()
	test()










speechresearch/gmisclib/solve_sum_abs.py


# -*- coding: utf-8 -*-
"""Solves various equations involving minimizing the
sum of absolute values of things.
"""


import math
import numpy
from gmisclib import Numeric_gpk
from gmisclib import root
from gmisclib import weighted_percentile as WP

def solve1(y0, y1):
	"""We minimize the equation sum_over_i(abs(y0_i*(1-x) + y1_i*x))
	to find the best x.   Returns x.
	I don't know if this is strictly correct.
	"""
	n = len(y0)
	assert len(y1)==n
	yy0 = numpy.asarray(y0)
	yy1 = numpy.asarray(y1)
	slp = yy1-yy0
	zro = -yy0/slp
	i = numpy.argsort(zro)
	zros = numpy.take(zro, i, axis=0)
	slps = numpy.absolute(numpy.take(slp, i, axis=0))
	islps = numpy.add.accumulate(slps)
	isl_tgt = 0.5*islps[-1]
	minidx = numpy.searchsorted(islps, [isl_tgt])
	return zros[minidx]


def solve_fit(x, y, epsx=1e-7, epsm=1e-7):
	"""Solves for the line yhat = m*x + b that minimizes
	sum(abs(y - yhat)).   In other words, it's a fit to a straight line,
	but a highly robust fit that will not be disturbed by outliers.
	The algorithm is from Numerical Recipes, Volume 2.
	@param epsx: a tolerance used in the iterative solution.
		Eps is roughly the required accuracy of the x-intercept of the solution,
		expressed as a fraction of the x-range of the data.
	@param epsm: a tolerance used in the iterative solution.  Roughly,
		it is the accuracy of C{m} in the solution.  Note the tangent() call!
	@type epsx: C{float}
	@type epsm: C{float}
	@return: (mhat, bhat), where mhat*x+bhat is the best fit to the data.
	@rtype: C{tuple(float,float)}
	"""
	assert epsx > 0.0
	x = numpy.asarray(x)
	xbar = numpy.average(x)
	x = x - xbar
	y = numpy.asarray(y)
	ybar = numpy.average(y)
	y = y - ybar


	def b(x, y, m):
		b = y - m*x
		return numpy.median(b)

	mp2 = math.pi / 2.0

	def to_be_zeroed(theta, xy):
		x, y = xy
		# print 'SSA: x=', x
		# print 'SSA: y=', y
		if theta == mp2:
			# print 'SSA: tmp=', numpy.sum(x* -numpy.sign(x)), 'theta=', theta
			return numpy.sum(-numpy.sign(x)*x)
		if theta == -mp2:
			# print 'SSA: tmp=', numpy.sum(x*numpy.sign(x)), 'theta=', theta
			return numpy.sum(x * numpy.sign(x))

		m = math.tan(theta)
		bhat = b(x, y, m)
		tmp = numpy.sum(x * numpy.sign(y - m*x - bhat) )
		# print 'SSA: tmp=', tmp, 'm=', m, 'bhat=', bhat
		return tmp

	xtol = epsx*numpy.sum(numpy.absolute(x))
	mhat =  math.tan( root.root(to_be_zeroed, -mp2, mp2, (x, y),
					epsm, xtol
					)
			)
	return (mhat, b(x, y, mhat)+ybar-mhat*xbar)
	
	
	
def solve_fit_wt(x, y, wt, epsx=1e-7, epsm=1e-7):
	"""Solves for the line yhat = m*x + b that minimizes
	sum(abs(y - yhat)).   In other words, it's a fit to a straight line,
	but a highly robust fit that will not be disturbed by outliers.
	The algorithm is from Numerical Recipes, Volume 2.
	@param epsx: a tolerance used in the iterative solution.
		Eps is roughly the required accuracy of the x-intercept of the solution,
		expressed as a fraction of the x-range of the data.
	@param epsm: a tolerance used in the iterative solution.  Roughly,
		it is the accuracy of C{m} in the solution.  Note the tangent() call!
	@type epsx: C{float}
	@type epsm: C{float}
	@return: (mhat, bhat), where mhat*x+bhat is the best fit to the data.
	@rtype: C{tuple(float,float)}
	"""
	assert epsx > 0.0
	if not numpy.greater_equal(wt, 0.0).all():
		raise ValueError, "Weights must be non-negative."
	sw = numpy.sum(wt)
	if not (sw > 0.0):
		raise ValueError, "Weights are NaN or all zero"
	x = numpy.asarray(x)
	xbar = numpy.sum(x*wt)/sw
	x = x - xbar
	y = numpy.asarray(y)
	ybar = numpy.sum(y*wt)/sw
	y = y - ybar

	def b(x, y, wt, m):
		b = y - m*x
		return WP.wp(b, wt, [0.5])[0]

	mp2 = math.pi / 2.0

	def to_be_zeroed(theta, xyw):
		x, y, wt = xyw
		# print 'SSA: x=', x
		# print 'SSA: y=', y
		if theta == mp2:
			# print 'SSA: tmp=', numpy.sum(x* -numpy.sign(x)), 'theta=', theta
			return numpy.sum(-numpy.sign(x)*wt*x)/sw
		if theta == -mp2:
			# print 'SSA: tmp=', numpy.sum(x*numpy.sign(x)), 'theta=', theta
			return numpy.sum(x * numpy.sign(x) * wt)/sw

		m = math.tan(theta)
		bhat = b(x, y, wt, m)
		tmp = numpy.sum(x * numpy.sign(y - m*x - bhat) * wt )/sw
		# print 'SSA: tmp=', tmp, 'm=', m, 'bhat=', bhat
		return tmp

	xtol = epsx * numpy.sum(numpy.absolute(x)*wt) / sw
	mhat =  math.tan( root.root(to_be_zeroed, -mp2, mp2, (x, y, wt),
					epsm, xtol
					)
			)
	return (mhat, b(x, y, wt, mhat)+ybar-mhat*xbar)



def test1():
	assert solve1([-1], [1]) == 0
	assert solve1([0.5, 1], [0.1, 0]) == 1
	assert solve1([1.1, 0.6], [0, 0.1]) == 1


def test2():
	m, b = solve_fit([0,1], [0,1])
	assert abs(b-0.0)<0.0001 and abs(m-1.0)<0.0001
	m, b = solve_fit([0,0], [1,1])
	assert abs(b-1.0)<0.0001
	m,b = solve_fit([0,1], [0,0.5])
	assert abs(b-0.0)<0.0001 and abs(m-0.5)<0.0001
	m,b = solve_fit([0,1], [1,3])
	assert abs(b-1.0)<0.0001 and abs(m-2.0)<0.0001
	m,b = solve_fit([0,1,2], [1,-1,-3])
	assert abs(b-1.0)<0.0001 and abs(m+2.0)<0.0001
	m,b = solve_fit([0.0, 1.0, 1.0, 2.0], [0.0, 0.0, 2.0, 2.0])
	assert abs(b-0.0)<0.0001 and abs(m-1.0)<0.0001
	m,b = solve_fit([0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 2.0, 3.0], [0.0, 1.0, 0.9, 2.0, 1.1, 2.0, 3.0, 4.0])
	assert abs(b-1.0)<0.0001 and abs(m-1.0)<0.0001
	m,b = solve_fit([0.0, 0.0, 0.0, 0.0, 0.0, 5.0, 6.0, 7.0], [0.0, 1.0, 0.9, 2.0, 1.1, 6.0, 7.0, 8.0])
	assert abs(b-1.0)<0.0001 and abs(m-1.0)<0.0001
	m,b = solve_fit([0.0, 0.0, 0.0, 5.0, 6.0, 7.0], [1.0, 1.1, 0.9, 6.0, 7.0, 8.0])
	assert abs(b-1.0)<0.0001 and abs(m-1.0)<0.0001

if __name__ == '__main__':
	test1()
	test2()










speechresearch/gmisclib/opt.py


"""This module is a Levenberg-Marquardt optimizer with
stem-size control for numeric differentiation.
It just needs a function that produces residuals.
It is multi-threaded, so calculations of residuals can
be farmed out to many processors.

UPDATED 12/2009 GPK:   NOT TESTED!
"""



import os
import sys
import math
import random
import traceback
import threading
from gmisclib import die
from gmisclib import avio
from gmisclib import gpkmisc
from gmisclib import Num
RA = Num.RA
LA = Num.LA

class OptError(RuntimeError):
	def __init__(self, s=None):
		RuntimeError.__init__(self, s)

class NoDownhill(OptError):
	def __init__(self, s=None):
		OptError.__init__(self, s)

class NoDerivative(OptError):
	def __init__(self, s=None):
		OptError.__init__(self, s)

class BadParamError(ValueError):
	__doc__ = """Raised when you give and opt instance some invalid control parameter."""

	def __init__(self, s=None):
		ValueError.__init__(self, s)

class BadResult(OptError):
	__doc__ = """The function to be optimized returns some illegal result.
		For instance, an array of the wrong size or type,
		or it returns None for the initial evaluation."""

	def __init__(self, s=None):
		OptError.__init__(self, s)



def vec_equal(a, b):
	"""Check that two Numeric vectors are exactly equal."""
	return Num.alltrue(Num.equal(a, b))


def sumsq(a):
	"""This is the overall error measure."""
	# print "sumsq: a=", a, a.shape
	# return Num.sum(a**2)
	return Num.sum(Num.sort(a**2))


def maxabs(a):
	"""This is used as a measure of how much the function changed as a
	result of a parameter change."""
	absa = Num.absolute(a)
	return absa[Num.argmax(absa)]


def wtf(r_dz, delta, quantum):
	"""This shows how important different measurements are to
	the final derivitive estimate.    The weight must be small
	when the change of a parameter is smaller than the quantum
	(i.e. when r_delta < quantum).  It must also be small when
	the change in z is much larger than T (r_dz>>1).
	It is largest when r_dz is about 1.
	"""
	z_term = abs(r_dz)/(1.0 + r_dz**2)
	if quantum > 0:
		r_delta = delta/quantum
		return (r_delta**2/(1.0 + r_delta**2)) * z_term
	return z_term


def near_duplicate(guess, tmp, quantum):
	for (delt, dz) in tmp:
		if abs(delt-guess) < 0.5*quantum:
			return True
	return False


def symmetry_point(tmp, T, quantum):
	"""Given a list of (delta, z) in a differentiation,
	pick one more point that makes the differentiation more symmetric.
	This is done by picking a new delta that brings
	sum{delta_i * wtf()} closer to zero,
	where wtf() is the weight given to
	each point in the differentiation.
	"""
	sumwd, sumd, sumdzsize, sumwt = (0.0, 0.0, 0.0, 0.0)
	for (delt, dz) in tmp:
		if dz is not None and delt != 0.0:
			dzsize = maxabs(dz)
			wt = wtf(dzsize/T, delt, quantum)
			sumwt += wt
			sumwd += delt*wt
			# print "     (	delt=", delt, "wt=", wt, "dzsize=", dzsize, "sumwd=", sumwd, "dw=", delt*wt, ")"
			sumdzsize += dzsize
			sumd += abs(delt)
	if sumwt <= 0.0:
		return None

	asymmetry = sumwd/sumwt
	dzsize_vs_delt = sumdzsize/sumd
	# print "symmetry_point: asymmetry=", asymmetry, "dzsize_vs_delt=", dzsize_vs_delt
	best = None
	best_asym_after_guess = abs(asymmetry)
	for q in (-0.2, -0.4, -0.5, -0.6, -0.7, -0.8, -0.9, -1.0, -1.1, -1.2, -1.35, -1.5, -1.75, -2, -2.5, -3):
		guess = q * asymmetry
		if near_duplicate(guess, tmp, quantum):
			continue

		wt_guess = wtf(dzsize_vs_delt*guess/T, guess, quantum)
		asym_after_guess = abs(sumwd + guess * wt_guess) / (sumwt + wt_guess)
		# print "	guess=", guess, "sumwd=", sumwd, "wt_guess=", wt_guess, "asym_after_guess=", asym_after_guess
		if asym_after_guess < best_asym_after_guess:
			best_asym_after_guess = asym_after_guess
			best = q*asymmetry
	return best



def scale_est(tmp, T):
	if len(tmp) < 2:
		die.warn("len(tmp)<2 in scale_est")
		return None
	sumd, sumsts = (0.0, 0.0)
	for (delt, dz) in tmp:
		if dz is not None:
			sumsts += maxabs(dz)
			sumd += abs(delt)
	if abs(sumsts) < 1e-10:
		die.warn("sumsts is small (%g/%g) in scale_est" % (sumsts, sumd))
	if sumsts == 0.0:
		return "HUGE"
	s_vs_delt = sumsts/sumd
	return T/s_vs_delt


def explored_region(tmp):
	sumad = 0.0
	for (delt, dz) in tmp:
		sumad += abs(delt)
	return sumad/len(tmp)


def clz_point(qq, T, quantum):
	"""Given a list of (delta, z) tuples in a differentiation attempt,
	find another delta that (a) fills a gap in the sequence,
	(b) is preferably has a sign opposite most of the {delta} values,
	and (c) has a large wtf().
	Points outside the sequence are also considered.
	"""
	if len(qq) == 1:
		return None

	FUDGEFACTOR = 2.0
	tmp = qq[:]
	tmp.sort()
	sumd = 0.0
	for (delt, dz) in tmp:
		if dz is not None:
			wt = wtf(maxabs(dz)/T, delt, quantum)
			sumd += delt*wt		# Find out which side to prefer.

	top = None
	bot = None
	possibilities = []
	for i in range(1, len(tmp)):
		delti, dzi = tmp[i]
		deltim, dzim = tmp[i-1]
		if dzi is None and dzim is None:
			continue

		if dzi is None:
			top = True
			dzc = dzim
		elif dzim is None:
			bot = True
			dzc = dzi
		else:
			dzc = 0.5*(dzi + dzim)

		ctr = 0.5*(delti + deltim)
		if not near_duplicate(ctr, tmp, quantum):
			gap = (delti - deltim)/(abs(delti) + abs(deltim) + quantum)
			wtc = wtf(maxabs(dzc)/T, ctr, quantum)
			gap *= math.sqrt(wtc)
			if ctr * sumd < 0:
				gap *= FUDGEFACTOR
			possibilities.append( (gap, ctr) )

	if not top and len(tmp)>1:
		delti, dzi = tmp[-1]
		assert dzi is not None
		deltim, dzim = tmp[-2]
		ctr = delti + 0.5*(delti-deltim)
		if not near_duplicate(ctr, tmp, quantum):
			gap = (delti - deltim)/(abs(delti) + abs(deltim) + quantum)
			if abs(delti) > abs(deltim):
				dzc = dzi * (ctr/delti)
			else:
				dzc = dzim * (ctr/deltim)
			wtc = wtf(maxabs(dzc)/T, ctr, quantum)
			gap *= math.sqrt(wtc)
			if ctr * sumd < 0:
				gap *= FUDGEFACTOR
			possibilities.append( (gap, ctr) )

	if not bot and len(tmp)>1:
		delti, dzi = tmp[0]
		assert dzi is not None
		deltip, dzip = tmp[1]
		ctr = delti - 0.5*(deltip-delti)
		if not near_duplicate(ctr, tmp, quantum):
			gap = (deltip - delti)/(abs(delti) + abs(deltip) + quantum)
			if abs(delti) > abs(deltip):
				dzc = dzi * (ctr/delti)
			else:
				dzc = dzip * (ctr/deltip)
			wtc = wtf(maxabs(dzc)/T, ctr, quantum)
			gap *= math.sqrt(wtc)
			if ctr * sumd < 0:
				gap *= FUDGEFACTOR
			possibilities.append( (gap, ctr) )

	if len(possibilities)==0:
		return None

	possibilities.sort()
	return possibilities[-1][1]




def deriv_estimate(tmp, T, quantum):
	# This is pretty crude, and could be improved.
	if len(tmp) < 2:
		raise NoDerivative
	sumd = Num.zeros(tmp[0][1].shape, Num.Float)
	sumwt = 0.0
	for (delt, dz) in tmp:
		wt = wtf(maxabs(dz)/T, delt, quantum)
		# print "#WT=", wt, "stepsize=", maxabs(dz), "T=", T, "delt=", delt
		increment = (dz*(delt*wt)).astype(Num.Float)
		Num.add(sumd, increment, sumd)
		sumwt += delt*delt*wt
	assert sumwt > 0, "Whoops!"
	#sumd.savespace(1)
	return sumd/sumwt


def need_more_diff_pts(tmp, T, quantum):
	n = 0
	nT = 0
	nq = 0
	nTl = 0
	for (delt, dz) in tmp:
		if dz is not None:
			n += 1
			if 0.5*T < maxabs(dz) < 2*T:
				nT += 1
			if 0.2*T < maxabs(dz) < 5*T:
				nTl += 1
			if abs(delt) > 0.9*quantum:
				nq += 1
	return n<3 or nT<1 or nq<2 or nTl<2



def diff_one(x, i, sem):
	"""Differentiate z with respect to parameter i.
	We enter this function with the semaphore 'sem' already acquired.
	"""
	die.note("differentiating", i)
	# print "# DIFF", i
	z = x.z()
	zraw = x.p.zraw()
	assert z is not None
	# print "at p=", x.p, "z=", z
	delta = x.scale[i]
	# print "delta=", delta
	v = Num.zeros((x.np,), Num.Float)
	v[i] = 1.0
	# print "v=", v
	tmp = [ (0.0, Num.zeros(z.shape, Num.Float)) ]
	# print "tmp=", tmp
	quantum = x.deriv_quantum[i]

	non_None = 0
	for sign in (-1, 1, -0.5, 0.5, -0.25, 0.25, -0.125, 0.125, -0.0625, 0.0625):
		delta = sign*max(x.scale[i], quantum)
		if near_duplicate(delta, tmp, quantum):
			continue
		# print "# scale=", x.scale[i], "quantum=", quantum, "delta=", delta, "sign=", sign
		q = x.constrain(x.p.p, x.p.p + delta*v, x.args)
		if q is None or vec_equal(q, x.p.p):
			die.warn("Constraint complains: delta=%g" % delta)
			continue
		z1 = prms(q, x.fn, x.args, (sem.id, x.steps), diffparam=i, diffctr=zraw).z()
		if z1 is not None:
			if z1.shape != z.shape:
				sem.release()
				raise BadResult, 'Size mismatch: %s vs. %s' % (str(z1.shape),
											str(z.shape))
			try:
				delta_z = z1 - z
				non_None += 1
			except OverflowError:
				die.warn("Overflow in differentiation attempt")
				delta_z = None

		tmp.append((delta, delta_z))
		
		if non_None > 0:
			break

	if len(tmp) < 2:
		sem.release()
		raise NoDerivative, 'len(tmp)<2, initial'

	parity = True
	while need_more_diff_pts(tmp, x.Td(), quantum):
		if parity:
			delta = clz_point(tmp, x.Td(), quantum)
			if delta is None:
				delta = symmetry_point(tmp, x.Td(), quantum)
			else:
				parity = not parity
		else:
			delta = symmetry_point(tmp, x.Td(), quantum)
			if delta is None:
				delta = clz_point(tmp, x.Td(), quantum)
			else:
				parity = not parity
		if delta is None:
			die.warn("Neither symmetry_point nor clz_point")
			break
		q = x.constrain(x.p.p, x.p.p + delta*v, x.args)
		if q is not None and not vec_equal(q, x.p.p):
			z1 = prms(q, x.fn, x.args, (sem.id, x.steps), diffparam=i, diffctr=zraw).z()
			tmp.append((delta, z1-z))
		else:
			die.warn("Constrain complains 2")

	# We calculate a derivative from the tmp array.
	x.diff[i,:] = deriv_estimate(tmp, x.Td(), quantum)

	# Re-estimate scale:
	newscale = scale_est(tmp, x.Td())
	if newscale == "HUGE":
		die.info("scale_est is huge on %d %g %s" % (i, x.scale[i], str(tmp)))
		x.newscale[i] = 3.0*x.scale[i]
	elif newscale is not None:
		x.newscale[i] = gpkmisc.limit(x.scale[i]*0.1, gpkmisc.geo_mean(x.scale[i], newscale),
					x.scale[i]*10.0)
	else:
		die.info("scale_est is None on %d %g %s" % (i, x.scale[i], str(tmp)))
		x.newscale[i] = x.scale[i]
	x.newscale[i] = max(x.newscale[i], quantum)

	# Used for termination conditions.
	x.explored[i] = explored_region(tmp)
	# print "# newscale=", x.newscale[i], "quantum=", quantum, "explored=", x.explored[i]
	sys.stderr.flush()
	sys.stdout.flush()
	sem.release()



def eval_lambda(processor, a, b, startp, lamb, out, opt):
	rmat = RA.standard_normal(a.shape)
	# The factor of self.np sets the geometric mean of the eigenvalues to 1,
	# so that a typical eigenvalue is close to the eigenvalues of
	# the identity matrix.
	rsq = Num.matrixmultiply(rmat, Num.transpose(rmat)) / a.shape[0]
	aa = a + rsq * lamb

	try:
		# s = LA.solve_linear_equations(aa, b) * opt.scale
		s = LA.solve(aa, b) * opt.scale
	except LA.LinAlgError:	# Singular matrix
		processor.release()
		return
	# print "s=", s
	# print "startp.p=", startp.p
	newp = opt.constrain(startp.p, startp.p - s, opt.args)	# Trim the step.
	if newp is None:
		die.warn("eval_lambda: Step outside of valid region" )
		pnew = None
	else:
		pnew = prms(newp, opt.fn, opt.args, (processor.id, opt.steps))
		pnew.sumsq()	# Force evaluation to fill cache.
	out.append((lamb, pnew, rsq))
	processor.release()




def lamb_correct(newscale, scale):
	assert len(newscale.shape) == 1
	assert newscale.shape == scale.shape
	return math.exp(2*Num.sum(Num.log(newscale/scale))/newscale.shape[0])

# threading._VERBOSE = 1

class mysem:
	__doc__ = """This is a semaphore that is automatically released when
			it is de-allocated.   It also contains a processor ID."""

	def __init__(self, id, sem):
		self.id = id
		self.sem = sem

	def release(self):
		self.sem._release(self.id)
		self.sem = None

	def __del__(self):
		if self.sem:
			self.release()


class semclass:
	__doc__ = """This is a semaphore to control the number of
			simultaneous computations.  It hands out a
			mysem class which is used to release the semaphore."""

	def __init__(self, n):
		self.s = threading.Semaphore(n)
		self.p_list = range(n)
		self.nthreads = n
		# print "SEMCLASS:", self.p_list

	def acquire(self):
		# print "SEMCLASS: acquire_wait"
		self.s.acquire()
		tmp = self.p_list.pop(-1)
		# print "SEMCLASS: acquired", tmp, "remaining:", self.p_list
		return mysem(tmp, self)

	def _release(self, id):
		self.p_list.append(id)
		self.s.release()



_NumType = type(Num.array([1], Num.Float))
_tupletype = type(())
_sequenceType = type([])
_floatType = type(1.0)

def _zarray(z):
	if type(z) == _NumType:
		return Num.ravel(z)
	assert type(z) == _floatType, "Opt needs an array of mixed floats and Num arrays"
	return Num.array([z], Num.Float)


class prms:
	__doc__ = """This class records parameters and caches function evaluations.
		All function evaluations happen here."""

	def __init__(self, p, fn, args, processor, diffparam=None, diffctr=None):
		assert len(p.shape) == 1
		self.p = p
		self.lock = threading.RLock()
		self.fn = fn
		self.args = args
		self.processor = processor
		self.diffparam = diffparam
		self.diffctr = diffctr


	def zraw(self):
		self.lock.acquire()
		if not hasattr(self, 'zr_cache'):
			try:
				self.zr_cache = (self.fn)(self.p, self.args, self.diffparam,
								self.diffctr, self.processor)
			except:
				traceback.print_exc(file=sys.stdout)
				die.die("Uncaught exception in self.fn")
		self.lock.release()
		return self.zr_cache


	def z(self):
		self.lock.acquire()
		if not hasattr(self, 'z_cache'):
			z = self.zraw()
			ztype = type(z)
			if z is None:
				self.z_cache = None
			elif ztype == _NumType:
				self.z_cache = Num.ravel(z)
			elif ztype == _sequenceType or ztype == _tupletype:	# A list of floats mixed with Num arrays
				self.z_cache = Num.concatenate(map(_zarray, z))
			else:
				raise BadResult, "Unknown type(%s) returned from function" % repr(type(z))
		self.lock.release()
		return self.z_cache


	def sumsq(self):
		self.lock.acquire()
		if not hasattr(self, 'sumsq_cache'):
			z = self.z()
			if z is None:
				self.sumsq_cache = None
			else:
				self.sumsq_cache = sumsq(z)
		self.lock.release()
		return self.sumsq_cache

	def __len__(self):
		return self.p.shape[0]

	def __str__(self):
		return str(self.p)

	def __repr__(self):
		return repr(self.p)


class LockedList:
	def __init__(self, start=None):
		if start is None:
			self.x = []
		else:
			self.x = start
		self.l = threading.Lock()

	def append(self, x):
		self.l.acquire()
		self.x.append(x)
		self.l.release()

	def __len__(self):
		return len(self.x)

	def pop(self, i = -1):
		self.l.acquire()
		try:
			tmp = self.x.pop(i)
		except:
			self.l.release()
			raise
		self.l.release()
		return tmp

	def items(self):
		self.l.acquire()
		tmp = self.x
		self.l.release()
		return tmp


def _dE(T):
	return random.expovariate(1.0) * T


def anneal_guts(p, rv, T, lamb, sem, opt):
	ossq = p.sumsq()
	if ossq is None:
		die.warn("anneal_guts: ossq=None")
		sem.release()
		return

	np = len(p)
	# eval, evec = lapack_dsyevd.dsyevd(opt.curv)
	# eval, evec = LA.Heigenvectors(opt.curv)
	eval, evec = LA.eigh(opt.curv)
	r = RA.standard_normal((np,)) * math.sqrt(2*T/np)
	e = 1.0/Num.sqrt(eval + lamb)
	s = Num.matrixmultiply(r*e, evec) * opt.curv_scale * opt.active
	q = opt.constrain(p.p, p.p + s, opt.args)
	if q is None:
		die.warn("anneal_guts: started outside constraint region")
		sem.release()
		return
	p = prms(q, opt.fn, opt.args, (sem.id, opt.steps))
	ssq = p.sumsq()
	if ssq is None:
		die.warn("anneal_guts: ssq=None")
		sem.release()
		return
	prediction = sumsq(r)
	if opt.verbose:
		print "AGUTS: ssq-ossq=", ssq-ossq, "quad_predict=", prediction, "lambda=", lamb
	if ssq < ossq + 2 * _dE(T):
		rv.append( (p, lamb) )		# Return the result here.
	sys.stdout.flush()
	sem.release()


def _evec_write(log_fd, a_vec, a_val, note):
	Nlim = 500
	o = ['note=%s' % note,  'eigenvalue=%g' % a_val]
	# XXX Below error checks shouldn't be needed...
	try:
		sq = Num.absolute(a_vec)**2
	except OverflowError:
		die.info("note=" + note)
		die.info("a=" + str(a_vec))
		raise
	idx = Num.argsort(sq)
	total = Num.sum(sq)
	ssq = 0.0
	n = 0
	for i in range(idx.shape[0]-1, -1, -1):
		j = idx[i]
		o.append( 'c%d=%.3f' % (j, a_vec[j]))
		ssq += sq[j]
		n += 1
		if ssq > total*(1-n/Nlim):
			break
	log_fd.write('#Evec: ' + '; '.join(o) + '\n')



def _opt_eval(maybe_fcn, arg):
	if callable(maybe_fcn):
		return maybe_fcn(arg)
	return float(maybe_fcn)



class opt:
	__doc__ = """A class that implements a optimizer.
		@ivar scale: estimate of the step size to use in differentiation.
		@ivar deriv_quantum: minimum step size used in differentiation.
		@ivar T: simulated annealing temperature.
		@ivar active: vector of which parameters to optimize.  Only the active
				parameters change their value.
		@ivar sem: a semaphore to control the number of threads to use
			(if you want to set the # of threads do self.sem = semclass(nnn)).
		@ivar constrain: a function that constrains the step.
			You can use it to do a constrained fit by having it project
			the proposed step back into the legal volume.
			Called as self.constrain(old_prms, proposed_prms, self.args).
			It returns the constrained step, or None if there isn't any.
		"""

	def __init__(self, p, T, fcn, args=None):
		"""Create an optimizer object.
		You can also set the following variables between calls to self.step():
		C{scale}, C{deriv_quantum}, C{T}, C{active}, C{sem}, C{constrain}
		
		@param p: initial parameter vector.
		@param T: temperature for simulated annealing and numeric differentiation.
		@param fcn: fcn(p, args, diffparam, diffctr, processor), where
			C{p} = parameters,
			C{args} = arbitrary reference passed to function,
			C{diffparam} = L{None} (unless differentiating),
			C{diffctr} = L{None} (unless differentiating),
			C{processor} = (proc_id, i_steps),
			where proc_id is in C{range(self.nthreads)}
			and specifies which processor ought
			to be assigned to the task, and
			C{i_steps} is the number of steps the
			optimization has gone through.
			The function is assumed to return either a Num Python array
			or a sequence of arrays and floats, mixed.
		"""
		self.fn = fcn
		self.args = args
		self.steps = 0
		if isinstance(p, prms):
			self.p = p
		else:
			self.p = prms(Num.array(p, Num.Float, copy=True), self.fn, self.args, (0, self.steps))
		self.last_p = self.p	# Maintained by terminate().
		self.np = len(self.p.p)	# Number of parameters
		self.scale = Num.ones((self.np,), Num.Float)
		self.deriv_quantum = None
		self.T = T
		self.active = Num.ones((self.np,), Num.Int)
		try:
			nthreads = os.sysconf('SC_NPROCESSORS_ONLN')
		except (ValueError, AttributeError):
			nthreads = 1
		self.lamb = 1.0
		self.sem = semclass(nthreads)
		self.verbose = 1
		self.constrain = lambda x, y, args: y




	def set_nthreads(self, n):
		"""Set the number of simultaneous threads to be allowed.
		Calculations of the residuals are farmed out to threads.
		"""
		self.sem = semclass(min(self.np, max(0, n)))




	def z(self):
		"""What is the current residual?"""
		return self.p.z()


	def sumsq(self):
		"""What is the current error?"""
		return self.p.sumsq()


	def _differentiate(self, prms_to_measure = None):
		"""Sets self.diff to the Jacobian matrix.  Jacobian is in real units, with
		no parameter scaling.  Also sets self.scale.

		The differentials with respect to unmeasured parameters are left unchanged
		from whatever they were.  This is good under some circumstances, where
		you might be optimizing just a single (of many) local parameter which only
		affects the solution locally, and you have some global parameters which
		you don't expect to change much as the local parameter changes.
		However, sometimes you might want to zero out self.diff to get rid of
		old information.
		"""

		sys.stderr.flush()
		sys.stdout.flush()
		if self.deriv_quantum is None:
			self.deriv_quantum = Num.zeros((self.np,), Num.Float)
		if prms_to_measure is None:
			prms_to_measure = self.active
		zctr = self.z()
		if zctr is None:
			raise BadResult, "Function returns None at starting point."
		no = zctr.shape[0]
		self.explored = Num.ones((self.np,), Num.Float)
		self.newscale = Num.ones((self.np,), Num.Float)
		if not hasattr(self, 'diff') or self.diff is None or self.diff.shape != (self.np, no):
			self.diff = None	# Free the memory.
			self.diff = Num.zeros((self.np, no), Num.Float)
			# self.diff.savespace(1)
		threads = []
		# All the work is done in the threads.
		# This obscure little bit below starts up at most self.nthreads
		# at a time to do self.np differentiations, starting new ones as old
		# ones terminate.
		for i in range(self.np):
			# We start threads to calculate derivatives,
			# making sure not to have
			# more then self.nthreads operating at one time.
			if prms_to_measure[i]:
				processor = self.sem.acquire()
				thr = threading.Thread(target=diff_one,
							args=(self, i, processor))
				threads.append(thr)
				thr.start()

		for thr in threads:
			thr.join()


	def _diff_update(self, oldp, newp):
		"""Adjust the derivitive matrix to match a newly recorded newp.z()
		value.   This is a secant update."""
		if self.verbose:
			print "# diff_update"
		step = newp.p - oldp.p
		step2 = sumsq(step/self.curv_scale)
		if step2 < 1e-10:
			return 0	# Parameters changed by trivial amount.
		# We expect the residuals to change by step*diff

		chg = newp.z() - oldp.z()
		chg_sz = sumsq(chg)

		ex = Num.matrixmultiply(step, self.diff)
		ex_sz = sumsq(ex)
		cor_sz = sumsq(chg - ex)
		# If the residuals don't change much, then reduce the update,
		# because the secant isn't long enough to get a good measurement.
		f = chg_sz/(chg_sz + 0.5*self.Td())
		# We are cautious, and make only a partial update when the secant
		# disagrees badly with our initial estimate.
		f *= (ex_sz / (ex_sz + cor_sz)) * ( chg_sz / (chg_sz + cor_sz))
		if self.verbose:
			print "	f=", f

		if self.verbose:
			print "	change in z=", chg_sz, "expected=", ex_sz, "correction=", cor_sz
		# Correction is a BIG matrix...
		correction = Num.outerproduct(step, chg-ex) * (f/step2)
		Num.add(self.diff, correction, self.diff)
		del correction		# Free some memory...
		self.calc_curv()
		return 1



	def _curv_update(self, oldp, newp):
		"""Adjust the curvature matrix to match a newly recorded newp.sumsq()
		value.   This is a secant update."""
		# expect sumsq to change by 2*resid*diff*s + s*diff*diff*s
		if self.verbose:
			print "# curv_update"
		step = (newp.p - oldp.p)/self.curv_scale
		step2 = sumsq(step)
		EPS = 1e-10
		if step2 < EPS:
			return 0.0

		step_chg = sumsq(newp.z() - oldp.z())
		# If the residuals don't change much, then reduce the update,
		# because the secant isn't long enough to get a good measurement.
		f = step_chg/(step_chg + 10*self.Td())

		b = Num.matrixmultiply( self.diff, oldp.z())
		parab = Num.dot(step, Num.matrixmultiply(self.curv, step))
		if self.verbose:
			print "#	parabolic part:", parab
			print "#	downhill part:", 2*Num.matrixmultiply(step*self.curv_scale, b)
		ex = 2*Num.matrixmultiply(step*self.curv_scale, b) + parab
		if self.verbose:
			print "#	expect a change of", ex, "get", newp.sumsq() - oldp.sumsq()
		delta = (newp.sumsq() - oldp.sumsq()) - ex
		if delta <= 0:
			return 0.0	# Don't let eigenvalues get negative.
			print "#	delta=", delta
		correction = Num.outerproduct(step, step) * (f*delta/step2)
		Num.add(self.curv, correction, self.curv)
		return delta


	LOG_NAME = 'a.tmp'

	def _log(self):
		if not hasattr(self, 'log_fd'):
			self.log_fd = open(self.LOG_NAME, "w")
		return self.log_fd


	def print_ev_diag(self, misc={}, vectors=0):
		log_fd = self._log()
		a = self.curv

		if vectors:
			# eval, evec = lapack_dsyevd.dsyevd(a)
			# eval, evec = LA.Heigenvectors(a)
			eval, evec = LA.eigh(a)
		else:
			# eval, evec = lapack_dsyevd.dsy(a, jobz='N')
			# eval = LA.Heigenvalues(a)
			eval = LA.eigh(a)
			evec = None

		mx_e = gpkmisc.N_maximum(eval)
		o = misc.copy()
		o['Max_EV'] = mx_e
		o['Min_EV'] = gpkmisc.N_minimum(eval)
		lg_thr = mx_e/10.0
		sm_thr = mx_e/1e6
		o['N_large_ev'] = Num.sum(Num.greater(eval, lg_thr))
		o['large_thr'] = lg_thr
		o['N_small_ev'] = Num.sum(Num.less(eval, sm_thr))
		o['small_thr'] = sm_thr
		o['Median_EV'] = gpkmisc.N_median(eval)
		o['N_sm_lambda'] = Num.sum(Num.less(eval, self.lamb))
		o['lambda'] = self.lamb
		log_fd.write('#EV: ' + avio.concoct(o) + '\n')
		if vectors:
			n = eval.shape[0]
			for i in range(n):
				if eval[i] > lg_thr:
					_evec_write(log_fd, evec[i,:], eval[i], "L")
				if eval[i] < sm_thr:
					_evec_write(log_fd, evec[i,:], eval[i], "S")
		log_fd.flush()



	def Td(self):
		"""This allows the differentiation temperature to be dynamically set."""
		if callable(self.T):
			return self.T(self)
		return float(self.T)


	def dE(self):
		return _dE(self.Td())

	def quick_lambda(self, a, b, startp, lamb, ntries=10):
		if self.verbose:
			print "# quick lambda: lamb=", lamb
		attempt = 0
		bestp, bestl, bestrsq = (None, 0.0, None)
		NTRIES = 3 + int(round(math.sqrt(self.np))) * self.sem.nthreads
		EPS = 1e-13
		ev_sum = Num.trace(a)
		lamb = min(lamb/5.0, ev_sum*5.0) * math.exp(-self.sem.nthreads * 0.2)
		rv = LockedList()
		while attempt < NTRIES:
			processor = self.sem.acquire()
			tmp = threading.Thread(target=eval_lambda,
						args=(processor, a, b, startp, lamb, rv, self))
			tmp.start()

			processor = self.sem.acquire()	# A thread may have finished.
			while len(rv) > 0:
				bestl1, bestp1, bestrsq1 = rv.pop(0)
				if bestp1 is None:
					continue
				if bestp1.z() is None:
					continue
				if bestp is None or bestp1.sumsq()<bestp.sumsq():
					bestp, bestl, bestrsq = (bestp1, bestl1, bestrsq1)
				if bestp1.sumsq() < startp.sumsq() + self.dE():
					# Good enough. Don't start any more.
					attempt = NTRIES
				elif sumsq(bestp1.z() - startp.z()) < 0.2 * self.Td():
					# We're too close to the starting point.  Go no closer.
					attempt = NTRIES
			processor.release()
			attempt += 1
			lamb = lamb*2.0*math.pow(10.0, 1.0/self.sem.nthreads) + EPS*ev_sum
		# THIS FUNCTION CAN EXIT WITH CHILD THREADS STILL RUNNING.
		# That's OK; they will eventually terminate and clean themselves up.
		return (bestl, bestp, bestrsq)


	def search_with_update(self, lamb, newp):
		if self.verbose:
			print "search with update: lamb=", lamb, "ssq=", newp.sumsq()
		# self._curv_update(self.p, newp)
		self._diff_update(self.p, newp)
		# self._curv_update(self.p, newp)
		prm_per_proc = float(self.np)/float(self.sem.nthreads)
		tthresh = 2*int(math.ceil(math.sqrt(prm_per_proc/7.0)))
		impthresh = newp.sumsq()/prm_per_proc
		tries = 0
		improvement = 0.0
		bestp = newp
		while tries < tthresh:
			if self.verbose:
				print "	swu: tries=", tries
			# ds = self.scale[:,Num.NewAxis] * self.diff
			# b = Num.matrixmultiply(ds, bestp.z())
			b = self.scale * Num.matrixmultiply(self.diff, bestp.z())
			# Make sure this is the same as above commented out...

			bestl, bestp1, bestrsq1 = self.quick_lambda(self.curv, b, bestp, lamb, 3)
			lamb = max(1e-10, bestl)
			if bestp1 is None:
				if self.verbose:
					print "	None"
				break
			if self.verbose:
				print "	bestp1=", bestp1.sumsq(), "bestp=", bestp.sumsq(), "T=", self.Td()
			if bestp1.sumsq() <= bestp.sumsq():
				self._diff_update(self.p, newp)
				# self._curv_update(bestp, bestp1)
				improvement = bestp.sumsq() - bestp1.sumsq()
				if self.verbose:
					print "	improvement=", improvement, "impthresh=", impthresh
				bestp = bestp1
			else:
				improvement = 0.0

			if improvement < self.Td():
				if self.verbose:
					print "	Not much better"
				break
			elif improvement <= impthresh:
				tries += 1
		return (bestp, bestrsq1)


	def calc_curv(self):
		if self.verbose:
			print "scale=", self.scale
		# DS is a BIG matrix...
		# ds = self.scale[:,Num.NewAxis] * self.diff
		# a = Num.matrixmultiply(ds, Num.transpose(ds))
		a = self.scale[:,Num.NewAxis]	\
			* Num.matrixmultiply(self.diff, Num.transpose(self.diff))	\
			* self.scale[Num.NewAxis, :]
		assert a.shape == (self.np, self.np)
		# Next is kluge to keep inactive parameters from generating numeric problems:
		ev_avg = Num.trace(a)/Num.sum(self.active)
		for i in Num.nonzero(1 - self.active):
			a[i,i] += ev_avg

		# print "a=", a
		self.curv = a	# Use curv_scale with a.
		self.curv_scale = self.scale

	def measure(self):
		"""If you decrease the number of active parameters, it might behoove
		you to set self.diff=None, before you call this function,
		so that old derivitives get flushed.
		"""
		self._differentiate()
		self.calc_curv()
		self.last = 'measure'


	def step(self):
		"""A minimization step."""
		if not self.Td() > 0:
			raise BadParamError, 'Temperature must be positive.'
		if self.verbose:
			print "BEGIN STEP"
		# ds = self.measure()
		# b = Num.matrixmultiply(ds, self.z())
		self.measure()
		b = self.scale * Num.matrixmultiply(self.diff, self.z())
		# print "b=", b

		self.lamb, bestp, bestrsq = self.quick_lambda(self.curv, b, self.p, self.lamb)

		if bestp is None or bestp.sumsq() is None:
			die.warn("No Downhill, quick_lambda. Will anneal.")
			# We use Td instead of Ta below, because this is essentially
			# an attempt to recover from an error, not a simulated
			# anealing step to get error bars.   We want to take a step
			# comparable to the size of the region we've explored during
			# the differentiation, and that region is set by Td.
			self.one_anneal(self.Td())
			return
		if not ( bestp.sumsq() < self.sumsq() ):
			die.warn("No downhill after quick_lambda: sumsq %g -> %g"
						% (self.sumsq(), bestp.sumsq()))

		# Because the time to calculate the derivatives scales
		# as the number of parameters per processor increases, we
		# can do increasingly finer searches in lambda,
		# without dominating the total computational time.
		# bestl1, bestp1 = self.search_lambda(a, b, bestp, self.lamb)
		# if bestp is None or ( bestp1 is not None
					# and bestp1.sumsq()<bestp.sumsq() ):
			# bestp = bestp1
			# self.lamb = bestl1
		bestp1, bestrsq1 = self.search_with_update(self.lamb, bestp)
		if bestp is None or ( bestp1 is not None
					and bestp1.sumsq()<bestp.sumsq() ):
			bestp = bestp1
			bestrsq = bestrsq1


		sys.stderr.flush()
		sys.stdout.flush()
		if bestp.sumsq() < self.sumsq() + self.dE():
			self.p = bestp
			self.lambdir = bestrsq
			self.lamb = max(self.lamb * lamb_correct(self.newscale, self.scale), 1e-10)
			self.scale = self.newscale
			self.steps += 1
			self.last = 'step'
		else:
			die.warn("No Downhill, search. Will anneal.")
			self.one_anneal(self.Td())


	def predicted_sumsq_delta(self, last_p):
		"""The energy change of a step, assuming you're at the minimum."""
		p_step = self.p.p - last_p.p
		ps = p_step / self.curv_scale
		return Num.dot(ps, Num.matrixmultiply(self.curv, ps))




	def one_anneal(self, T):
		"""Take one simulated annealing step, as fast as possible.
		We send all the processors in random directions, and the one
		that reports an acceptable step first is returned.
		Returns 1 on success, 0 if no good step could be found
		in a reasonable number of tries.
		The temperature can also be a function of one argument
		(as an alternative to a float), in which case, the temperature
		is calculated as T(self)."""

		# Allow T to be calculated dynamically.
		Ta = _opt_eval(T, self)

		attempt = 0
		NTRIES = 3 + int(round(math.sqrt(self.np))) * self.sem.nthreads
		EPS = 1e-13
		lamb = self.lamb / 30.0 + EPS*Num.trace(self.curv)
		rv = LockedList()
		self.last = 'anneal'
		while attempt < NTRIES:
			processor = self.sem.acquire()
			tmp = threading.Thread(target=anneal_guts,
						args=(self.p, rv, Ta, lamb, processor, self))
			tmp.start()

			processor = self.sem.acquire()	# A thread may have finished.
			if len(rv) > 0:
				processor.release()
				self.p, rlamb = rv.pop(0)
				self.lamb = math.sqrt(rlamb * self.lamb)
				# THIS FUNCTION CAN EXIT WITH CHILD THREADS STILL RUNNING.
				return 1
			processor.release()
			attempt += 1
			lamb *= math.pow(3.0, 1.0/self.sem.nthreads)
		die.warn("simulated annealing fails after %d attempts" % attempt)
		return 0


	def terminate(self):
		"""Returns number between 0 and 1 if the optimization seems finished.
		Returns -1 if it's clearly not done yet.
		This is designed to be called after step(),
		so that both self.p and self.last_p refer to the results
		of downhill steps.
		"""
		# The step is small compared to the region
		#    that was explored for differentiation:
		# Unfortunately, this test (sort-of-correctly) indicates
		# that optimizations are never done when the chi-squared surface
		# is nearly degenerate.   Thus, we weaken this first test,
		# so termination will eventually happen, but it will be slow
		# if the first condition is not really met.
		p_step = self.p.p - self.last_p.p
		# print "# pstep=", p_step
		# print "# explored=", self.explored
		step_to_explored = Num.sum(Num.absolute(p_step/self.explored))/p_step.shape[0]
		small1 = 1.0/(1 + math.sqrt(step_to_explored))
		if self.verbose:
			print "TERM: step_to_explored=", step_to_explored

		# The real energy change (downward step) is small compared to the temperature:
		delta_E = self.last_p.sumsq() - self.sumsq()
		small2 = delta_E < self.Td()/math.sqrt((self.steps+1)*self.np)
		if self.verbose:
			print "TERM: last_sumsq=", self.last_p.sumsq(),	\
				"sumsq=", self.sumsq(),	\
				"diff=", self.last_p.sumsq() - self.sumsq()

		# The predicted energy change is comparable to the temperature:
		predicted = self.predicted_sumsq_delta(self.last_p)
		small3 = predicted < 10 * self.Td()
		if self.verbose:
			print "TERM: predicted improvement=", predicted, "T=", self.Td()
			print "TERM: tests:", small1, small2, small3

		self.last_p = self.p
		if small2 and small3:
			return small1
		return -1.0


	def covariance_under(self):
		"""This is an underestimate of covariance.
		Adding in the self.lamb term means that it attempts to
		correct for the nonlinearity of the problem,
		at least along the direction of search.
		"""
		# c = LA.inverse(self.curv + self.lamb*self.lambdir)
		c = LA.inv(self.curv + self.lamb*self.lambdir)
		return self.curv_scale[:,Num.NewAxis] * c * self.curv_scale[Num.NewAxis,:]


	def covariance(self):
		"""Covariance estimate."""
		try:
			# c = LA.inverse(self.curv)
			c = LA.inv(self.curv)
		except LA.LinAlgError:
			die.warn("Singular covariance matrix")
			return None
		return self.curv_scale[:,Num.NewAxis] * c * self.curv_scale[Num.NewAxis,:]


	def run(self, maxsteps=None, misc={}, Ta=None):
		"""This is the normal top-level routine.
		You should feel free to make your own, though."""
		if Ta is None:
			Ta = self.Td()
		term = 0.0
		while term < 3 and (maxsteps is None or self.steps<maxsteps):
			self.step()
			self.print_ev_diag(vectors=1)
			ttmp = self.terminate()
			if ttmp < 0:
				term = term/2.0
			else:
				term += self.terminate()
			self.print_at(misc=misc)
			if Ta > 0:
				self.one_anneal(Ta)
				self.print_at(misc=misc)


	def print_errbar(self):
		log_fd = self._log()
		c = self.covariance()
		assert c.shape[0] == c.shape[1]
		log_fd.write('#var:')
		for i in range(c.shape[0]):
			log_fd.write(" %6g" % c[i,i])
		log_fd.write('\n')
		log_fd.flush()


	def sim_anneal(self, nsteps, Ta=None, misc={}):
		"""A top-level simulated annealing routine."""
		if Ta is None:
			Ta = self.Td()
		self.measure()
		self.steps = 0
		no = 1 + self.np/2
		while nsteps is None or self.steps<nsteps:
			if self.steps%self.np == self.np-1 :
				self.measure()
				self.print_errbar()
				self.print_ev_diag(vectors=1)
			if self.steps%no == no-1 :
				self.print_at(misc=misc)
			self.one_anneal(Ta)
			self.steps += 1
		self.print_at(misc=misc)


	def print_at(self, misc={}):
		"""Prints a file to match the old C++ optimizer output."""
		log_fd = self._log()
		log_fd.write("#move:")
		p_step = self.p.p - self.last_p.p
		for i in range(p_step.shape[0]):
			log_fd.write(" %6g" % p_step[i])
		log_fd.write('\n')
		o = misc.copy()
		o['E'] = self.sumsq()
		o['iter'] = self.steps
		o['lambda'] = self.lamb
		o['last'] = self.last
		log_fd.write('# ' + avio.concoct(o) + '\n')
		for i in range(self.p.p.shape[0]):
			log_fd.write(" %g" % self.p.p[i])
		log_fd.write('\n')
		log_fd.flush()
	

def test1_fcn(p, args, *d):
	return p * (1+Num.arrayrange(p.shape[0]))
	

def test1():
	"""Linear."""
	# p = Num.array([1], Num.Float)
	p = Num.array([1, 99, -1, 2, 3, 4, 5, 0, 0, -45, 3, 4, 5, 2, 2, 1, 2], Num.Float)
	o = opt(p, 0.0001, test1_fcn)
	o.set_nthreads( 1 )
	o.scale = Num.ones(p.shape) *  0.1
	o.run()
	print "p=", o.p
	print "cov=", o.covariance()

def test1a_fcn(p, args, *d):
	pp = Num.array([p])
	x = Num.matrixmultiply(pp, args)
	assert x.shape[0] == 1
	return x[0]

def _errsize(a, b):
	q = a - b
	n = Num.sum(Num.ravel(a)**2) + Num.sum(Num.ravel(b)**2)
	s = Num.sum(Num.ravel(q)**2) / (0.5*n)
	return math.sqrt(s)

def test1a():
	"""Linear."""
	# p = Num.array([1], Num.Float)
	p = Num.array([-0.2222, 0.1, 0.5, -1, 5, -0.3], Num.Float)
	q = RA.standard_normal((p.shape[0], p.shape[0]))
	qq = Num.matrixmultiply(q, Num.transpose(q))
	o = opt(p, 0.0001, test1a_fcn, args=q)
	o.scale = Num.exp(RA.standard_normal((p.shape[0],)))
	o.set_nthreads( 1 )
	o.run()
	print "p=", o.p
	print "cov=", o.covariance()
	print "cov_under=", o.covariance_under()
	# print "Inv cov=", LA.inverse(o.covariance())
	print "Inv cov=", LA.inv(o.covariance())
	print "qq=", qq
	# print "Inv qq=", LA.inverse(qq)
	print "Inv qq=", LA.inv(qq)
	# print "Inv cov_under=", LA.inverse(o.covariance_under())
	print "Inv cov_under=", LA.inv(o.covariance_under())
	# print "cov error=", _errsize(o.covariance(), LA.inverse(qq))
	print "cov error=", _errsize(o.covariance(), LA.inv(qq))
	# print "curv error=", _errsize( LA.inverse(o.covariance()), qq)
	print "curv error=", _errsize( LA.inv(o.covariance()), qq)
	# ce = o.covariance_under()-LA.inverse(qq)
	ce = o.covariance_under()-LA.inv(qq)
	print "ce=", ce
	# print "cov_under error=", _errsize( o.covariance_under(), LA.inverse(qq))
	print "cov_under error=", _errsize( o.covariance_under(), LA.inv(qq))
	# print "curv_under error=", _errsize( LA.inverse(o.covariance_under()), qq)
	print "curv_under error=", _errsize( LA.inv(o.covariance_under()), qq)

def test2_fcn(p, args, *d):
	return Num.sin(p) - Num.cos(p)


def test2():
	"""Nonlinear"""
	p = Num.array([0, 0.2, 0.4, 0.1, 0.3, 0.5, 0.6, 0.7, 0.8, 0.77, 0.76, 0.33, 0.01], Num.Float)
	o = opt(p, 0.0001, test2_fcn)
	# o.set_nthreads( 1 )
	o.scale = Num.ones(p.shape) *  0.1
	o.run()
	print "p=", o.p


def test3_fcn(p, args, *d):
	o = Num.zeros(p.shape, Num.Float)
	for i in range(p.shape[0]):
		s = 0.0
		for j in range(i):
			s += p[i] - p[j]*(j+1)
		o[i] = s + p[i]
	return o

def test3():
	"""Linear, but correlated"""
	p = Num.array([0, 0.2, 0.4, 0.1, 0.3, 0.5, 0.6, 0.7, 0.8, 0.77, 0.76, 0.33, 0.01], Num.Float)
	o = opt(p, 0.0001, test3_fcn)
	o.scale = Num.ones(p.shape) *  0.1
	o.run()
	print "steps=", o.steps
	print "p=", o.p
	


def test4_fcn(p, args, *d):
	if p[0]<0 or p[1]<0:
		return None
	return [(p[0]-p[1])*100 + p[0], p[1] ]


def test4():
	"""Linear, but with a constraint"""
	p = Num.array([1, 0.1], Num.Float)
	o = opt(p, 0.0001, test4_fcn)
	o.set_nthreads( 1 )
	o.run()
	print "steps=", o.steps
	print "p=", o.p
	

def test5_fcn(p, args, *d):
	o = Num.zeros(p.shape, Num.Float)
	for i in range(p.shape[0]):
		s = 0.0
		for j in range(i):
			s += p[i] - p[j]*(j+1)
		o[i] = s + p[i]
	if gpkmisc.N_maximum(o) > 30  or gpkmisc.N_minimum(o)<-30:
		return None
	return Num.exp(o) - 1


def test5():
	"""Very Nonlinear"""
	p = Num.array([0, 4.2, 1.4, 0.1, 0.8, -1.77, 0.01],
				Num.Float)
	o = opt(p, 0.0001, test5_fcn)
	o.set_nthreads(1)
	o.verbose = 1
	o.scale = Num.ones(p.shape) *  0.1
	try:
		o.run()
	except NoDownhill, q:
		die.warn("No downhill step:" + str(q))
	except:
		raise
	print "p=", o.p


def test6_fcn(p, args, *d):
	o = Num.zeros((3,), Num.Float)
	v = p[0] - p[1]*p[1]
	o[0] = v + 0.001*p[0]
	o[1] = v + 0.001*p[1]
	o[2] = v - 0.001*p[1]
	print "test_fcn: p=", p, "o=", o
	return o



def test6():
	"""Curved valley."""
	p = Num.array([1, 8], Num.Float)
	o = opt(p, 0.001, test6_fcn)
	o.set_nthreads( 1 )
	o.scale = Num.ones(p.shape) *  0.1
	try:
		o.run()
	except NoDownhill, q:
		die.warn("No downhill step:" + str(q))
	except:
		raise
	print "p=", o.p


def _test7_fcn(p, args, *d):
	if p[0]<0 or p[1]<0:
		return None
	return [(p[0]-p[1])*100, p[1]+1 ]


def linconst_min(nparam, param, min):
	"""Generate a linear constraint to be added onto a list and passed
	to linear_constraint().   This constraint expresses that p[param]>=min."""

	vec        = Num.zeros((nparam))
	vec[param] =  1.
	shift      = -1. * min
	return vec, shift


def linconst_max(nparam, param, max):
	"""Generate a linear constraint to be added onto a list and passed
	to linear_constraint().   This constraint expresses that p[param]<=max."""

	vec        = Num.zeros((nparam))
	vec[param] = -1.
	shift      =  1. * max
	return vec, shift



def linear_constraint(op, np, list_of_constraints):
	"""This constrains a step to lie inside a region bounded by a list_of_constraints.
	@param op: parameters at the beginning of the step.
	@param np: target parameters.
	@param list_of_constraints: C{[ (vector, shift), ... ]} where the allowable region of each
		constraint is defined by C{Num.dot(x, vector)+shift >= 0} .
		C{Vector} is a C{numpy} array.
	"""
	# die.dbg("constraint( %s -> %s )" % (str(op), str(np)))
	dir = np-op
	possibles = list_of_constraints[:]
	while len(possibles)>0:
		# First, we find the nearest constraint that we will encounter.
		eta = None
		whichc = None
		for i in range(len(possibles)):
			cdir, cdist = possibles[i]
			distance = Num.dot(op, cdir) + cdist
			if distance < 0:
				return None	# Whoops. Starting point (old_parameters) fails constraint.
			progress = Num.dot(cdir, dir)
			if progress >= 0:	# Will never hit constraint, assuming we're outside already.
				# die.dbg("Wrong dir to hit constraint %d: %s %g" % (i, str(cdir), cdist))
				continue
			new_eta = -distance / progress
			# print "i=", i, "distance=", distance, "progress=", progress, "new eta=", new_eta
			if new_eta  > 1:	# Won't get there on this step...
				# die.dbg("Constraint %d: %s %g is too far" % (i, str(cdir), cdist))
				continue
			if eta is None or eta > new_eta:
				eta = new_eta
				whichc = i
		if whichc is None:	# We won't hit any more constraints.
			# die.dbg("No more constraints: %d left" % len(possibles))
			return np
		cdir, cdist = possibles.pop(whichc)
		# print "Dir=", dir, "eta=", eta, "np=", np
		np = op + dir*eta	# Move to the intersection.
		# die.dbg("Projecting via %d to %s" % (whichc, str(np)))
		assert abs(Num.dot(np, cdir)+cdist) < 1e-6, "Should go to edge"
		# Future moves will be in the plane of the constraint:
		dir -= cdir*Num.dot(dir, cdir)/Num.dot(cdir, cdir)
	# die.dbg("Used all constraints")
	return np
	

def test7():
	"""Constraint."""
	c = [(Num.array((1, 0), Num.Float), 0), (Num.array((0, 1), Num.Float), 0) ]
	p = Num.array([1, 8], Num.Float)
	o = opt(p, 0.001, _test7_fcn)
	o.set_nthreads( 1 )
	o.constrain = lambda op, np, args, loc=c: linear_constraint(op, np, loc)
	o.run()
	print "p=", o.p




if __name__ == '__main__':
	test1a()










speechresearch/gmisclib/ds9_region.py



import os

def _fmtglobal(d):
	o = []
	for (k, v) in d.items():
		o.append('%s=%s' % (str(k), str(v)) )
	return ' '.join(o)




class writer:
	def __init__(self, fd):
		self.globals = []
		self.regions = []
		self.fd = fd
	

	def header(self, d):
		self.globals.append( 'global ' + _fmtglobal(d) )
	
	def text(self, x, y, text):
		self.regions.append('image;text(%g,%g) # text={%s}'
					% (x, y, text)
					)
	
	def close(self):
		for g in self.globals:
			self.fd.writelines(g + '\n')
		for r in self.regions:
			self.fd.writelines(r + '\n')
		self.fd.flush()
		os.fsync(self.fd.fileno())
		self.fd = None

	
	def __del__(self):
		if self.fd is not None:
			self.close()










speechresearch/gmisclib/MFCCFile.py


import struct
import sys

import numpy


# Class for loading mfccfiles in the C_SDK format. Supports byteswapping.
# Questions: Tor Andre Myrvoll, myrvoll@research.bell-labs.com

class MFCCFile:
    # This class loads a mfcc file in LASR format and gives access to
    # mfcc vectors indexed by file and position
    def __init__(self,filename,DEBUG = 0,BYTEORDER='@'):
        self.DEBUG = DEBUG
        self.BYTEORDER = BYTEORDER
        self.FileName = filename
        long_s = 4
        float_s = 4 

        # See if we should byteswap
        if not struct.pack('%sL' % (self.BYTEORDER),1) == struct.pack('L',1):
            BYTESWAP = 1
        else:
            BYTESWAP = 0

        fp = open(filename,'r')
        if DEBUG:
            sys.stderr.write("Opening file %s\n" % (filename))
            


        # Store the number of sentences in this file
        str = fp.read(long_s)
        self.numSent = struct.unpack('%sL' % (self.BYTEORDER),str)[0]
        if DEBUG:
            sys.stderr.write("    Number of sentences: %d\n" % (self.numSent))

        # Store the feature vector dimension
        str = fp.read(long_s)
        self.vecSize = struct.unpack('%sL' % (self.BYTEORDER),str)[0]
        if DEBUG:
            sys.stderr.write("    Vector size: %d\n" % (self.vecSize))
            

        # Load an array of sentence lengths into a list
        self.sentLength = []
        for sent in range(self.numSent):
            str = fp.read(long_s)
            length = struct.unpack('%sL' % (self.BYTEORDER),str)[0]
            self.sentLength.append(length)
        if DEBUG:
            sys.stderr.write("\n")
            

        # Now load the entire file and store the vectors in lists
        self.sentList = []
        sentnum = 0
        index = 0
        veclength = self.vecSize*float_s
        if DEBUG:
            sys.stderr.write("    Loading sentences:")
            

        str = fp.read()
        for sent in range(self.numSent):
            if DEBUG:
                sys.stderr.write(" %d" % (sent))
            sentdata = []
            for vec in range(self.sentLength[sent]):
                mfccvec = numpy.fromstring(str[index:index+veclength],'f')
                if BYTESWAP:
                    mfccvec = mfccvec.byteswapped()
                sentdata.append(mfccvec)
                index += veclength
                
            self.sentList.append(sentdata)

        # We're done. Close the file
        fp.close()
        if DEBUG:
            sys.stderr.write("\n")

    def Save(self,filename):
        fh = open(filename,'w')
        # First we write the header
        str = struct.pack('LL',self.numSent,self.vecSize)
        fh.write(str)

        # Now the array of sentence lengths
        for length in self.sentLength:
            str = struct.pack('L',length)
            fh.write(str)

        # Finally, we save the cepstral vectors themselves
        for utt in self.sentList:
            for vec in utt:
                str = vec.tostring()
                fh.write(str)

        fh.close()
            
    def ReturnSent(self,sentnum):
        # Returns a list containing the entire sentence
        return self.sentList[sentnum]
    

    def ReturnVector(self,sentnum,vecnum):
        # Returns vector i of utterance j
        return self.sentList[sentnum][vecnum]
    










speechresearch/gmisclib/fuzzygraph.py


#!/usr/bin/env python


import g_pipe
import math


IB = 0.7

def addcurve( xyee, x_range, y_range, bexp, brms, imopfd, xsz, ysz ):
	if len(xyee) == 0:
		return
	xmin, xmax = x_range
	sx = xsz/float(xmax - xmin)
	ymin, ymax = y_range
	sy = ysz/float(ymax - ymin)
	bs2 = 0.0
	for (x, y, ex, ey, wt) in xyee:
		iex = math.hypot(ex*sx, IB)
		iey = math.hypot(ey*sy, IB)
		area = iex*iey
		b = wt * area**(-bexp)
		bs2 += b*b
	if not ( bs2 > 0.0):
		return
	bfac = brms / math.sqrt(bs2/len(xyee))
	for (x, y, ex, ey, wt) in xyee:
		iex = math.hypot(ex*sx, IB)
		iey = math.hypot(ey*sy, IB)
		area = iex*iey
		b = bfac * wt * area**(-bexp)
		xscaled = (x-xmin)*sx
		yscaled = (y-ymin)*sy
		r = math.sqrt(iex * iey)
		ecc = math.sqrt(1 - min(iex, iey)/max(iex, iey))
		pa = 90
		if abs(iey) < abs(iex):
			pa = 0
		imopfd.writelines('%.2f %.2f %.3f %g %g %d addGaussGal\n'
					% (xscaled, yscaled, b, r, ecc, pa))
		# imopfd.flush()




if __name__ == '__main__':
	H = 600
	W = 900
	si, so = g_pipe.popen2("imop", ['imop', '-write16', '-stdin' ])
	x_range = (0, 1)
	y_range = (0, 1)
	xyee = []
	for i in range(10):
		x = 0.1*i
		y = x - 2*x*x*x + 2*x*x*x*x*x
		ex = 0.05 - 0.02*x
		ey = 0.01 + 0.1*y
		xyee.append( (x, y, ex, ey, 1.0) )
	si.writelines('%d %d alloc\n' % (H, W))
	addcurve(xyee, x_range, y_range, 0.5, 200, si, W, H)
	si.writelines('= foo.fits')
	si.close()
	so.close()










speechresearch/gmisclib/g_pylab.py


"""This class works in concert with bin/pylab_server.py
to allow you to display simple pylab/matplotlib graphics
on another machine.   It's most useful if you need to do
plots from a machine where pylab isn't or cannot be installed.
"""

import os as _os



class _ProtocolError(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)

class _BadPrefixError(_ProtocolError):
	def __init__(self, *s):
		ProtocolError.__init__(self, *s)

class _SocketClosed(_ProtocolError):
	def __init__(self, *s):
		_ProtocolError.__init__(self, *s)


class _pylab_client(object):
	import socket as _s
	import codecs as _c
	import random as _r
	import cPickle as _p
	import md5 as _m

	ID = 'pylab_server'
	KEY = 'alfaljflajljljslfajsljalsfjalsqowrq nfnqn qkfqle'
	PP = 0

	def wclose(self):
		self.flush()
		self.sock.close()


	def flush(self):
		if self.out:
			# print 'SENDING', self.out
			self.sock.sendall( ''.join(self.out) )
			self.out = []


	def send(self, prefix, s):
		self.out.append( '%s %s\n' % (prefix, self.tohex(s)[0]) )
		# print 'out <= ', self.out[-1], len(self.out)
		self.thash.update(s)
		if len(s) > 1000:
			self.flush()


	def __init__(self, host, port):
		self.fromhex = self._c.getdecoder('hex_codec')
		self.tohex = self._c.getencoder('hex_codec')
		self.thash = self._m.new()
		self.rhash = self._m.new()
		self.thash.update(self.KEY + '1')
		self.rhash.update(self.KEY + '2')
		self.out = []
		self.rqno = None
		self.rfile = None
		self.open(host, port)


	def call(self, fnname, args, argdict):
		self.xmit_call(fnname, args, argdict)
		return self.recv()


	def xmit_call(self, fnname, args, argdict):
		self.send('I', self.ID)
		self.rqno  = self._r.getrandbits(31)
		self.send('R', '%d' % self.rqno)
		self.send('O', 'call')
		self.send('F', fnname)
		self.send('A', self._p.dumps(args, self.PP) )
		self.send('B', self._p.dumps(argdict, self.PP) )
		self.send('H', self.thash.hexdigest() )
		self.send('E', 'END')
		self.flush()
			

	def special(self, op):
		self.xmit_special(op)
		return self.recv()


	def xmit_special(self, op):
		self.send('I', self.ID)
		self.rqno  = self._r.getrandbits(31)
		self.send('R', '%d' % self.rqno)
		self.send('O', op)
		self.send('H', self.thash.hexdigest() )
		self.send('E', 'END')
		self.flush()


	def get(self, prefix):
		tmp = self.rfile.readline()
		if tmp == '':
			raise _SocketClosed
		x = self.fromhex(tmp[1:].strip())[0]
		if tmp[0] == 'Z':
			raise _ProtocolError, 'Remote: %s' % x
		if tmp[0] != prefix:
			raise _BadPrefixError, 'Expected %s, got %s' % (prefix, tmp[0])
		self.rhash.update(x)
		return x


	def recv(self):
		if self.get('i') != self.ID:
			raise _ProtocolError, 'ID mismatch'
		if int(self.get('r')) != self.rqno:
			raise _ProtocolError, 'Bad rqno.'
		code = self.get('c')
		v = self.get('v')
		localhash = self.rhash.hexdigest()
		if localhash != self.get('h'):
			raise _ProtocolError, 'Bad authentication'
		if self.get('e') != 'END':
			raise _ProtocolError, 'No end'

		rv = self._p.loads( v )

		if code == 'Exception':
			function, argt, argd, x = rv
			raise Exception(x, function, argt, argd)
		elif code == 'AttributeError':
			raise AttributeError, rv
		return rv


	def open(self, host, port):
		"""Connect to a host.
		Don't try to reopen an already connected instance.
		"""
		self.eof = 0
		self.host = host
		self.port = port
		msg = "getaddrinfo returns an empty list"
		for res in self._s.getaddrinfo(host, port, 0, self._s.SOCK_STREAM):
			af, socktype, proto, canonname, sa = res
			try:
				self.sock = self._s.socket(af, socktype, proto)
				self.sock.connect(sa)
			except self._s.error, msg:
				if self.sock:
					self.sock.close()
					self.sock = None
					continue
			break
		if not self.sock:
			raise self._s.error, '%s on (%s,%s,%s,%s,%s)' % (msg,
						af, socktype, proto, canonname, sa)
		self.rfile = self.sock.makefile('rb', -1)


	def close(self):
		if self.sock:
			# self.special('exit')
			self.sock.close()
			self.sock = None


	def __del__(self):
		self.close()

def _testX():
	c = _pylab_client(_Host, _Port)
	print c.special('list')[:10]
	print c.call('plot', ([1,2,3,4], [1,2,4,1]), {})
	print c.call('show', (), {})
	c.close()



if 'PYLABDISP' in _os.environ:
	Host, Port = _os.environ.get('PYLABDISP', 'localhost:8125').split(':')
	_client = _pylab_client(Host, Port)
	_list = _client.special('list')
	for (_nm, _c) in _list:
		if _c:
			exec("def %s(*a, **b): _client.call('%s', a, b)" % (_nm, _nm))
else:
	from pylab import *

if __name__ == '__main__':
	plot([1,2,3,4], [1,2,4,1])
	show()










speechresearch/gmisclib/mcmc_helper.py


# -*- coding: utf-8 -*-
"""This is a helper module to make use of mcmc.py and mcmc_big.py.
It allows you to conveniently run a Monte-Carlo simulation of any
kind until it converges (L{stepper.run_to_bottom}) or until it
has explored a large chunk of parameter space (L{stepper.run_to_ergodic}).

It also helps you with logging the process.
"""

from __future__ import with_statement
import sys
import math
import random
import thread as Thr
import numpy

import g_implements
import mcmc
import die

Debug = 0

_NumPyType = type(numpy.zeros((1,)))

class TooManyLoops(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)


class warnevery(object):
	def __init__(self, interval):
		self.c = 0
		self.interval = interval
		self.lwc = 0
	
	def inc(self, incr=1):
		self.c += incr
		if self.c > self.lwc + self.interval:
			self.lwc = self.c
			return 1
		return 0

	def count(self):
		return self.c


class _counter(object):
	def __init__(self):
		self.lock = Thr.allocate_lock()
		self.count = 0

	def update(self, accepted):
		with self.lock:
			self.count += accepted

	def get(self):
		with self.lock:
			return self.count



class logger_template(object):
	def add(self, stepperInstance, iter):
		pass

	def close(self):
		pass

	def reset(self):
		pass

def _sign(x):
	if x > 0.0:
		return 1
	elif x < 0.0:
		return -1
	return 0


class stepper(object):
	def __init__(self, x, maxloops=-1, logger=None, share=None):
		self.logger = None	# This sets things up for close()
		self.iter = 0
		self.last_resetid = -1
		self.maxloops = maxloops
		g_implements.check(x, mcmc.stepper)
		self.x = x
		if logger is None:
			self.logger = logger_template()
		else:
			g_implements.check(logger, logger_template)
			self.logger = logger


	def reset_loops(self, maxloops=-1):
		self.maxloops = maxloops


	def run_to_change(self, ncw=1, acceptable_step=None, update_T=False):
		"""Run the X{Markov Chain Monte-Carlo} until it finds
		an acceptable step.

		@param ncw: How many steps should be accepted before it stops?
		@type ncw: int
		@param acceptable_step: A function that decides what steps are acceptable and what are not.
			This is passed to the MCMC stepper, L{mcmc.BootStepper}.
		@type acceptable_step: function(float) -> bool, often L{mcmc.T_acceptor} or L{step_acceptor}
		@param update_T: Obsolete.   Must be False.
		@type update_T: boolean.
		@raise TooManyLoops: if it takes a long time before enough steps are accepted.
		"""
		assert not update_T, "Obsolete!"
		if acceptable_step is not None:
			self.x.acceptable = acceptable_step
		old_acceptable = self.x.acceptable
		n = 0
		self.synchronize_start('rtc')
		self.communicate_hook("RTC:%d" % ncw)
		try:
			while n < ncw:
				n += self.x.step()
				if self.maxloops > 0:
					self.maxloops -= 1
				if self.maxloops == 0:
					raise TooManyLoops, "run_to_change"
				self.iter += 1
		finally:
			self.x.acceptable_step = old_acceptable
			self.synchronize_end('rtc')
		return self.x.current()


	def communicate_hook(self, id):
		return


	def close(self):
		"""After calling close(), it is no longer legal
		to call run_to_change(), run_to_ergodic(), or
		run_to_bottom().    Logging is shut down, but the
		contents of the stepper are still available for
		inspection.
		"""
		if self.logger is not None:
			self.logger.close()
			self.logger = None


	def _nc_get_hook(self, nc):
		return nc


	def run_to_ergodic(self, ncw=1, T=1.0):
		"""Run the stepper until it has explored all of parameter space
		C{ncw} times (as best as we can estimate).   Note that this
		is a pretty careful routine.   If the stepper finds a better
		region of parameter space so that log(P) improves part way
		through the process, the routine will reset itself and begin
		again.

		NOTE: this sets C{T} and C{sortstrategy} for the L{stepper<mcmc.BootStepper>}.

		@param ncw: how many times (or what fraction) of an ergodic
			exploration to make.
		@type ncw: int.
		@param T: temperature at which to run the Monte-Carlo process.
			This is normally 1.0.   If it is C{None}, then the
			current temperature is not modified.
		@type T: C{float} or C{None}.
		@return: a L{position<mcmc.position_base>} at the end of the process.
		"""
		ISSMAX = 20
		self.synchronize_start('rte')
		if T is not None:
			acceptable_step = mcmc.T_acceptor(T)
		else:
			acceptable_step = None
		ss = self.x.set_strategy(self.x.SSAMPLE)
		#: nc is (roughly speaking) how many times we have wandered back and forth
		#: along the long axis of the probability distribution.
		nc = 0.0
		try:
			#: iss controls the interval between (a) calls to self.x.ergodic and
			#: (b) inter-process communication.  Having iss>1 means we don't
			#: waste too much time on these expensive operations.
			ijunk = 1
			iss = 1
			while True:
				ncg = self._nc_get_hook(nc)
				if ncg >= ncw:
					break
				elif ncg < 0.5*ncw and iss<ISSMAX:
					iss += 1
				self.run_to_change(ncw=iss, acceptable_step=acceptable_step)
				nc += self.x.ergodic() * iss
				if self.x.reset_id() != self.last_resetid:
					self.last_resetid = self.x.reset_id()
					nc = 0.0
					self.logger.reset()
					e = 0.0
				else:
					e = self.x.ergodic()
					nc += e * iss
					if e > 0.0:	# I.e. it's been a while since a reset.
						self.logger.add(self.x, self.iter)
				if ijunk % 30 == 0:
					print 'ncg=', ncg, '/', ncw, 'iss=', iss, "e=", e
				ijunk += 1
		finally:
			self.x.set_strategy(ss)	# Return to previous sortstrategy.
		# There will be trouble if you get an exception caused by maxloops.
		# There is yet no way to synchronize all MPI threads.
		self.synchronize_end('rte')
		return self.x.current()




	def _not_at_bottom(self, xchanged, nchg, es, dotchanged, ndot):
		return (numpy.sometrue(numpy.less(xchanged,nchg))
					or es<0.5 or dotchanged<ndot
					or self.x.acceptable.T()>1.5
				)


	def run_to_bottom(self, ns=3, acceptable_step=None):
		"""Run the X{Markov Chain Monte-Carlo} until it converges
		near a minimum.

		The general idea of the termination condition is that
		it keeps track of the angle between successive sequences of steps,
		where each sequence contains C{ns} steps.
		If the angle is less than 90 degrees, it is evidence that the
		solution is still drifting in some consistent direction and therefore
		not yet at the maximum.  Angles of greater than 90 degrees
		suggest that the optimization is wandering aimlessly near
		a minimum. It will run until a sufficient number
		of large angles are seen since the last BMCMC reset.    
		A similar check is made on individual components of the
		parameter vector.

		@param ns: This controls how carefully if checks that
			it has really found a minimum.   Large values
			will take longer but will assure more accurate
			convergence.
		@type ns: L{int}
		@param acceptable_step: A callable object (i.e. class or function) that returns C{True} or C{False},
			depending on whether a proposed step is acceptable.
			See L{mcmc.T_acceptor} for an example.
		@raise TooManyLoops: ?
		"""
		assert ns > 0
		m = self.x.np
		if acceptable_step is None:	#Backwards compatibility
			acceptable_step = step_acceptor(n=m, T0=10.0, T=1.0)
		assert acceptable_step is not None
		nchg = 1 + m//2 + ns
		ndot = 1 + m//2 + ns
		for i in range(2+m//2):
			self.run_to_change(5, acceptable_step=acceptable_step)	# get it warmed up.
			self.logger.add(self.x, self.iter)
		before = self.run_to_change(ns, acceptable_step=acceptable_step)
		self.logger.add(self.x, self.iter)
		mid = self.run_to_change(ns, acceptable_step=acceptable_step)
		self.logger.add(self.x, self.iter)
		es = 0.0
		lock = Thr.allocate_lock()
		xchanged = numpy.zeros(m, numpy.int)
		dotchanged = 0
		last_resetid = self.x.reset_id()
		self.synchronize_start('rtb')
		while self._not_at_bottom(xchanged, nchg, es, dotchanged, ndot):
			try:
				after = self.run_to_change(ns, acceptable_step=acceptable_step)
			except TooManyLoops, x:
				self.synchronize_abort('rtb')
				raise TooManyLoops, ('run_to_bottom: s' % x, self.iter, es, dotchanged, m,
							numpy.sum(numpy.less(xchanged, nchg)),
							self.x.current().prms()
							)
			self.logger.add(self.x, self.iter)
			# We keep track of direction reversals to see when
			# we reach the bottom.
			numpy.subtract(xchanged,
				numpy.sign( (after.vec()-mid.vec())
						* (mid.vec()-before.vec())),
						xchanged)

			dotchanged -= _sign(numpy.dot(after.vec()-mid.vec(), mid.vec()-before.vec()))

			es += self.x.ergodic() * ns**0.5

			# print 'LA'
			lock.acquire()
			if self.x.reset_id() != last_resetid:
				# A new maximum: we are probably
				# not stable.  Likely, we are still in the
				# improvement phase.
				last_resetid = self.x.reset_id()
				lock.release()
				self.logger.reset()
				es = 0.0
				xchanged[:] = 0
				dotchanged = 0
				self.note('run_to_bottom: Reset: T=%g' % acceptable_step.T(), 1)
			else:
				lock.release()
				self.note('run_to_bottom: T=%g' % acceptable_step.T(), 3)

			before = mid
			mid = after
		self.synchronize_end('rtb')
		return self.iter


	def synchronize_start(self, id):
		return

	def synchronize_end(self, id):
		return

	def synchronize_abort(self, id):
		return

	def note(self, s, lvl):
		if Debug >= lvl:
			print s
			sys.stdout.flush()



class step_acceptor(mcmc.rough_acceptor_base):
	"""This class defines the annealing schedule when L{mcmc} is used
	as an optimizer.  It corresponds to C{n} extra degrees of freedom
	that exchange probability (i.e. `energy') with each other,  and
	the system to be optimized.
	Over time, the excess log(probability) gradually oozes away.
	"""

	def __init__(self, n, T0, T=1.0, maxT=None, probestep=None, tau_probe=None, jitterdroop=None):
		"""Create a step_acceptor and define it's properties.
		@param n: How many degrees of freedom should the step
			acceptor store?
			Note that the energy of the step acceptor is gradually equilibrated to
			the desired temperature.   Each step, there is a 1/n chance of equibrilating
			one DOF.    So, when n=1, this is exactly a T_acceptor.   When n>>1,
			the acceptor is very nearly leak-free, and exchanges energy with the system
			to be optimized, but hardly at all with the heat bath.
			So, for n=1, the temperature is fixed at T.   When n>>1, the temperature can
			rise as logP goes up, and will fall when logP goes down.
		@type n: L{int}
		@param T: What's the temperature of the heat bath?
			This is the final temperature that the annealing
			schedule will eventually approach.  Default: C{1.0}.
		@type T: L{float}
		@param T0: The starting temperature.
		@type T0: L{float}
		@param maxT: In optimization mode, it's normal for the system being
			optimized to increase it's log(P).  That dumps log(P) or
			`energy' into the L{step_acceptor}'s degrees of freedom
			and raises its temperature.  This parameter lets you define
			an approximate maximum temperature.   Setting this 
			may speed up convergence, though there is a corresponding risk
			of getting trapped in a local minimum.
		@type maxT: L{float} or L{None}
		"""
		mcmc.rough_acceptor_base.__init__(self, probestep, tau_probe, jitterdroop)

		T = float(T)
		assert T > 0 and T0 > 0
		assert n > 0
		self._T = T
		self.E = [random.expovariate(1.0)*T0 for i in range(n+1)]
		if maxT is not None:
			assert maxT > max(T, T0)
			self.maxT = maxT
		else:
			self.maxT = T0


	def T(self):
		"""@return: the current effective temperature.
		@rtype: float
		"""
		Tsum = 0.0
		for e in self.E:
			Tsum += e
		return math.hypot(Tsum/len(self.E), self.jitter())


	def __call__(self, delta):
		"""@param delta: How much did the candidate step change C{log(P)}?
		@type delta: L{float}
		@return: Whether to accept the candidate step or not.
		@rtype: L{bool}
		"""
		# print 'delta=', delta, "E=", self.E
		n = len(self.E)
		i = random.randrange(n)
		if not ( delta > -self.E[i] ):
			j = random.randrange(n)
			if j == i:
				self.E[i] = math.hypot(self._T, self.jitter())*random.expovariate(1.0)
			else:
				Esum = self.E[i] + self.E[j]
				f = random.random()
				self.E[i] = f * Esum
				self.E[j] = Esum - self.E[i]
				print 'Not OK E->', self.E
			return False
		if i == random.randrange(n):
			self.E[i] = math.hypot(self._T, self.jitter())*random.expovariate(1.0)
		else:
			self.E[i] = min(delta + self.E[i], 2*self.maxT)
		print 'OK: updating E[%d] to %g' % (i, self.E[i])
		return True

	def __repr__(self):
		return '<step_acceptor(T=%g) %s>' % (self._T, str(self.E))

	def is_root(self):
		"""This is a stub for compatibility with MPI code."""
		return self.rank() == 0

	def size(self):
		"""This is a stub for compatibility with MPI code."""
		return 1

	def rank(self):
		"""This is a stub for compatibility with MPI code."""
		return 0



_NumpyType = type(numpy.zeros((1,)))

def make_stepper_from_lov(problem_def, vector_generator,
				mcmc_mod=mcmc, posn_class=mcmc.position_repeatable, n=None):
	"""
	@param vector_generator: Initial starting points for the optimization.
	@type vector_generator: A sequence of numpy.ndarray, normally a list of them.
	@type n: L{None} or int
	@param n: The minimum number of samples to use.  None means number of parameters+2.
	@return: A C{BootStepper}, ready to run, from the specified module.
	@rtype: instance of C{mcmc_mod}, typically L{BootStepper}.
	"""
	lop = []
	lov = []
	for x in vector_generator:
		assert type(x) == _NumpyType, "Whoops: type=%s vs %s x=%s" % (str(type(x)), str(_NumPyType), str(x))
		try:
			lop.append(posn_class(x, problem_def))
			lov.append(x)
		except mcmc.NotGoodPosition, xcpt:
			die.warn("Bad initial position for guess: %s" % xcpt)
		nwp = 2+x.shape[0]
		if n is None or n < nwp:
			n = nwp
		if len(lop) >= n:
			break
	# Initialize the Markov-Chain Monte-Carlo:
	if len(lov) < 2:
		die.warn("Not enough data")
		raise ValueError, "Not enough vectors that are good positions."
	v = mcmc.diag_variance(lov)
	st = mcmc_mod.BootStepper(lop, v)
	return st


def make_stepper_from_lop(position_generator, mcmc_mod=mcmc, n=None):
	"""
	@param position_generator: Initial starting points for the optimization.
	@type position_generator: A sequence of L{mcmc.position_base}.
	@type n: L{None} or int
	@param n: The minimum number of samples to use.  None means number of parameters+2.
	@return: A C{BootStepper}, ready to run, from the specified module.
	@rtype: instance of C{mcmc_mod}, typically L{BootStepper}.
	"""
	lop = []
	lov = []
	for x in position_generator:
		assert isinstance(x, mcmc.position_base)
		lop.append(x)
		lov.append(x.vec())
		nwp = 2 + x.vec().shape[0]
		if n is None or n < nwp:
			n = nwp
		if len(lop) >= n:
			break
	# Initialize the Markov-Chain Monte-Carlo:
	if len(lov) < 2:
		die.warn("Not enough data")
		raise ValueError, "Not enough vectors that are good positions."
	v = mcmc.diag_variance(lov)
	st = mcmc_mod.BootStepper(lop, v)
	return st


def test1():
	def test_logp(x, c):
		# print '#', x[0], x[1]
		return -(x[0]-x[1]**2)**2 - 0.001*x[1]**2
	global Debug
	mcmc.Debug = 3
	Debug = 3
	x = mcmc.bootstepper(test_logp, numpy.array([0.0,2.0]),
				numpy.array([[1.0,0],[0,2.0]]))
	thr = stepper(x)
	nsteps = thr.run_to_bottom(acceptable_step=step_acceptor(x.np, T0=5.0, T=1.0))
	print '#nsteps', nsteps, "lopg=", x.current().logp_nocompute()
	assert 0 >= x.current().logp_nocompute() > -10
	assert nsteps < 4000
	for i in range(2):
		print 'RTC'
		thr.run_to_change(2)
		print 'RTE'
		thr.run_to_ergodic(1.0)
		print 'DONE'
	thr.close()


def test_probe():
	def test_logp(x, c):
		# print '#', x[0], x[1]
		return -(x[0]-x[1]**2)**2 - 0.001*x[1]**2

	def p(stepper):
		return numpy.array([0.01, 0.1])

	# mcmc.Debug = 3
	# Debug = 3
	x = mcmc.bootstepper(test_logp, numpy.array([0.0,2.0]),
				numpy.array([[1.0,0],[0,2.0]]))
	thr = stepper(x)
	nsteps = thr.run_to_bottom(acceptable_step=step_acceptor(x.np, T0=5.0, T=1.0, probestep=p))
	print '#nsteps', nsteps, "lopg=", x.current().logp_nocompute()
	assert 0 >= x.current().logp_nocompute() > -10
	assert nsteps < 4000
	for i in range(2):
		print 'RTC'
		thr.run_to_change(2)
		print 'RTE'
		thr.run_to_ergodic(1.0)
		print 'DONE'
	thr.close()

def test():
	test1()
	test_probe()

if __name__ == '__main__':
	test()











speechresearch/gmisclib/die2.py






import inspect
import sys
import traceback

debug = True	# Set to False to disable dbg() messages.
compress = True

_name = sys.argv[0]
_ni = _name.rfind('/')
if _ni >=0 and _ni != len(_name)-1:
	_name = _name[_ni+1:]

logfd = sys.stderr

_last = ()
_counter = 0


def note(name, val):
	stack = inspect.stack()
	uplocal = stack[1][0].f_locals
	stack = None
	if not uplocal.has_key('__note'):
		uplocal['__note'] = {}
	uplocal['__note'][name] = val
	uplocal = None


def show(name):
	stack = inspect.stack()
	uplocal = stack[1][0].f_locals
	stack = None
	if not uplocal.has_key('__show'):
		uplocal['__show'] = []
	uplocal['__show'].append(name)
	uplocal = None



def _notes(n):
	# __note = {'WHOOPS': 'WHOOPS'}
	stack = inspect.stack()
	o = []
	for level in range(len(stack)-1, n, -1):
		uplocal = stack[level][0].f_locals
		if '__show' in uplocal:
			for k in uplocal['__show']:
				if k in uplocal:
					o.append( (k, uplocal[k]) )
			del uplocal['__show']
		
		if '__note' in uplocal:
			o.extend( uplocal['__note'].items() )
			del uplocal['__note']
		
		del uplocal
	del stack
	o.sort()

	# Delete duplicate values.  This can happen if
	# a variable is noted at two different levels.
	i = 1
	while i < len(o):
		if o[i] == o[i-1]:
			del o[i]
		else:
			i += 1

	return o


def _dumpmem(n):
	logfd.flush()
	if logfd is not sys.stderr:
		sys.stderr.flush()
	sys.stdout.flush()
	for (k, v) in _notes(n+1):
		logfd.write('#NOTE: %s = %s\n' % (k, v))
	logfd.flush()


def _display(prefix, name, text, level):
	global _counter
	global _last
	if compress and _last == (prefix, name, text):
		_counter += 1
		return
	elif _counter > 0:
		logfd.write('#INFO: : preceeding item repeated %d times.\n' % (_counter+1))
		_counter = 0
		_last = ()
	_dumpmem(level+1)
	logfd.write('#%s: %s: %s\n' % (prefix, name, text))
	_last = (prefix, name, text)
	logfd.flush()


def die(s):
	"""Output a fatal error message and terminate."""
	e = 'ERR: %s: %s' % (_name, s)
	exit(1, e)


def warn(s):
	"""Output a non-fatal warning."""
	# __note = {'WHOOPS': 'WHOOPS'}
	_display('WARN', _name, s, 1)


def info(s):
	"""Output useful information."""
	global _q
	_display('INFO', _name, s, 1)


def catch(extext=None):
	"""Call this inside an except statement.
	It will report the exception and any other information it has."""
	type, value, tback = sys.exc_info()
	if extext is None:
		extext = "die.catch: exception caught.\n"
	_dumpmem(1)
	traceback.print_exception(type, value, tback)
	sys.stderr.flush()
	sys.stdout.flush()
	

def catchexit(extext=None, n=1, text=None):
	"""Call this inside an except statement.  It will report
	all information and then exit."""
	type, value, tback = sys.exc_info()
	if extext is None:
		extext = "die.catch: exception caught.\n"
	_dumpmem(1)
	traceback.print_exception(type, value, tback)
	sys.stderr.flush()
	sys.stdout.flush()
	if text is not None:
		sys.stdout.write('%s\n' % text)
		sys.stdout.flush()
		logfd.write('%s\n' % text)
		logfd.flush()
	sys.exit(n)


def dbg(s):
	"""Output debugging information, if debug is nonzero."""
	if debug:
		_display('DBG', _name, s, 1)


def exit(n, text=None):
	"""Exit, after dumping accumulated messages."""
	_dumpmem(1)
	if text is not None:
		sys.stdout.write('%s\n' % text)
		sys.stdout.flush()
		logfd.write('%s\n' % text)
		logfd.flush()
	sys.exit(n)


def get(key):
	nl = _notes(0)
	for (k, v) in nl:
		if k == key:
			return v
	raise KeyError, key



if __name__ == '__main__':
	debug = 1
	info("You should see a debug message next.")
	dbg("This is the debug message.")
	debug = 0
	note("gleep", "oldest note")
	note("foo", "bar")
	note("foo", "fleep")
	note("foo", "foo")
	note("farf", "newest note")
	info("You should not see a debug message next.")
	dbg("This is the debug message you shouldn't see.")
	warn("This is a warning.")
	warn("This is a warning.")
	warn("This is a warning.")
	info("You should have seen three identical warnings just above.")
	die("This is the end.")










speechresearch/gmisclib/system_load.py


import os
import re
import die

def load_avg():
	return float(open("/proc/loadavg", "r").read().strip().split()[0])

def mem_pressure(verbose=False):
	"""@rtype: L{float}
	@return: Big (>1) when the system is really hurting for memory.  Small (<0.5) when things are going well.
		Also, by way of the amount of dirty memory, it indirectly looks at the rate of writing to the disk.
	"""
	SWAPFAC = 1.0
	x = {}
	for l in open("/proc/meminfo", "r"):
		kvu = l.strip().split()
		if len(kvu) > 1:
			x[kvu[0].strip().rstrip(':')] = float(kvu[1])
	swap = SWAPFAC*(x['SwapTotal']-x['SwapFree'])/x['MemTotal']
	active = x['Active'] / x['MemTotal']
	dirty = 10 * x['Dirty'] / x['MemTotal']
	if verbose:
		die.info("mem_pressure: sw=%.2f ac=%.2f d=%.2f" % (swap, active, dirty))
	return swap + active + dirty


_ncpu = None
def ncpu():
	global _ncpu
	if _ncpu is not None:
		return _ncpu
	n = 0
	for l in open("/proc/cpuinfo", "r"):
		if l.startswith('processor'):
			n += 1
	assert n > 0
	_ncpu = n
	return n

get_ncpu = ncpu
get_loadavg = load_avg

# print mem_pressure()
# print get_loadavg()


PROC = '/proc'

class pstat(object):
	_spat = re.compile(r'(\d+) \((.*)\) ([A-Z]) ([0-9]+) ([0-9 -]+)')
	_map = { 'minflt': 5, 'cminflt': 6, 'majflt': 7, 'cmajflt': 8,
			'utime': 9, 'stime': 10, 'cutime': 11, 'cstime': 12,
			'priority': 13, 'nice': 14, 'num_threads': 15, 
			'vsize': 18, 'rss': 19, 'rsslim': 20
			}


	def __init__(self, pid):
		self.pid = pid
		fp = open(os.path.join(PROC, str(pid), 'stat'), 'r')
		self.uid = os.fstat(fp.fileno()).st_uid
		s = fp.read()
		m = self._spat.match(s)
		if not m:
			raise ValueError, "/proc/pid/stat doesn't match pattern: %s" % s
		self.comm = m.group(2)
		self.state = m.group(3)
		self.ppid = int(m.group(4))
		self._more = m.group(5).split()

	def __getattr__(self, name):
		return int(self._more[self._map[name]])



def load_now(my_weight=1, other_weight=2, d_weight=0.5, ignore=None, verbose=False):
	me = os.getuid()
	mypid = os.getpid()
	myload = 0
	oload = 0
	kload = 0
	dload = 0
	for d in os.listdir(PROC):
		try:
			pid = int(d)
		except ValueError:
			continue
		if pid == mypid:
			continue
		try:
			fields = pstat(pid)
		except (ValueError, IOError):
			continue
		if ignore is not None and ignore(pid, fields.ppid, fields.comm):
			continue
		if fields.state in "RD":
			if verbose:
				die.info("pid=%d proc=%s %s" % (fields.pid, fields.comm, fields.state))
			if fields.uid == me:
				myload += 1
			elif fields.uid == 0:	# Kernel
				kload += 1
			else:
				oload += 1
			if fields.state == "D":
				dload += 1

	load = float(myload*my_weight + oload*other_weight + dload*d_weight)
	load += kload * float((myload+1)*my_weight + oload*other_weight) / float(myload+1+oload)
	return load


def niceness():
	"""@return: positive numbers if the process is niced; negative numbers if not.
	@rtype: float in the range [-0.5, 0.5]
	"""
	ni = pstat(os.getpid()).nice
	return float(ni-9.5)/19.0


if __name__ == '__main__':
	print 'ncpu=', ncpu()
	print 'niceness=', niceness()
	for i in range(5):
		print 'load_now=', load_now(verbose=True), load_now(1,0,0), load_now(0,1,0), load_now(0,0,1)
	print 'mem_pressure', mem_pressure(verbose=True)










speechresearch/gmisclib/mcmc_mpi.py


# -*- coding: utf-8 -*-
"""This is a helper module to make use of mcmc.py and mcmc_big.py.
It allows you to conveniently run a Monte-Carlo simulation of any
kind until it converges (L{stepper.run_to_bottom}) or until it
has explored a large chunk of parameter space (L{stepper.run_to_ergodic}).

It also helps you with logging the process.

When run in parallel, each processor does its thing more-or-less
independently.   However, every few steps, they exchange notes on
their current progress.   If one finds an improved vertex, it will be
passed on to other processors via MPI.
"""

import sys
import mpi		# This uses pyMPI
import random
import numpy
from gmisclib import die
from gmisclib import mcmc
from gmisclib import mcmc_helper as MCH
Debug = 0
from gmisclib.mcmc_helper import TooManyLoops, warnevery, logger_template, test
from gmisclib.mcmc_helper import step_acceptor, make_stepper_from_lov



class stepper(MCH.stepper):
	def __init__(self, x, maxloops=-1, logger=None, share=None):
		die.info('# mpi stepper rank=%d size=%d' % (rank(), size()))
		assert maxloops == -1
		MCH.stepper.__init__(self, x, maxloops, logger)


	def reset_loops(self, maxloops=-1):
		assert maxloops == -1
		MCH.stepper.reset_loops(self, maxloops)


	def communicate_hook(self, id):
		self.note('chook iter=%d' % self.iter, 4)
		if size() > 1:
			self.note('chook active iter=%d' % self.iter, 3)
			handle = mpi.irecv(tag=self.MPIID)
			c = self.x.current()
			v = c.vec()
			lp = c.logp()
			mpi.send((v, lp, id), (mpi.rank+1)%mpi.size, tag=self.MPIID)
			handle.wait()
			nv, nlp, nid = handle.message
			assert nid==id, "ID mismatch: %d/%d or %s/%s" % (id, nid)

			r = rank()
			s = size()
			self.note('sendrecv from %d to %d' % (r, (r+1)%s), 5)
			nv, nlp, nid = mpi.sendrecv(sendobj=(v, lp, id),
								dest=(r+1)%s, sendtag=self.MPIID,
								source=(r+s-1)%s,
								recvtag=self.MPIID
								)

			self.note('communicate succeeded from %s' % nid, 1)
			delta = nlp - lp
			if self.x.acceptable(delta):
				q = self.x._set_current(c.new(nv-v, logp=nlp))
				self.note('communicate accepted: %s' % q, 1)
			else:
				self.note('communicate not accepted %g vs %g' % (nlp, lp), 1)
				self.x._set_current(self.x.current())
			sys.stdout.flush()


	MPIID = 1241


	def _nc_get_hook(self, nc):
		self.note('_nye pre', 5)
		ncsum = mpi.allreduce(float(nc), mpi.SUM)
		self.note('_nye post', 5)
		return ncsum/float(size())


	def _not_at_bottom(self, xchanged, nchg, es, dotchanged, ndot):
		mytmp = (numpy.sometrue(numpy.less(xchanged,nchg))
					or es<1.0 or dotchanged<ndot
					or self.x.acceptable.T()>1.5
				)
		self.note('_nab pre', 5)
		ntrue = mpi.allreduce(int(mytmp), mpi.SUM)
		self.note('_nab post', 5)
		return ntrue*4 >= mpi.size


	def synchronize_start(self, id):
		self.synchronize('start ' + id)

	def synchronize_end(self, id):
		self.synchronize('end ' + id)

	def synchronize_abort(self, id):
		# MPI has no good way to handle this case!
		raise RuntimeError, "MPI cannot handle an abort."

	def synchronize(self, id):
		self.note('pre join %s' % id, 5)
		rootid = mpi.bcast(id)
		assert rootid == id
		self.note('post join %s' % id, 5)


	def note(self, s, lvl):
		if Debug >= lvl:
			sys.stderr.writelines('# %s, rank=%d\n' % (s, rank()))
			sys.stderr.flush()

	def size(self):
		return mpi.Get_size()

	def rank(self):
		return mpi.Get_rank()


def precompute_logp(lop):
	"""Does a parallel evaluation of logp for all items in lop.
	"""
	nper = len(lop)//mpi.size
	r = rank()
	mychunk = lop[r*nper:(r+1)*nper]
	for p in mychunk:
		q = p.logp()
		print 'logp=', q, 'for rank', r
	for r in range(size()):
		nc = mpi.bcast(mychunk, r)
		lop[r*nper:(r+1)*nper] = nc
	mpi.barrier()




def test_():
	def test_logp(x, c):
		# print '#', x[0], x[1]
		return -(x[0]-x[1]**2)**2 + 0.001*x[1]**2
	x = mcmc.bootstepper(test_logp, numpy.array([0.0,2.0]),
				numpy.array([[1.0,0],[0,2.0]]))
	print 'TEST: rank=', rank()
	thr = stepper(x)
	# nsteps = thr.run_to_bottom(x)
	# print '#nsteps', nsteps
	# assert nsteps < 100
	for i in range(2):
		print 'RTC'
		thr.run_to_change(2)
		print 'RTE'
		thr.run_to_ergodic(1.0)
		print 'DONE'
	thr.close()



if __name__ == '__main__':
	test_()










speechresearch/gmisclib/MANIFEST.in


include MANIFEST.in
include *.py
include bin/*.py
prune do_pgplot.py
prune qdx_classifier.py
prune *.pm
include doc/api.pdf
include INSTALL.txt










speechresearch/gmisclib/arclist.pm


#!/usr/local/bin/perl -w --

package arclist;
require 5.002;

my $iraf_shift = 1;	# Coordinates are in IRAF (1) origin, not FOCAS(0)

use parsedata;

sub get_coordfiles($)
{
 my $f = shift;
 my @cfl;
 open(AL, "<$f") or die "No open arclist=$f";
 my $x;
 while(defined($x=<AL>))	{
	my %a = ::parse($x);
	if(exists($a{arc}))	{
		push(@cfl, $a{arc});
	}
	elsif(exists($a{match}))	{
		push(@cfl, split(' ', $a{match}));
	}
 }
 close(AL);
 return @cfl;
}



sub read_coordfile($)
{
	my $coordfile = shift;
	my ($z, $rxyl, $rxye) = read_coordfile_all($coordfile);
	return ($z, @$rxyl);
}


sub read_coordfile_all($)
{
	my $coordfile = shift;
	my @xylist = ();
	my @xyexcl = ();
    	my $z_source = undef();

	open(COORD, "<$coordfile") or die "cannot open $coordfile: $! ";
	my $line;
	while (defined($line=<COORD>)) {
	    # Allow for comments:
	    chomp($line);
	    $line =~ s/#.*//;
	    next if($line =~ m'^\s*$');
	    if($line =~ m'^\s*z\s*=\s*(\w+)\s*#?'i)	{
		$z_source = $1;
		next;
	    }

	    if($line =~ m'^ POINT\(\s*([0-9eE.+-]+)\s*,\s*([0-9eE.+-]+)\s*\)')	{
		my ($x1, $y1) = ($1, $2);
	    	push @xylist, [$x1-$iraf_shift, $y1-$iraf_shift];
	    }
	    elsif($line =~ m'^-POINT\(\s*([0-9eE.+-]+)\s*,\s*([0-9eE.+-]+)\s*\)')	{
		my ($x1, $y1) = ($1, $2);
	    	push @xyexcl, [$x1-$iraf_shift, $y1-$iraf_shift];
		}
	    else	{
		my ($x1, $y1) = split(" ", $line);
	    	push @xylist, [$x1-$iraf_shift, $y1-$iraf_shift];
	    }
	}
 close(COORD);
 return ($z_source, \@xylist, \@xyexcl);
}





sub minx(@)
{
 my $rv = 1e30;
 my $r;
 foreach $r (@_)	{
	if($r->[0] < $rv)	{
		$rv = $r->[0];
		}
	}
 int($rv-0.6);
}


sub maxx(@)
{
 my $rv = -1e30;
 my $r;
 foreach $r (@_)	{
	if($r->[0] > $rv)	{
		$rv = $r->[0];
		}
	}
 int($rv+0.6);
}


sub miny(@)
{
 my $rv = 1e30;
 my $r;
 foreach $r (@_)	{
	if($r->[1] < $rv)	{
		$rv = $r->[1];
		}
	}
 int($rv-0.6);
}


sub maxy(@)
{
 my $rv = -1e30;
 my $r;
 foreach $r (@_)	{
	if($r->[1] > $rv)	{
		$rv = $r->[1];
		}
	}
 int(0.6+$rv);
}

1;










speechresearch/gmisclib/cosmology.new.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package cosmology;
use parsedata;

# /* Reference: Schneider, Ahlers and Falco */
# /* From equations 4.57b and 4.52.5 . Angular diameter distance in */
# /* a uniform dust universe.   No cosmological constant. */
sub D_angular	# (double z1, double z2, C char *cosmology)
{
 my ($z1, $z2, $cosmology) = @_;

 die unless($z1>=0 && $z2>$z1);
 die unless($cosmology);

 my %c = ::parse($cosmology);

 die unless($c{omega});
 die if($c{lambda});

 my $omega_m = $c{omega};
 my $omega_l = $c{lambda};
 my $H0 = 1;
 my $cspeed = 1;

 my $Da12 = (1/(1+$z2)) * ( Dm($z2, $omega_m, $omega_l)*

 return ($cspeed/$H0)*$Da12;
}

sub Dm
{
 my ($z, $omega_m, $omega_lambda) = @_;
 my $omega_r = 1 - $omega_lambda - $omega_m;
}


1;










speechresearch/gmisclib/xwaves_mark.py


"""Run as an independent program, this prints out the information
in a .out file, generated for/by ESPS Xmark.
If you give it a -a flag, it will print just a single attribute from the
header of the Xmark file.

For example:

xwaves_mark.py -a utterance

returns the top line, which is normally the transcribed utterance.
"""

import os
import sys
from gmisclib import die
import types
from gmisclib.xwaves_errs import *

DecrTol = 0.004999	# The maximum amount that time marks can decrease
			# before it is considered an error.


def _monotonize_tail(d):
	i = len(d)-1
	t = d[-1][0]
	sum = 0.0
	n = 0
	while i>=0 and isinstance(d[i], types.TupleType):
		if d[i][0] < t:
			break
		sum += d[i][0]
		n += 1
		i -= 1
	avg = sum/float(n)
	for j in range(i+1, len(d)):
		tt, label, ty = d[j]
		d[j] = (avg, label, ty)





PHONE = 1
WORD = 0

def write(fd, hdr, data, SortData=1):
	cs = hdr.get('_COMMENT', '').split('\n')
	for c in cs:
		fd.writelines('# %s\n' % c)
	for (k, v) in hdr.items():
		if k != '_COMMENT' and k != 'utterance':
			fd.writelines('%s %s\n' % (k, v))
	if hdr.has_key('utterance'):
		fd.writelines('** %s\n' % hdr['utterance'])
	else:
		fd.writelines('**\n')

	if SortData:
		tmp = data[:]
		tmp.sort()
		data = tmp

	last = None
	for (t, lbl, ty) in data:
		if t < last:
			raise DataOutOfOrderError((t, lbl, ty))
		if ty == WORD:
			fd.writelines('%s\n' % lbl)
		else:
			fd.writelines('\t%s\t%f\n' % (lbl, t))
		last = t



def read(filename):
	"""Read in .in files produced by ESPS xmark.
	Returns (header, data),
	where data is (time, word_or_phoneme, type),
	where type is 0 for words, 1 for phonemes.
	Times are guarenteed to be increasing inside the set of
	all words, and also inside the set of all phonemes.
	Word marks preceed the corresponding phoneme marks.
	"""

	hdr = {}
	if filename == '-':
		fd = sys.stdin
	else:
		try:
			fd = open(filename, "r")
		except IOError, x:
			raise NoSuchFileError(x)

	# First, we read the header:
	comments = []
	n = 0
	while True:
		l = fd.readline()
		n += 1
		if l == '':
			raise RuntimeError, 'Premature EOF / bad file format: %s:%d' % (filename, n)
		if l.startswith('#'):
			comments.append(l[1:].strip())
			continue
		if l.startswith('**'):
			hdr['utterance'] = l[2:].strip()
			# Header is terminated by a line starting '**'.
			break
		try:
			a, v = l.split(None, 1)
			# Header can contain attribute/value pairs.
		except ValueError:
			die.warn("Line %d:"%n + l)
			raise BadFileFormatError, '%s:%d' % (filename,n)
		hdr[a.strip()] = v.strip()

	# Now, we read in the data:
	d = []
	t_last = -1e30
	while True:
		l = fd.readline()
		n += 1
		if not l:		# EOF
			break
		ls = l.strip()
		if not ls:		# Ignore blank lines.
			continue
		if l[0].isspace():	# Segmentation information is indented.
			try:
				label, t = ls.split(None, 2)
			except ValueError:	# Only one thing on the line.
				die.warn("Incomplete file: File: %s, Line %d:(%s)"%(filename, n, ls))
				# This is not a fatal problem at the end, especially not
				# if the last label is silence.
				tmp = fd.readline()
				if tmp == '':	# OK.  Incomplete was last line.
					break
				raise BadFileFormatError, '%s:%d' % (filename, n)
			t = float(t)
			if t >= t_last:
				d.append((t, label, PHONE))	# Put a tuple on the list.
			elif t >= t_last - DecrTol:
				d.append((t, label, PHONE))	# Put a tuple on the list.
				_monotonize_tail(d)		# Force the times to be monotonic.
				die.warn("Time decreases slightly: %s:%d" % (filename, n))
			else:
				raise DataOutOfOrderError, 'time is decreasing: %s:%d' % (filename, n)
			t_last = t
		else:		# Words are not indented.
			d.append(ls)				# Put a string on the list.

	fd.flush()
	# os.fsync(fd.fileno())	# Commit to disk.
	fd = None	# This will close the file descriptor unless
			# (as in the case of sys.stdin) something else
			# is holding a reference.

	# Next, we need to add a null word to the beginning.  Recall that we report ending
	# times: without a null word, we only know when the first word ended, not when
	# it started.  It starts when the null word ends, of course.
	if len(d)>0 and isinstance(d[0], types.TupleType):
		d.insert(0, '')

	# Now, we go through on a second pass, and add timing information to the words.
	# We assume that the word comes first, then the phonemes into which it is segmented.
	defer = None		# Marking the position of the last word seen.
	last_t = None
	for i in range(len(d)):
		if isinstance(d[i], str):	# Word -- just the string.
			if defer is not None:
						# Go back, and fix up the previous word,
						# now that we have the ending time.
				d[defer] = (last_t, d[defer], WORD)
			defer = i
		else:		# Tuple: phoneme (segmentation)
			last_t = d[i][0]	# Remember the ending time of the phoneme.

	if defer is not None:
		d[defer] = (last_t, d[defer], WORD)

	hdr['_COMMENT'] = '\n'.join(comments)
	hdr['_NAME'] = filename
	hdr['_FILETYPE'] = 'xmark'
	hdr['NAXIS'] = 2
	hdr['NAXIS2'] = len(d)
	hdr['NAXIS1'] = 3
	hdr['TTYPE1'] = 'time'
	hdr['TUNIT1'] = 's'
	hdr['TTYPE2'] = 'label'
	hdr['TTYPE3'] = 'is_phoneme'

	return (hdr, d)


def mark_to_lab(data, ty):
	"""This function lets you take a mixed list
	of word and phone labels, such as provided
	by xwaves_mark.read(), and will select out
	one or the other type.
	Type is PHONE or WORD.
	"""
	return [(time, label) for (time, label, typ) in data if typ==ty ]



def combine_2labs(whdr, wd, phdr, pd, utterance, TOL=0.001):
	"""Combine two XLAB files into one XMARK file.
	It forces (within rounding errors) the words
	to enclose the phones."""

	import xwaves_lab

	hdr = phdr.copy()
	hdr.update(whdr)
	hdr['utterance'] = utterance

	dw = xwaves_lab.start_stop(wd, dropfirst=1)
	dp = xwaves_lab.start_stop(pd, dropfirst=1)

	o = []
	j = 0
	o.append( ( dp[0][0], '*', PHONE) )
	# print "PRE S - %f *" % dp[0][0]
	while j < len(dp) and dp[j][1] < dw[0][0]-TOL:
		# print "PRE S %d %f %f %s" % (j, dp[j][0], dp[j][1], dp[j][2])
		o.append( ( dp[j][1], dp[j][2], PHONE) )
		j += 1
	for (start, stop, w) in dw:
		# print "w %f %f %s" % (start, stop, w)
		w_appended = 0
		while j<len(dp) and dp[j][1]<stop+TOL and dp[j][0]<stop:
			if not w_appended and dp[j][2] != '*':
				# print "W %f %f %s" % (dp[j][0], stop, w)
				o.append( (dp[j][0], w, WORD) )
				w_appended = 1
			# print "IN S %d %f %f %s" % (j, dp[j][0], dp[j][1], dp[j][2])
			o.append( (dp[j][1], dp[j][2], PHONE) )
			j += 1
		if not w_appended:
			o.append( ( start, w, WORD) )
	while j < len(dp):
		# print "POST S %d %f %f %s" % (j, dp[j][0], dp[j][1], dp[j][2])
		o.append( (dp[j][1], dp[j][2], PHONE) )
		j += 1
	return (hdr, o)


__doc__ = read.__doc__

if __name__ == '__main__':
	arglist = sys.argv[1:]
	if arglist[0] == '-a':
		arglist.pop(0)
		key = arglist.pop(0)
		hdr, data = read(arglist.pop(0))
		print hdr[key]
	elif arglist[0] == '-tolab':
		import xwaves_lab
		arglist.pop(0)
		ty = int(arglist.pop(0))
		hdr, data = read(arglist.pop(0))
		xwaves_lab.write(sys.stdout, hdr, mark_to_lab(data, ty))
	elif arglist[0] == '-fromlab':
		import xwaves_lab
		arglist.pop(0)
		whdr, wd = xwaves_lab.read(arglist.pop(0))
		phdr, pd = xwaves_lab.read(arglist.pop(0))
		hdr, data = combine_2labs(whdr, wd, phdr, pd,
					whdr.get('utterance', phdr.get('utterance', '')),
					TOL=0.001)
		write(sys.stdout, hdr, data, SortData=1)
	else:
		print read(sys.argv[1])










speechresearch/gmisclib/sqlbase.py


#! python
# -*- coding: utf-8 -*-


"""This is a module for using a SQLlite database as a collection of python objects.

For each SQL table, you derive a class from L{DBx}.   Each instance of that class corresponds to
one row of the table.
"""

import re
import sqlite3
import weakref
connect = sqlite3.connect

import die

DEBUG = 0

class DBMetaClass(type):
	"""This is used by all the SQL classes, and initializes
	the class.   Specifically, it makes sure that each class has
	a C{_cache} dictionary to cache instances of the class, and
	a C{idx} counter to be the integer index into the SQL database.
	"""
	
	def __new__(meta, classname, bases, cdict):
		cdict['idx'] = 0
		cdict['_cache'] = weakref.WeakValueDictionary()
		if 'SQL_name' not in cdict:
			cdict['SQL_name'] = classname
		# print 'Meta col types', cdict.get('SQL_name', '?'), "col-types=", cdict.get('COL_types', '?')
		if 'COL_types' in cdict:
			colpat = ','.join( ['?'] * (1+len(cdict['COL_types'])) )
			cdict['_ipat'] = "insert into %s values (%s)" % (cdict['SQL_name'], colpat)
			setpat = ','.join(["%s = ?"%c for (c,t) in cdict['COL_types']])
			cdict['_upat'] = "update %s set %s where id = ?" % (cdict['SQL_name'], setpat)
		return type.__new__(meta, classname, bases, cdict)



class SQLError(Exception):
	"""Any errors raised by this module.     This does not include errors raised by sqlite itself."""
	def __init__(self, *s):
		Exception.__init__(self, *s)

class NoSuchTable(SQLError):
	def __init__(self, *s):
		SQLError.__init__(self, *s)

class ColumnMismatchError(SQLError):
	def __init__(self, *s):
		SQLError.__init__(self, *s)

	


class DB(object):
	"""Base class for all persistent objects in a sqlite database.   Not the normal API.
	Derived classes need to define a L{write}() method.
	"""
	__metaclass__ = DBMetaClass

	S_notinDB = 0
	S_inDB = 1
	S_modified = 2

	def __init__(self, connection):
		"""
		@type connection: sqlite3.Connection
		"""
		try:
			ct = self.COL_types
		except AttributeError:
			raise AttributeError, "Your class must define COL_types"
		if  len(ct)<=0 or len(ct[0])!=2 or not isinstance(ct[0][0], str) or not isinstance(ct[0][1], str):
			raise TypeError, "Your class must define COL_types as a tuple of (column_name, data_type_name) pairs."
		assert connection is not None and isinstance(connection, sqlite3.Connection)
		self.w = connection
		self.id = self.bump_id(1)
		self.state = self.S_notinDB
	
	@classmethod
	def bump_id(cls, delta):
		"""You can call this manually if you want to introduce a gap between ID numbers."""
		cls.idx += delta
		return cls.idx


	def _write(self, *stuff):
		"""Called by C{write} in the derived class.  This actually does the writing.
		This function gets called to insert new rows and also to update old rows.
		@param stuff: whatever should get written into the database table (neglecting "id").
		@type stuff: a L{tuple} of anything that L{sqlite3} can interpret.
		@rtype: int
		@return: the unique id number for the row that was just written.
		"""
		assert self.SQL_name is not None
		assert len(stuff) == len(self.COL_types), "len(stuff)=%d col_types=%s" % (len(stuff), self.COL_types)
		# die.info("Inserting: %s (%s) (%s)" % (self.SQL_name, col_pat, unicode((self.i,)+stuff)))
		if self.state == self.S_notinDB:
			if DEBUG > 1:
				die.info("sqlbase: %s %s" % (self._ipat, unicode((self.id,)+stuff)))
			self.w.cursor().execute(self._ipat, (self.id,) + stuff)
		else:
			if DEBUG > 1:
				die.info("sqlbase: %s %s" % (self._upat, unicode((self.id,)+stuff)))
			self.w.cursor().execute(self._upat, stuff + (self.id,))
		self.state = self.S_inDB
		self._cache[self.id] = self
		return self.id
	
	def write(self):
		"""This method writes an instance out to its database.
		This method should assemble its attributes to form an argument list
		for L{_write}, and then call L{_write} with that argument list.  It should be
		used like this::

			def write(self):
				return self._write(self.something, self.other, self.stuff, self.misc)

		@note: C{write()} forces an immediate write or an update of the database, whether or not you have
			called L{make_dirty}().   L{make_dirty}() simply arranges for a write to occur
			when the object is eventually destroyed.
		@return: the return value of L{_write}.
		@rtype: int
		@note: The instance remembers the database from which it came.
		@note: Do not pass C{self.id} to C{self.}L{_write()}.  That's handled automatically.
		"""
		raise RuntimeError, "Virtual method"
	
	def make_dirty(self):
		"""Changes to an instance are not written to the database unless you call
		L{make_dirty}() or L{write}().   C{write()} forces an immediate write,
		whereas C{make_dirty}() simply marks the instance so that it will eventually
		be written out when the destructor is called.
		@note: Global variables are destroyed very late, possibly after other necessary objects
			have already been destroyed, so you may not want to
			trust that C{make_Dirty()} will behave well on global variables.
		"""
		if self.state == self.S_inDB:
			self.state = self.S_modified

	def is_dirty(self):
		return self.state != self.S_inDB

	def __del__(self):
		if self.state != self.S_inDB:
			self.write()

	@classmethod
	def confirm(cls, connection):
		"""This can be called to confirm that the column names in the database matches what the class expects.
		@raise ColumnMismatchError: When something is wrong.
		@raise NoSuchTable: when the table doesn't exist.
		@return: None
		@rtype: None
		@param connection: A connection to a database.
		@type connection: L{sqlite3.Connection}
		"""
		assert isinstance(connection, sqlite3.Connection)
		dbc = connection.cursor()
		try:
			dbc.execute("select * from %s where id=0" % cls.SQL_name)
		except sqlite3.OperationalError, ex:
			if 'no such table' in str(ex):
				raise NoSuchTable(str(ex))
			raise
		ct = (('id', 'integer'),) + tuple(cls.COL_types)
		if len(dbc.description) != len(ct):
			raise ColumnMismatchError("Wrong number of columns: saw %d expected %d" % (len(dbc.description), len(ct)), [x[0] for x in dbc.description], ct )
		for (i,(x, ct)) in enumerate(zip(sorted(dbc.description), sorted(ct))):
			if x[0] != ct[0]:
				raise ColumnMismatchError( "Mismatched name column %d: saw %s expected %s" % (i, x[0], ct[0]), [x[0] for x in dbc.description] )

	@classmethod
	def create(cls, connection, if_not_exists=True):
		"""This creates the table in the database.   It is harmless if the table already exists.
		@return: None
		@rtype: None
		@param connection: A connection to a database.
		@type connection: L{sqlite3.Connection}
		"""
		assert cls.SQL_name is not None
		ct = [ ('id', 'INTEGER PRIMARY KEY ASC') ]
		cc = []
		for (nm,ty) in cls.COL_types:
			if ty.lower().startswith('fkey'):
				fk, table, col = ty.split()
				ct.append( (nm, 'INTEGER') )
				cc.append( ('FOREIGN KEY(%s)' % nm,
						'REFERENCES %s(%s)' % (table, col)) )
			else:
				ct.append( (nm, ty) )
		cstr = ','.join( [ "%s %s" % q for q in ct + cc] )
		ine = "if not exists" if if_not_exists else ""
		if DEBUG:
			die.info("sqlbase: create table %s %s (%s)" % (ine, cls.SQL_name, cstr))
		connection.execute("create table %s %s (%s)" % (ine, cls.SQL_name, cstr))


	@classmethod
	def set_ID(cls, connection):
		"""This should be called when you first open an existing database when
		you have the intent to write.  It sets the initial ID number
		to be larger than the largest ID in the database.
		"""
		tmp = connection.execute("select MAX(id) from %s" % cls.SQL_name)
		idx = tmp.fetchone()[0]
		if idx is not None:
			cls.idx = idx + 1
		
	@classmethod
	def index_unique(cls, connection, *columns):
		cls._index_guts(connection, "UNIQUE", columns)

	@classmethod
	def index_nonunique(cls, connection, *columns):
		cls._index_guts(connection, "", columns)

	@classmethod
	def _index_guts(cls, connection, u, columns):
		idx2 = ','.join(columns)
		idx1 = '_'.join([re.sub("_", "__", q) for q in columns])
		if DEBUG:
			die.info("sqlbase: %s INDEX if not exists %s_index_%s on %s (%s)"
					% (u, cls.SQL_name, idx1, cls.SQL_name, idx2)
					)
		connection.execute("create %s INDEX if not exists %s_index_%s on %s (%s)"
					% (u, cls.SQL_name, idx1, cls.SQL_name, idx2)
					)


	@classmethod
	def flush_cache(cls):
		cls._cache.clear()




class DBx(DB):
	"""This class is the main interface.   Normally, you derive a class from this to represent a table
	in the database.   Each of your derived classes MUST contain an attribute C{COL_type} which
	specifies what columns are in that table.
	Each derived class will have a unique ID number called C{id}; this will be a column in the database,
	and it will be stored in each instance object.  The L{DBx} class manages that ID number for you.

	Beyond that, a derived class MUST redefine L{_fromtuple}.
	
	@cvar COL_type: a sequence of C{(column_name, data_type_name)} pairs.   Those name the columns of the table and tell what
		type of data is in each.   C{data_type_name} must be the name of a legal sqlite3 data type OR,
		it must be C{"FKEY tablename column_name"} where I{tablename} is the name of the table into which the
		foreign key points and I{column_name} is the name of the column in that table.
		Typical tuples in C{COL_type} are C{("Number_of_dogs", "INTEGER")} or C{("dog_id", "FKEY dog_info id")}.
		Note that C{COL_type} should not include the ID number, which is always column C{id}; it is added automatically.

	@cvar SQL_name: the name of the corresponding table in the database.   This defaults to the name of the leaf class.
	@ivar id: the instance's ID number.
		Note that an ID number is allocated for every instance you create.  Instances you look up with C{select}
		won't necesarily be new: they bay just be a pointer to an existing, perhaps cached instance.
		The ID number of an instance is persistant and is written into the database.
	@cvar idx: the lowest unused ID number.
	"""
	def __init__(self, connection):
		"""@param connection: a database connection.
		@type connection: L{sqlite3.Connection}
		"""
		DB.__init__(self, connection)


	def get_id(self):
		if self.state == self.S_notinDB:
			self.write()
		return self.id

	@classmethod
	def select(cls, db, where, *args):
		assert isinstance(db, sqlite3.Connection)
		dbc = db.cursor()
		cln = cls.SQL_name
		if DEBUG > 2:
			die.info("sqlbase: select * from %s %s (%s)" % (cln, where, unicode(args)))
		dbc.execute("select * from %s %s" % (cln, where), args)
		for x in dbc.fetchall():
			idx = x[0]
			try:
				# The intent here is that there should be only one
				# in-memory copy of each object in the database.
				# Unfortunately, this means we will not see
				# externally-caused changes to the database,
				# but that seems better than having two objects in
				# memory where you might accidentally change one and
				# look at the other.
				yield cls._cache[idx]
			except KeyError:
				rv = cls._fromtuple_id(db, *x)
				cls._cache[idx] = rv
				yield rv



	@classmethod
	def get_by_id(cls, db, idx):
		assert isinstance(db, sqlite3.Connection)
		dbc = db.cursor()
		if idx is None:
			return None
		assert isinstance(idx, int)

		try:
			return cls._cache[idx]
		except KeyError:
			pass

		# die.info("select * from %s where id = %s" % (cls.SQL_name, idx))
		if DEBUG > 2:
			die.info("select * from %s where id = ? (%s)" % (cls.SQL_name, unicode(idx)))
		dbc.execute("select * from %s where id = ?" % cls.SQL_name, (idx,))
		x = dbc.fetchone()
		if x is None:
			raise KeyError, "No %s with id=%d" % (cls.SQL_name, idx)
		rv = cls._fromtuple_id(db, *x)
		cls._cache[idx] = rv
		return rv

	@classmethod
	def _fromtuple(cls, db, *rest):
		"""This method takes a database connection and a tuple of data from a row of the database and must
		return an instance of the class.   Normally, it checks its input arguments, converts them from
		one format to another, and then calls the constructor and returns its result.
		@param db: connection to a sqlite3 database.
		@type db: L{sqlite3.Connection}
		@param rest: a tuple derived by reading a row of data from the database.
			This tuple does NOT contain the row's unique ID number, which is the first column in the database.
		@type rest: tuple of stuff.
		@return: a constructed instance of the class.
		@rtype: an instance of a suitable class derived from L{DBx}.
		"""
		raise RuntimeError, "Virtual Method"

	@classmethod
	def _fromtuple_id(cls, db, idx, *rest):
		"""This wraps L{_fromtuple} and adds in the ID number information.
		"""
		rv = cls._fromtuple(db, *rest)
		rv.state = cls.S_inDB
		rv.id = idx
		# Somewhere inside the call to cls._fromtuple(), we called the constructor which
		# called bump_id().   But, this isn't a new entry: it's one that already exists in
		# the database, so we don't actually want idx incremented.   Thus, we bump it back down.
		cls.bump_id(-1)
		return rv

	def __repr__(self):
		contents = []
		for (nm, ty) in self.__class__.COL_types:
			try:
				v = getattr(self, nm)
			except AttributeError:
				continue
			if ty.startswith('FKEY'):
				fkey, ttype, rest = ty.split(None, 2)
				contents.append("%s=<%s %d>" % (nm, ttype, v.id))
			else:
				contents.append('%s=%s' % (nm, v))
		return "<%s %s>" % (self.__class__.SQL_name, ', '.join(contents))



def multiselect(cll, db, where, *args):
	"""This is used for SQL select operations on a join of several tables.
	@type cll: a sequence of C{(class, str)} where C{class} is derived from L{DBx}
	@param cll: This a sequence of C{(class, name)} pairs, where C{class} matches
		a table in the database, and C{name} is used to refer to that table in
		the SQL select statement.
	@type db: C{sqlite3.Connection}
	@type where: str
	@param where: This is the body of the select statement.   Everything after
		C{select * from tablename}.
	@param args: All the arguments for the C{select} statement.
	@note: As an example, if you have a table C{X} in the database and a class C{x},
		and C{x.SQL_name=="X"}, and each row in C{X} has an C{id} number, and
		also the ID number of the C{next} item,
		then
		you can find pairs of adjacent items with this call::
		
			multiselect(((x, "x1"), (x, "x2")), db, "x1.next = x2.id")
	"""
	assert isinstance(db, sqlite3.Connection)
	dbc = db.cursor()
	cn = []
	frt = []
	ioff = 0
	for c in cll:
		if isinstance(c, tuple):
			if len(c) != 2:
				raise TypeError, "cll is ((class, 'name_in_select'),...)"
			cn.append("%s %s" % (c[0].SQL_name, c[1]))
			c = c[0]
		else:
			cn.append(c.SQL_name)
		frt.append((c, ioff))
		ioff += len(c.COL_types)+1
	# print 'cn=', cn
	if DEBUG > 2:
		die.info("select * from %s %s (%s)" % (', '.join(cn), where, unicode(args)))
	try:
		dbc.execute("select * from %s %s" % (', '.join(cn), where), args)
	except sqlite3.OperationalError, ex:
		die.info("multiselect: from: %s" % ', '.join(cn))
		die.info("multiselect: where: %s" % where)
		die.info("multiselect: args: %s" % unicode(args))
		die.warn("multiselect: sqlite3.OperationalError: %s" % ex)
		raise

	for x in dbc.fetchall():
		# print "x=", x
		rv = []
		assert len(x) == ioff
		for (cls, i) in frt:
			# print "cls=", cls, "i=", i
			idx = x[i]
			try:
				tmp = cls._cache[idx]
				# print "cached=", tmp
			except KeyError:
				tmp = cls._fromtuple_id(db, *(x[i:i+len(cls.COL_types)+1]))
				cls._cache[idx] = tmp
				# print "created=", tmp
			rv.append(tmp)
		# print "rv=", rv
		yield tuple(rv)


def get_version(db_connection, list_of_classes):
	"""This finds which of several variants of a table actually exists in the database.
	The intent is to let you upgrade from one version of table format to another.
	@param db_connection: A L{sqlite3.Connection} to a database.
	@param list_of_classes: Possible classes to try.   Each will be checked for consistency with the database.
	@type list_of_classes: sequence of some class derived from sqlbase.L{DBx}.   These are the classes themselves,
		not class instances.
	@rtype: One of the classes in C{list_of_classes}.
	@return: The first class in the list that is consistent with the structure of the database.
	"""
	errs = []
	evtype = None
        for tmp in list_of_classes:
                try:
                        tmp.confirm(db_connection)
                        evtype = tmp
                        break
                except (ColumnMismatchError, NoSuchTable), ex:
			errs.append( "%s: %s" % (str(tmp), str(ex)) )
                        pass
        if evtype is None:
		raise NoSuchTable("None of the supplied tables match.", *errs)
	return evtype


def multiclass_get_by_id(possible_classes, db, idx):
	"""This reads in a row from the database when you don't know exactly what information is available
	The idea is that there is a one of several possible types of objects stored in the database, and
	you will be happy to take whichever one is available.   This makes most sense when they are
	different versions of the same class.   You access the objects by their ID number.
	@type possible_classes: a sequence of classes, where each class is derived from L{DBx}
	@param possible_classes: possible classes to match a table in the database.
		Classes must be derived from L{DBx}, must have a name that matches a table in the database,
		must have the right number of columns, and the raw data must be convertible to an object
		of that class.
	@type db: a L{sqlite3.Connection} to a database.
	@type idx: int
	@param idx: the C{id} of a row in the database.
	@note: Ideally, there should be a 1:1 relationship between the names of tables in the database and
		the C{SQL_name} attributes of classes.   So, when you have a new version of a class, you
		really should have a new name for the corresponding table in the database.  However, if
		you wish to have several classes that have the same C{SQL_name} attribute, a class can raise
		C{ColumnMismatchError} if the class and the data row are incompatible.
	"""
	errs = []
	for c in possible_classes:
		try:
			return c.get_by_id(db, idx)
		except sqlite3.OperationalError, ex:
			if 'no such table' not in str(ex):
				raise
			errs.append("%s: %s" % (str(c), str(ex)))
		except ColumnMismatchError, ex:
			errs.append("%s: %s" % (str(c), str(ex)))
	raise NoSuchTable("Cannot find a matching class", *errs)



class _SampleTable(DBx):
	"""Used for L{test}()."""
	SQL_name = 'SampleTable'
	COL_types = (('name', 'text'), ('some_value', 'integer'))

	def __init__(self, name, some_value, db=None):
		assert name is not None
		DBx.__init__(self, db)
		self.name = name
		self.some_value = int(some_value)
	
	def write(self):
		return self._write(self.name, self.some_value)
		
	@classmethod
	def _fromtuple(cls, db, name, some_value):
		return cls(name, some_value, db=db)


class _InconsistentTable(DBx):
	"""Used for L{test}()."""
	SQL_name = 'SampleTable'
	COL_types = (('name', 'text'), ('foo', 'text'))

	def __init__(self, name, some_value, db=None):
		assert name is not None
		DBx.__init__(self, db)
		self.name = name
		self.some_value = some_value
	
	def write(self):
		return self._write(self.name, self.some_value)
		
	@classmethod
	def _fromtuple(cls, db, name, some_value):
		return cls(name, some_value, db=db)


def test():
	global DEBUG
	# DEBUG=10
	db = sqlite3.connect(":memory:")
	_SampleTable.create(db)
	_SampleTable.confirm(db)
	_SampleTable.index_nonunique(db, 'name')
	ok = False
	try:
		_InconsistentTable.confirm(db)
	except ColumnMismatchError:
		ok = True
	assert ok
	_SampleTable.set_ID(db);
	assert _SampleTable.idx == 0, "Expected idx=0, got %d" % _SampleTable.idx
	# Create rows
	_SampleTable('my name', 3, db=db).write()
	assert _SampleTable.idx == 1, "Expected idx=1, got %d" % _SampleTable.idx
	_SampleTable('another name', 2, db=db).write()
	assert _SampleTable.idx == 2, "Expected idx=2, got %d" % _SampleTable.idx
	# Select a row:
	n = 0
	for x in _SampleTable.select(db, "where name = ?", "my name"):
		n += 1
		assert x.some_value == 3
	assert n == 1
	assert _SampleTable.idx == 2, "Expected idx=2, got %d" % _SampleTable.idx
	# Get an object and modify it:
	tmp = list(_SampleTable.select(db, "where name = ?", "my name"))[0]
	tmp.some_value = 7
	# Check that the value is correct:
	tmp2 = list(_SampleTable.select(db, "where name = ?", "my name"))[0]
	assert tmp2.some_value == 7
	# Force a write to the database:
	tmp.make_dirty()
	tmp.write()
	del tmp
	del tmp2
	# Check that the value is correct:
	tmp2 = list(_SampleTable.select(db, "where name = ?", "my name"))[0]
	assert tmp2.some_value == 7

if __name__ == '__main__':
	test()










speechresearch/gmisclib/wnpp2.pm


#!/usr/local/bin/perl -w -I/home/gpk/bin --

package wnpp;
require 5.002;

use wnpp_local;
use wnpp_rules;

$nospace = 1;

sub expand_word($)
{
my $w = shift;
local @o;

my $wq = $w;
$wq =~ s'"'\\"';
$wq =~ s'\\$'\\$';
# print STDERR "wq={$wq}\n";

my $ew = escape($w);
my ($pos, $nsenses, $sense, $cluster) = ('', '', '', '');
my $x;
if(print_rules($w, $ew))	{
	return @o;
	}

print_local($w);
open(W, "wn \"$wq\" -synsr -synsa -hypen -hypev |") or die "ERR: no open wn";
while(defined($x=<W>))	{
	chomp($x);
	if($x =~ m'^[a-zA-Z/]+ (.Ordered by Frequency. )?of (noun|verb|adj|adv) \w+$')	{
		my $tmppos = $2;
		start($ew, $tmppos);
		$pos = $tmppos;
		$sense = '';
		$nsenses = '';
		}
	elsif($x =~ m'^(\d+) sense(s?) of')	{
		$nsenses = $1;
		$sense='';
		}
	elsif($x =~ m'^Sense (\d+)')	{
		my $tmpsense = $1;
		start($ew, $pos);
		$sense = $tmpsense;
		$cluster = '';
		}
	elsif($sense ne '' && !$cluster)	{
		$cluster = $x;
		add(0, prep($cluster));
		}
	elsif($x =~ m'^( +)=>\s*')	{
		my $w = $';
		my $il = length($1);
		add($il, prep($w));
		}
	elsif($x =~ m'^\s*$')	{
		}
	else	{
		# print STDERR "U:" . $x . "\n";
		}
	}
close(W);	# We ignore errors here.
end();
return @o;
}


sub prep($)
{
 my $s = shift;
 if($nospace)	{
	$s =~ s' '~'g;
	}
 $s =~ s'[/:,]~*'^'g;
 return $s;
}


my $expanded_w;
my @qlist = ();
my $stored_pos;


sub start($$)
{
 my ($ew, $pos) = @_;
 if($#qlist >= 0)	{
	printout($pos, $ew, @qlist);
	}
 $expanded_w = $ew;
 $stored_pos = $pos;
 @qlist = ();
}


sub end()
{
 if($#qlist >= 0)	{
	printout($stored_pos, $expanded_w, @qlist);
	}
 $expanded_w = undef();
 $stored_pos = undef();
 @qlist = ();
}


sub add($$)
{
 my ($indent, $q) = @_;
 if($indent <= $#qlist)	{
	printout($stored_pos, $expanded_w, @qlist);
	splice(@qlist, $indent);
	}
 $qlist[$indent] = $q;
}


sub printout($$$)
{
 my ($spos, $ew, @qlist) = @_;

 push @o,  "$pos:" . join(':', @qlist, $ew);
}


sub print_local($)
{
 my $w = shift;
 my $t;
 my @s = split(' ', wnpp_local::lookup($w));
 foreach $t (@s)	{
	start('noun');
	add($t);
	end();
	}
}


sub print_rules($)
{
 my $w = shift;
 my $ew = escape($w);
 my $t;
 my @s = split(' ', wnpp_rules::lookup($w));
 foreach $t (@s)	{
	start('rule');
	add($t);
	end();
	}
 return scalar(@s);
}


sub escape($)
{
 my $s = shift;
 $s =~ s'([^\w\d])'"%".ord($1)'eg;
 return $s;
}


1;










speechresearch/gmisclib/synch_demod.py.OOS


import Num
import math

# import sys
# sys.path.append('/home/gpk/djt_code/dpss')
import djt_spectrum


def _p(v, width, ctr, w, K):
	s = int(round(ctr - width/2.0))
	if s < 0:
		return 0
	e = s + width
	if e >= len(v):
		return 0
	p, lmbda = djt_spectrum.low_pass_power(v[s:e], w, K)
	assert lmbda[0]>0.7 and lmbda[-1]>0.7
	# print "lambda=", lmbda
	return p



def pwr_guts(v, dt, binw, w, K):
	"""Local power in a signal.
	dt and binw are measured in terms of the sampling interval of v.
	w is the bandwidth of the filter.
	K is the order of the prolate speroidal fcn.
	"""
	assert binw >= 1
	v = Num.asarray(v)
	nb = int(round(len(v)/dt))
	o = Num.zeros((nb,), Num.Float)
	bw = int(round(binw))
	for i in range(nb):
		o[i] = _p(v, bw, dt*i, w, K)
	return o


def pwr(v, dt, bandwidth, K):
	w = bandwidth
	binw = 0.5*float(K)/float(w)
	return pwr_guts(v, dt, binw, w, K)

def expand(r, a):
	n = len(a)
	nn = int(round(r * n))
	o = Num.zeros((nn,), Num.Float)
	last = 0
	for i in range(n):
		end = int(round((i+1)*r))
		o[last : end] = a[i]
		last = end
	return o


def pwrs(dt, harmonics, f0, signal, sig_dt, bandwidth):
	"""This is a classical synchronous demodulator, with
	DPSS windowing to get maximally steep skirts and
	out-of-band rejection.

	dt=output power measurement interval.
	harmonics = [ which harmonics to measure (multiples of f0) ]
	f0 = frequency as a function of time (measured at intervals of dt)
	signal = input signal to be demodulated
	sig_dt = sampling interval of signal.
	"""

	K = 3
	assert len(f0.shape) == 1
	assert bandwidth > 0
	f = expand(dt/sig_dt, f0)
	phase = Num.add.accumulate((2*math.pi*sig_dt)*f)
	f = None	# Reclaim memory
	o = []
	signal = signal[:len(phase)]
	for h in harmonics:
		mod = Num.exp((1j * h) * phase) * signal
		o.append(pwr(mod, dt/sig_dt, bandwidth*sig_dt, K))
	return o


def one_ampl(harmonics, phase, signal, binw, nbin=None):
	"""Everything measured in samples.  Phase and signal have same sampling rate."""
	import sharp_energy
	if nbin is None:
		nbin = 4
	if harmonics == "?data length":
		return sharp_energy.one_median(binw, "?data length", None, nbin)
	assert phase.shape[0] == signal.shape[0]
	center = 0.5 * signal.shape[0]
	o = []
	for h in harmonics:
		mod = Num.exp((1j * h) * phase) * signal
		m = sharp_energy.one_median(binw, center, mod, nbin)
		o.append(m)
	return o


def stepped_ampl(dt, harmonics, f0, signal, sig_dt, subwindow=0.010, nsubw = 4):
	"""signal -> amplitudes in specified harmonics
	dt=time interval of f0 samples = time interval of ampl measurements.
	"""
	assert len(f0.shape) == 1
	import sharp_energy
	f = expand(dt/sig_dt, f0)
	phase = Num.add.accumulate((2*math.pi*sig_dt)*f)
	f = None # Reclaim memory.
	o = []
	signal = signal[:len(phase)]
	for h in harmonics:
		mod = Num.exp((1j * h) * phase) * signal
		m = sharp_energy.stepped_median(dt/sig_dt, subwindow/sig_dt,
						mod, nsubw)
		o.append(m)
	return o



def test0():
	for period in range(6,50):
		t = Num.arrayrange(1000)
		f = 1.0/period
		s = Num.cos(t*f*2*math.pi)
		x = stepped_ampl(100, [1, 2], Num.array([f]*5), s, 1, 100, 4)
		print period, abs(x[0][2]), x[0][2], abs(x[1][2])



def test1():
	o = []
	for period in range(2, 200):
		t = Num.arrayrange(1000)
		s = Num.cos(t*2*math.pi/period)
		o.append(pwr(s, 100.0, 0.01, 4)[3])
	for period in range(3, 200):
		print period, o[period-1]



if __name__ == '__main__':
	test0()
	# test1()










speechresearch/gmisclib/multivariance_mm.py


"""This a helper module for multivariance.py"""

import Num
import multivariance_classes as M
import random
import g_implements

class datum_c:
	def __init__(self, vector, classid):
		self.classid = classid
		self.value = vector


def _multi_mu__init__(self, dataset=None, ndim=None, idmap=None, details=None):
		"""You either give it a complete dataset to look at,
		including class IDs, *or* the dimensionality of the data
		(ndim) and a map between classids and integers.
		This map can be obtained from nice_hash.
		"""
		import dictops

		if dataset is not None:
			assert details is None
			assert ndim is None and idmap is None
			import nice_hash
			assert (ndim is None) and (idmap is None)
			h = nice_hash.nice_hash(lambda x:x)
			for t in dataset:
				assert g_implements.impl(t, datum_c), \
					"Bad input type: %s" % g_implements.why(t, datum_c)
				h.add(t.classid)
			ndim = len(dataset[0].value)
			idmap = h.map()
		elif details is not None:
			assert ndim is None and idmap is None
			ndim = details.ndim()
			idmap = details.id_to_int
		assert (ndim is not None) and (idmap is not None)
		self.Nmu = len(idmap)
		self.id_to_int = idmap.copy()
		self.int_to_id = dictops.rev1to1(idmap)
		# print 'MM__init__id_to_int=', self.id_to_int
		# print 'MM__init__int_to_id=', self.int_to_id
		for i in range(len(self.int_to_id)):
			assert i in self.int_to_id, "Not a good mapping to indices."


class multi_mu(M.modeldesc):
	__doc__ = """This describes a quadratic model of a known size,
			with multiple means
			(one for each different class of data)."""

	def __init__(self, dataset=None, ndim=None, idmap=None, details=None):
		M.modeldesc.__init__(self, ndim)
		_multi_mu__init__(self, dataset, ndim, idmap, details)
	__init__.__doc__ = _multi_mu__init__.__doc__


	def modeldim(self):
		m = self.ndim()
		return self.Nmu*m + (m*(m+1))/2


	def unpack(self, prms):
		m = self.ndim()
		assert len(prms) == self.modeldim()
		mu = {}
		for i in range(self.Nmu):
			mu[self.int_to_id[i]] = prms[i*m:(i+1)*m]
		# print 'MMunpackMu=', mu
		invsigma = Num.zeros((m, m), Num.Float)
		j = self.Nmu*m
		for i in range(m):
			tmp = prms[j:j+(m-i)]
			invsigma[i,i:] = tmp
			invsigma[i:,i] = tmp
			j += m-i
		return self.new(mu, invsigma)


	def new(self, mu, invsigma, bias=0.0):
		"""Mu is a mapping of classids to vectors.  invsigma is a square matrix."""
		# print 'new(', mu, invsigma, ')'
		assert type(mu) == type({})
		# print 'NewMu=', mu
		return multi_mu_with_numbers(mu, invsigma, self, bias)


	def start(self, data):
		raise RuntimeError, 'Broken'
		import nice_hash
		h = nice_hash.nice_hash(lambda x: x.classid)
		for datum in data:
			assert g_implements.impl(datum, datum_c)
			h.add(datum)
		if len(data) > 1:
			ivar = M.diag_inv_variance([datum.value for datum in data])
		else:
			ivar = Num.identity(self.ndim())
		divar = Num.diagonal(ivar)
		rnd = {}
		var = {}
		for (k, v) in h.rmap().items():
			# print 'start: k=', k, 'v=', v, 'divar=', divar
			rnd[self.int_to_id[k]] = random.choice(v).value
			var[self.int_to_id[k]] = 1.0/divar
		# print 'ivarsize=', ivar.shape, Num.outerproduct(divar, divar).shape
		return (self.new(rnd, ivar),
			self.new(var, Num.outerproduct(divar,divar))
			)


class multi_mu_with_numbers(M.model_with_numbers):
	def __init__(self, mu, invsigma, details, bias=0.0, offset=None):
		"""self.mu, self.invsigma, and self._offset should be considered
		read-only for all users of this class."""
		assert isinstance(details, multi_mu)
		M.model_with_numbers.__init__(self, details, bias)
		self.mu = Num.array(mu, copy=True)
		# print 'MMmu=', mu
		# print 'invsigma.shape=', invsigma.shape
		self.invsigma = Num.array(invsigma)
		self._offset = offset

	def __str__(self):
		return '<multi_mu: mu=%s; invsigma=%s >' % (str(self.mu), str(self.invsigma))

	__repr__ = __str__

	addoff = M._q_addoff	# Will not be called if _offset is not None

	def pack(self):
		n = self.ndim()
		# print 'invsigma.shape=', self.invsigma.shape, 'n=', n
		assert self.invsigma.shape == (n,n)
		assert len(self.mu) == self.desc.Nmu
		tmp = []
		# print 'self.mu=', self.mu
		for i in range(self.desc.Nmu):
			tmp.append( self.mu[self.desc.int_to_id[i]] )
		for i in range(n):
			tmp.append(self.invsigma[i,i:])
		# print 'Pack tmp=', tmp
		return Num.concatenate(tmp)


	def logp(self, datum):
		delta = datum.value - self.mu[datum.classid]
		parab = Num.dot(delta, Num.matrixmultiply(self.invsigma,
							delta))
		if not parab >= 0.0:
			raise M.QuadraticNotNormalizable, "Not positive-definite"
		return -parab/2.0 +  self.offset() + self.bias



class multi_mu_diag(M.modeldesc):
	__doc__ = """This describes a quadratic model of a known size,
			with multiple means (one for each different class of data).
			The covariance matrix is shared and diagonal."""

	def __init__(self, dataset=None, ndim=None, idmap=None, details=None):
		M.modeldesc.__init__(self, ndim)
		_multi_mu__init__(self, dataset, ndim, idmap, details)
	__init__.__doc__ = _multi_mu__init__.__doc__


	def modeldim(self):
		m = self.ndim()
		return self.Nmu*m + m


	def unpack(self, prms):
		m = self.ndim()
		assert len(prms) == self.modeldim()
		mu = {}
		for i in range(self.Nmu):
			mu[self.int_to_id[i]] = prms[i*m:(i+1)*m]
		# print 'MMunpackMu=', mu
		j = self.Nmu*m
		invsigma = prms[j:]
		return self.new(mu, invsigma)


	def new(self, mu, invsigma, bias=0.0):
		"""Mu is a mapping of classids to vectors.  Invsigma is a vector."""
		assert type(mu) == type({})
		return multi_mu_diag_with_numbers(mu, invsigma, self, bias)


	def start(self, data):
		raise RuntimeError, 'Broken'
		import nice_hash
		h = nice_hash.nice_hash(lambda x: x.classid)
		for datum in data:
			assert g_implements.impl(datum, datum_c)
			h.add(datum)
		if len(data) > 1:
			divar = M.vec_inv_variance([datum.value for datum in data])
		else:
			divar = Num.ones((self.ndim(),), Num.Float)
		rnd = {}
		var = {}
		for (k, v) in h.rmap().items():
			# print 'start: k=', k, 'v=', v, 'divar=', divar
			rnd[self.int_to_id[k]] = random.choice(v).value
			var[self.int_to_id[k]] = 1.0/divar
		return (self.new(rnd, divar),
			self.new(var, divar*divar)
			)


class multi_mu_diag_with_numbers(M.model_with_numbers):
	def __init__(self, mu, invsigma, details, bias=0.0, offset=None):
		"""self.mu, self.invsigma, and self._offset should be considered
		read-only for all users of this class."""
		assert isinstance(details, multi_mu_diag)
		M.model_with_numbers.__init__(self, details, bias)
		self.mu = Num.array(mu)
		# print 'MMmu=', mu
		# print 'invsigma.shape=', invsigma.shape
		self.invsigma = Num.array(invsigma)
		self._offset = offset

	def __str__(self):
		return '<multi_mu_diag: mu=%s; invsigma=%s >' % (str(self.mu), str(self.invsigma))

	__repr__ = __str__

	addoff = M._d_addoff	# Will not be called if _offset is not None

	def pack(self):
		n = self.ndim()
		# print 'invsigma.shape=', self.invsigma.shape, 'n=', n
		assert self.invsigma.shape == (n,)
		assert len(self.mu) == self.desc.Nmu
		tmp = []
		# print 'self.mu=', self.mu
		for i in range(self.desc.Nmu):
			tmp.append( self.mu[self.desc.int_to_id[i]] )
		tmp.append( self.invsigma )
		# print 'Pack tmp=', tmp
		return Num.concatenate(tmp)


	def logp(self, datum):
		delta = datum.value - self.mu[datum.classid]
		parab = Num.sum(self.invsigma * delta**2)
		if not parab >= 0.0:
			raise M.QuadraticNotNormalizable, "Not positive-definite"
		return -parab/2.0 + self.offset() + self.bias














speechresearch/gmisclib/gpk_lapack.py



import Numeric

class NoSolutionError(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)

def solve(a, b0):
	""" solves a*x = b."""
	b = Numeric.asarray(b0, Numeric.Float)
	if len(b.shape) == 1:
		b = Numeric.array((b,), Numeric.Float)
	# print "b.shape=", b.shape
	assert a.n == b.shape[1]
	import lapack_dpb
	# print "type(a.d)==", type(a.d)
	# print "a.d=", a.d
	# print "ravel(a.d)=", Numeric.ravel(a.d)
	# print "a.ldab=", a.ldab
	result = lapack_dpb.dpbsv('L', a.n, a.kd, b.shape[0], a.d,
					a.ldab, b, max(1, a.n), 0)
	# print "result=", result
	if result['info'] != 0:
		raise NoSolutionError, 'Linear system has no solution. Lapack_dpb.dpbsv info code=%d' % result['info']
	# print "b=", b
	return b


def test1():
	x = sbd(100, 10)
	x[0,0] = 1
	assert x[0,0] == 1
	x[99,99] = 2
	assert x[99,99] == 2
	x[10,0] = 10
	assert x[10,0] == 10
	assert x[0,10] == 10
	try:
		x[12,1] = 2
	except IndexError:
		pass
	else:
		assert None


def err(a, b):
	return Numeric.sum(Numeric.square(a-b))

def test2():
	x = sbd(6,2)
	b = Numeric.zeros((6,), Numeric.Float) + 10
	for i in range(6):
		x[i,i] = 2
	x[2,1] = 0.5
	# print "x=", x
	y = solve(x, b)
	y_t = Numeric.array(([5, 4, 4, 5, 5, 5],))
	# print "y=", y, "y_t=", y_t
	# print "x=", x
	assert err(y_t, y) < 1e-9


def testa():
	x = sbd(6, 2)
	x[4,3] = 1
	x[4,4] = 2
	x[5,3] = 3
	x[5,5] = -1

	y = x[:]
	# print "y=", y
	assert y[4,3]==1
	assert y[4,4]==2
	assert y[5,3]==3
	assert y[4,5]==0
	assert y[3,4]==1
	assert y[3,3]==0
	assert y[4,5]==0
	assert y[5,5] == -1
	y = x[5:6]
	# print "y=", y
	assert y[0,5] == -1
	assert y[0,3] == 3
	assert y[0,4] == 0

def testbdi():
	x = sbd(6,2)
	y = Numeric.array([[1, 2], [2, 3]])
	x.bd_increment(1, y)
	assert x[1,1]==1
	assert x[2,2]==3
	assert x[2,1]==2
	assert x[1,2]==2
	assert x[0,0]==0
	assert x[3,3]==0
	assert x[3,2]==0
	z = Numeric.array([[-1, 0, 1], [0, 0, 0], [0, 0, 0]])
	x.bd_increment(0, z)
	assert x[0,0]==-1
	assert x[0, 2]==1
	assert x[1,1]==1
	assert x[1, 2]==2

if __name__ == '__main__':
	test1()
	test2()
	testa()
	testbdi()










speechresearch/gmisclib/pylab_oneaxis.py


#!/usr/bin/env python
"""
You can control the axis tick and grid properties
"""
import pylab
import sys
import Num

def plot_oneaxis(dlist):
	"""dlist is a list  of (label, (ctr, uerr, derr))."""
	pylab.figure()
	ax = pylab.subplot(111)
	ax.set_yticks( [ pos[0] for (lab,pos) in dlist ] )
	ax.set_yticklabels( [ lab for (lab,pos) in dlist ] )
	ax.set_xticks( [] )
	ax.set_xticklabels( [] )
	regions = []
	y = []
	err = []
	x = []
	for (lab, (ctr, uerr, derr)) in dlist:
		y.append(ctr)
		err.append((derr,uerr))
		xj = 0.5
		for (l,h,xi) in regions:
			if l <= ctr <= h:
				xj += 1
		regions.append((ctr-1.3*derr, ctr+1.3*uerr, xj))
		x.append(xj)
	pylab.errorbar(x=Num.array(x), y=Num.array(y),
				yerr=Num.array(err)
				)





if __name__ == '__main__':
	(d,c,x) = process(sys.stdin)

	plot_oneaxis(dlist)
	pylab.show()










speechresearch/gmisclib/avio.py


"""Module to parse and create lines in "a=v;" format.
Normally, the entry points are parse() and concoct().
"""

import die
import g_encode
import gpk_writer

__version__ = "$Revision: 1.21 $"

_default_encoder = g_encode.encoder()

class BadFormatError(Exception):
	def __init__(self, *x):
		Exception.__init__(self, *x)


fwd = _default_encoder.fwd
back = _default_encoder.back


def parse(s, sep=';'):
	"""Parses a line in a=v; a=v form into a dictionary.
	The line may be terminated by a '#' followed by an arbitrary
	comments.    Both attributes and values are assumed to be
	encoded with the default L{g_encode} encoder.  (However, the
	comment is not assumed to be encoded.)

	@param s: the string to be parsed.
	@param sep: (optional) lets you choose the character
		that separates attribute-value pairs.
	@return: dictionary containing a=v pairs.   One special
		entry for comments: "_COMMENT".
	@raise BadFormatError: when C{s} is not formatted properly.
	"""
	rv = {};
	if '#' in s:
		ss, c = s.split('#', 1)
		cs = c.strip()
		if cs:
			rv['_COMMENT'] = cs
		if not ss:
			return rv
	else:
		ss = s
	avlist = ss.split(sep)
	na = 0
	for av in avlist:
		try:
			a, v = av.split('=', 1)
			rv[a.strip()] = back(v.strip())
			na += 1
		except ValueError:	# need more than 1 value to unpack
			# It's OK if it is entirely whitespace...
			if av.strip():
				raise BadFormatError, 'no equals sign in "%s"' % str(av)
		except g_encode.BadFormatError, x:
			raise BadFormatError, "Bad character encoding: %s" % x
	if na != len(rv):
		raise BadFormatError, "Duplicate attribute (%d unique of %d): %s" % (len(rv), na, ','.join([av.split('=',1)[0] for av in avlist]))
	return rv


def concoct(s):
	"""Converts a dictionary to a line in the form a=v;a=v;#comment.
	It returns a string.   The entries in the dictionary will be
	converted to a string representation by fwd()."""
	c = None
	l = []
	kvl = s.items()
	kvl.sort()
	for (k,v) in kvl:
		if k == '_COMMENT':
			c = str(v)
		else :
			l.append('%s=%s;' % (k, fwd(v)));
	if c is not None:
		l.extend( [ '#', c ] )
	return ' '.join(l)


def read(fd, sep=';', line=None):
	"""Read a file in a=v; format.
	If line is set, put the line number into a slot with the specified name.
	@return: (data, comments) where data=[{a:v, ...}, ...] and comments=[str, ...]
	@rtype: tuple(list(dict), list(str))
	@raise BadFormatError: when C{s} is not formatted properly.
	"""
	comments = []
	data = []
	line_num = 0
	for l in fd:
		line_num += 1
		if l.startswith('#'):
			c = l[1:].strip()
			if c != '':
				comments.append(c)
			continue
		if not l.endswith('\n'):
			die.warn('avio.read(): ignoring line without newline.')
			break
		l = l.strip()
		if l == '':
			continue
		tmp = parse(l, sep)
		if line is not None:
			tmp[line] = line_num
		data.append( tmp )
	return (data, comments)


def test1():
	d = {}
	d['test'] = 'george'
	d['fred'] = 'rrr;;#='
	d['mt'] = ''

	o = parse(concoct(d) + " # comment")

	assert o['test'] == 'george'
	# print "o['fred']=", o['fred']
	assert o['fred'] == 'rrr;;#='
	assert o['mt'] == ''


class writer(gpk_writer.writer):
	__doc__ = """Write a file in a=v; format.
			"""

	def comment(self, comment):
		"""Add a comment to the data file."""
		self.fd.write("# %s\n" % comment)

	def header(self, k, v):
		"""NOTE: this is not a fully general function.
		Keys may not have spaces or equals signs in them.
		Note also that reading of headers from a=v; files
		is not supported.
		"""
		self.fd.write("# %s = %s\n" % (k, fwd(v)))
	
	def __init__(self, fd):
		gpk_writer.writer.__init__(self, fd)

	def datum(self, data_item):
		self.fd.writelines( [ concoct(data_item), '\n'] )



def read_hdc(fd, sep=';', line=None):
	"""This emulates fiatio.read().
	@return: (header, data, comments) where data=[{a:v, ...}, ...] and comments=[str, ...]
	@rtype: tuple(dict, list(dict), list(str))
	"""
	d, c = read(fd, sep=sep, line=line)
	if d:
		h = d[0].copy()
	else:
		h = {}
	for datum in d:
		for (k, v) in h.items():
			if k in datum and datum[k]!=v:
				del h[k]
	hk = h.keys()
	for datum in d:
		for k in hk:
			del d[k]
	return (h, d, c)



def test2():
	import StringIO
	fd = StringIO.StringIO()
	w = writer(fd)
	w.comment('foo')
	w.datum( {'a':'z', 'q':'u'} )
	w.close()
	fd.seek(0)
	d, c = read(fd)
	assert c == ['foo']
	assert len(d) == 1
	assert d[0]['a'] == 'z'
	assert d[0]['q'] == 'u'


if __name__ == '__main__' :
	assert back(fwd('hello \n!@;==')) == 'hello \n!@;=='
	test1()
	test2()
	print "OK: passed tests"
	# print concoct({'x': "a=b;"})










speechresearch/gmisclib/md_scaling.py.OOS


"""Find a set of points so that the distances between them match
a desired set of distances."""

import opt
import Numeric
import math
import RandomArray


EPS = 1e-3
G = 1

def _fcn(p, args, diffparam, diffctr, processor):
	assert p.shape[0] == G + args['np']*args['ndim']
	alpha = p[0]
	np = args['np']
	r = Numeric.zeros((np, np), Numeric.Float)
	c = Numeric.reshape(p[G:], (np, args['ndim']))
	dij = args['dij']
	dba = math.pow(args['dbar'], 1.0-alpha)
	print "_fcn, alpha=", alpha, "diffparam=", diffparam, "dba=", dba

	# Which residuals do I have to recalculate, if I'm changing parameter diffparam? :
	if diffparam is None or diffparam<G:
		rng = range(np)
	else:
		# rng = [ (diffparam-G)%np ] 	# --or--
		rng = [ (diffparam-G)/args['ndim'] ]
		r[:,:] = diffctr[:,:]
		print "# changing p", diffparam-G, "to", p[diffparam]

	# print "r.shape=", r.shape, "c.shape=", c.shape, "rng=", rng
	for i in range(np):
		for j in rng:
			r[i, j] = dba*(math.pow(_dist(c[i], c[j]), alpha)) - dij[i,j]
	if len(rng) < np:
		for i in rng:
			for j in range(np):
				r[i, j] = dba*(math.pow(_dist(c[i], c[j]), alpha)) - dij[i,j]

	ctrzero = Numeric.sum(c, axis=0)/(args['dbar']*math.sqrt(np))
	assert c.shape == (args['ndim'],)
	# Rotations, too! For first point, all but one coordinate is zero.  For second, all but two...
	rots = []
	for i in range(1, min(np, args['ndim'])):
		for j in range(args['ndim'] - i):
			rots.append(c[i-1, j])

	return (r, ctrzero)



def find_rep(dij, ndim):
	np = dij.shape[0]
	assert dij.shape == (np, np)

	dbar = math.sqrt(Numeric.sum(dij**2)/(np*np))
	print "# dbar=", dbar, "np=", np, "ndim=", ndim

	T = dbar*dbar/30

	nprm = np*ndim + G
	p = Numeric.zeros((nprm,), Numeric.Float)
	p[0] = 1.0
	p[G:] = RandomArray.random(np*ndim)

	o = opt.opt(p, T/20, _fcn, args=locals().copy())
	o.set_nthreads(1)
	o.working_precision = Numeric.Float32
	o.verbose = 1
	o.run(Ta=T)
	return (o.p.p[0], Numeric.reshape(o.p.p[G:], (np, ndim)))


def _dist(a, b):
	delta = a-b
	return Numeric.sum(delta**2)


def distances(xi):
	nx = xi.shape[0]
	nd = xi.shape[1]
	print "# nx=", nx, "nd=", nd
	assert xi.shape == (nx, nd)
	dij = Numeric.zeros((nx, nx), Numeric.Float)
	for i in range(nx):
		for j in range(nx):
			dij[i,j] = _dist(xi[i], xi[j])
	return dij


def test():
	y = Numeric.array([[-1,0], [1,0], [0,1], [0,-1]], Numeric.Float)
	print "y=", y
	dist = distances(y)
	print "dist=", dist
	alpha, x = find_rep(dist, 2)
	print "alpha=", alpha
	print "x=", x

if __name__ == '__main__':
	import gpkimgclass
	import sys
	import die
	arglist = sys.argv[1:]
	transpose = 0
	nd = 2
	while len(arglist)>0 and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-d':
			nd = int(arglist.pop(0))
		elif arg == '-t':
			transpose = 1
		elif arg == '--':
			break
		else:
			die.die("Unrecognized argument: %s" % arg)
	print "# nd=", nd
	print "# transpose=", transpose
	f = arglist[0]
	data = gpkimgclass.read(f)
	if transpose:
		data.d = Numeric.transpose(data.d)
	dist = distances(data.d)
	alpha, x = find_rep(dist, nd)
	print "# alpha=", alpha
	assert x.shape[1] == 2
	for i in range(x.shape[0]):
		for j in range(nd):
			sys.stdout.write(" %g" % x[i,j])
		sys.stdout.write("\n")
		sys.stdout.flush()











speechresearch/gmisclib/Num.py


"""This is a compatibility module, allowing python to work
with either scipy, Numeric, or numarray.
It tries to import them, in that order, only reporting
an error if none are available.

Note that this does not pretend to solve all compatibility
problems; it just tries importing all three, so you can only
count on the lowest common denominator.
"""

class _delayed_import(object):
	def __init__(self, name, aliases = []):
		self.name = name
		self.mod = None
		self.aliases = aliases

	def __getattribute__(self, aname):
		mod = object.__getattribute__(self, 'mod')
		if mod is None:
			mname = object.__getattribute__(self, 'name')
			mod = __import__(mname)
			a = mname.split('.')
			for dot in a[1:]:
				mod = getattr(mod, dot)
			self.mod = mod
			for (nn, on) in object.__getattribute__(self, 'aliases'):
				setattr(mod, nn, getattr(mod, on))
		return getattr(mod, aname)


array = None
try:
	from numpy import *
	LA = _delayed_import('numpy.linalg',
				[
				('linear_least_squares', 'lstsq'),
				('singular_value_decomposition', 'svd')
				]
				)
	RA = _delayed_import('numpy.random')
	FFT = _delayed_import('numpy.fft',
				[
				('inverse_fft', 'ifft'), ('real_fft', 'rfft'),
				('inverse_real_fft', 'irfft')
				]
				)
	Float = double
	float = float
	Int = int0
	Int32 = int32
	Int16 = int16
	Int8 = int8
	Complex = complex_
	arrayrange = arange
	matrixmultiply = dot
	outerproduct = outer
	NewAxis = newaxis
except ImportError:
	pass

if array is None:
	try:
		from Numeric import *	# This normally imports array
		RA = _delayed_import('RandomArray')
		LA = _delayed_import('LinearAlgebra')
		FFT = _delayed_import('FFT')
	except ImportError:
		pass



if array is None:
	try:
		from numarray import *
	except ImportError:
		raise ImportError, "No module named either numpy, Numeric or numarray"

assert FFT
assert LA
assert RA










speechresearch/gmisclib/parse_tree_number.py


import sets
import math
import operator as OP

"""This module lets you write mathematical expressions and
build a parse tree.   You can include variables and floats in
the expressions, along with elements of arrays.

You can then walk the parse tree and find out which variables
are used, or which elements of a specified array.
"""

class Array(object):
	def __init__(self, name):
		"""This creates an array.   Arrays are basic
		elements of expressions."""
		self.name = name
	
	def __getitem__(self, key):
		return elementof(self, key)

	def __str__(self, env={}):
		if self.name in env:
			return env[self.name].__str__(env)
		return self.name

	__repr__ = __str__

	def indices(self, env={}):
		raise RuntimeError, 'It is an array'

	def eval(self, env={}):
		raise RuntimeError, 'It is an array'


	def variables(self, env={}):
		if self.name in env:
			return env[self.name].variables(env)
		return sets.Set( ( self.name,) )
	
	def debug(self):
		return '<Array %s>' % self.name

	def _complexity(self):
		return 2


class output_mixin(object):
	def __init__(self):
		pass

	def eval(self, env={}):
		"""This returns an Expression.
		"""
		raise RuntimeError, 'Virtual!'

	def variables(self, env={}):
		"""Any definitions in env are used to resolve otherwise
		undefined names.    This returns a Set containing
		all undefined variable names.
		"""
		raise RuntimeError, 'Virtual!'

	def indices(self, variable, env={}):
		raise RuntimeError, 'Virtual!'

	def debug(self):
		return '<Output_mixin: virtual!>'

	def __str__(self, env={}):
		"""Env is optional. Anything defined in env is used
		to resolve references, but the outcome may still contain
		undefined variables, which are printed as names.
		"""
		raise RuntimeError, 'Virtual!'

	def _complexity(self):
		raise RuntimeError, "Virtual!"


def _is_opNg1(x, op):
	assert op in _operator.Priority
	return isinstance(x, operatorNg1) and x.op==op

def _is_op1(x, op):
	assert op in _operator.Priority
	return isinstance(x, operator1) and x.op==op

def _IMO_float(a, b, indent):
	if a is b:
		return Float(1.0)
	try:
		fb = float(b)
	except TypeError:
		pass
	else:
		# b is a Float
		if fb == 0.0:
			return None
		# b is a nonzero float
		try:
			fa = float(a)
		except TypeError:
			# a is an expression
			# This is the degenerate case expression/float, which is useless
			# and leads to infinite loops.
			return None
		else:
			# Both a and b are floats.
			return Float(fa/fb)
	return None


def _IMO_Name(a, b, indent):
	if isinstance(a, Name) and isinstance(b, Name) and a.name==b.name:
		return Float(1.0)
	return None

def _IMO_elementof(a, b, indent):
	if isinstance(a, elementof) and isinstance(b, elementof):
		# Need to think about the following test a bit...
		# print indent+'is_mul_of element element', a.array, a.index, b.array, b.index
		if str(a.array)==str(b.array) and str(a.index)==str(b.index):
			return Float(1.0)
	return None


def _IMO_products(a, b, indent):
	if _is_opNg1(a, '*'):
		atmp = list(a.operands)
	else:
		atmp = [ a ]
	if _is_opNg1(b, '*'):
		btmp = list(b.operands)
	else:
		btmp = [ b ]
	# print 'atmp=', atmp
	# print 'btmp=', btmp
	if len(atmp) + len(btmp) > 2:
		rtmp = []
		while atmp:
			ai = atmp.pop()
			t = None
			for j in range(len(btmp)):
				# print indent+'Checking is_mul_of', ai, btmp[j]
				t = is_mul_of(ai, btmp[j], indent+'#')
				if t is not None:
					tmp = coerce_into(t)
					if tmp._complexity() < ai._complexity()+btmp[j]._complexity():
						break
			if t is not None:
				# print 'Cancellation', j, ai, btmp[j], '->', t
				atmp.append(t)
				btmp.pop(j)
			else:
				rtmp.append( ai )
		if len(btmp) == 0:
			rv = rtmp[0]
			for rt in rtmp[1:]:
				rv *= rt
			return rv
		# print indent+'IMO: leftovers:', rtmp, atmp, btmp
	return None


def _IMO_neg(a, b, indent):
	if _is_op1(a, 'U-') and _is_op1(b, 'U-'):
		return is_mul_of(a.operand, b.operand, indent+'#')
	if _is_op1(a, 'U-'):
		t = is_mul_of(a.operand, b, indent+'#')
		if t is not None:
			return -t
	if _is_op1(b, 'U-'):
		t = is_mul_of(a, b.operand, indent+'#')
		if t is not None:
			return -t
	return None


def _IMO_exp(a, b, indent):
	if _is_op1(a, 'exp') and _is_op1(b, 'exp'):
		return operator1('exp', a.operand-b.operand)
	return None


def _IMO_pow(a, b, indent):
	if _is_opNg1(a, '**') and len(a.operands)==2:
		if a.operands[1] >= 1.0:
			t = is_mul_of(a.operands[0], b, indent+'#')
			# (tx)^n / x = t^n x^(n-1)
			if t is not None:
				return operatorN('*', operatorN('**', [ t, a.operands[1] ] ),
							operatorN('**', [ b, operatorN('-', a.operands[1], 1) ] )
						)
	if _is_opNg1(a, '**') and len(a.operands)==2 and _is_opNg1(b, '**') and len(b.operands)==2:
		if a.operands[1] >= b.operands[1]:
			t = is_mul_of(a.operands[0], b.operands[0], indent+'#')
			# (tx)^n / x^m = t^n x^(n-m)
			if t is not None:
				return operatorN('*', operatorN('**', t, a.operands[1]),
							operatorN('**', b,
									operatorN('-', [ a.operands[1],
											b.operands[1] ]
										)
								)
						)
	return None


def is_mul_of(a, b, indent=''):
	"""Returns the ratio a/b if a contains b as a factor,
	returns None otherwise.
	The routine does not promise to find all possible factors.
	"""
	# print indent+'PTN.is_mul_of', a, b
	for test in [
			# _IMO_float,
			_IMO_Name, _IMO_elementof,
			_IMO_neg,
			_IMO_products,
			_IMO_exp, _IMO_pow
			]:
		tmp = test(a, b, indent)
		if tmp is not None:
			# print "IMO: a=", a, 'b=', b
			# print 'type(tmp)=', type(tmp), 'test=', tmp
			if tmp._complexity() < a._complexity()+b._complexity():
				return tmp
	return None





class abstract_number(object):
	def __init__(self):
		pass

	def __add__(self, other):
		# print '__add__', str(self), str(other)
		try:
			fs = float(self)
		except TypeError:
			fs = None
		try:
			fo = float(other)
		except TypeError:
			fo = None
		if fo is not None and fs is not None:
			return Float(fo + fs)
		if fs == 0.0:
			return other
		if fo == 0.0:
			return self

		other = coerce_into(other)

		if _is_opNg1(self, '+'):
			a = list(self.operands)
		else:
			a = [ self ]
		if _is_opNg1(other, '+'):
			b = list( other.operands )
		else:
			b = [ other ]

		# print '__add__ a=', a
		# print '__add__ b=', b
		ao = []
		while a:
			ai = a.pop()
			# print 'A.pop =', ai
			for j in range(len(b)):
				# print '__add__IMO ab', j, ai, b[j]
				t1 = is_mul_of(ai, b[j])
				if t1 is not None:
					tmp = coerce_into(t1+1.0)*b[j]
					# print 'tmp=', tmp
					if tmp._complexity() < ai._complexity()+b[j]._complexity()+1:
						a.append(tmp)
						# print 'a.append',  tmp
						b.pop(j)
						ai = None
						break
					else:
						# print "\ttoo complex:", tmp, tmp._complexity(), ai._complexity(), b[j]._complexity()
						pass
				# print '__add__IMO ba', j, b[j], ai
				t2 = is_mul_of(b[j], ai)
				if t2 is not None:
					tmp = coerce_into(t2+1.0)*ai
					# print 'tmp=', tmp
					if tmp._complexity() < ai._complexity()+b[j]._complexity()+1:
						a.append(tmp)
						ai = None
						# print 'a.append', tmp
						b.pop(j)
						break
					else:
						# print "\t too complex:", tmp, tmp._complexity(), ai._complexity(), b[j]._complexity()
						pass
			if ai:
				ao.append(ai)
		# print '__add__ ao =', ao
		# print '__add__ btuple=', b
		return operatorN('+', tuple(ao) + tuple(b))

	__radd__ = __add__
	
	def __sub__(self, other):
		try:
			fs = float(self)
		except TypeError:
			fs = None
		try:
			fo = float(other)
		except TypeError:
			fo = None
		if fo is not None and fs is not None:
			return Float(fs - fo)
		if fs == 0.0:
			return operator1('U-', other)
		if fo == 0.0:
			return self
		other = coerce_into(other)
		if _is_op1(other, 'U-'):
			return operatorN('+', (self, other))
		if _is_op1(self, 'U-'):
			return operator1('U-', operatorN('+', (self, other)))
		return operatorN('-', (self, other))

	def __rsub__(self, other):
		return other.__sub__(self)

	def __pow__(self, other):
		try:
			fs = float(self)
		except TypeError:
			fs = None
		try:
			fo = float(other)
		except TypeError:
			fo = None
		if fo is not None and fs is not None:
			return Float(fs ** fo)
		other = coerce_into(other)
		if _is_float(self, 1.0):
			return Float(1.0)
		if _is_float(other, 1.0):
			return self
		if _is_float(other, 0.5):
			return operator1('sqrt', self)
		return operatorN('**', (self, other))

	def __rpow__(self, other):
		return other.__pow__(self)

	def __mul__(self, other):
		# print 'PTN __mul__', str(self), str(other)
		try:
			fs = float(self)
		except TypeError:
			fs = None
		try:
			fo = float(other)
		except TypeError:
			fo = None
		if fo is not None and fs is not None:
			return Float(fo * fs)
		if fs == 1.0:
			return other
		if fo == 1.0:
			return self
		if fs == -1.0:
			return operator1('U-', other)
		if fo == -1.0:
			return operator1('U-', self)

		other = coerce_into(other)

		if _is_op1(self, 'U-') and _is_op1(other, 'U-'):
			self = self.operand
			other = other.operand

		if _is_opNg1(self, '*'):
			if _is_opNg1(other, '*'):
				# print '\tmore', other.operands
				return self.more(other.operands)
			else:
				# print '\tMore', str(other)
				return self.more( (other,) )
		# print 'PTN_mul_out', self, other
		return operatorN('*', (self, other))

	__rmul__ = __mul__

	def __div__(self, other):
		# print '__div__', self, other
		try:
			fs = float(self)
		except TypeError:
			fs = None
		try:
			fo = float(other)
		except TypeError:
			fo = None
		if fo is not None and fs is not None:
			return Float(fs / fo)
		if fo == 1.0:
			return self
		if fo == -1.0:
			return operator1('U-', self)
		if fo is not None and _is_opNg1(self, '*'):
			modified = False
			atmp = list(self.operands)
			for (i, op) in enumerate(atmp):
				try:
					f = float(op)
				except TypeError:
					pass
				else:
					atmp[i] = Float(f/fo)
					modified = True
			if modified:
				rv = atmp[0]
				for rt in atmp[1:]:
					rv *= rt
				return rv

		other = coerce_into(other)

		t = is_mul_of(self, other)
		if t is not None:
			tmp = coerce_into(t)
			if tmp._complexity() < self._complexity + other._complexity():
				return tmp

		if _is_op1(self, 'U-') and _is_op1(other, 'U-'):
			self = self.operand

		return operatorN('/', (self, other))

	def __rdiv__(self, other):
		return other.__div__(self)
	
	__truediv__ = __div__
	__rtruediv__ = __rdiv__

	def __neg__(self):
		try:
			fs = float(self)
		except TypeError:
			pass
		else:
			return Float(-fs)

		if _is_op1(self, 'U-'):
			# -(-x) = x
			return self.operand
		if _is_opNg1(self, '-') and len(self.operands)==2:
			return operatorN('-', (self.operands[1], self.operands[0]))
		return operator1('U-', self)

	def __pos__(self):
		return self
	
	def __abs__(self):
		if _is_op1(self, 'U-'):
			return operator1('abs', self.operand)
		if _is_op1(self, 'exp') or _is_op1(self, 'abs'):
			return self
		return operator1('abs', self)



_Opfcn = {'-': OP.neg, 'abs': abs,
	'sin': math.sin, 'cos': math.cos, 'exp': math.exp,
	'log': math.log
	}
def _do_math(x, name):
	try:
		f = float(x)
	except TypeError:
		# print 'Name=', name
		return operator1(name, x)
	else:
		return _Opfcn[name](f)


def abs(x):
	if _is_op1(x, 'abs'):	# abs(abs(x)) = x
		return x
	_do_math(x, 'abs')

def cos(x):
	if _is_op1(x, 'abs'):	# cos(abs(x)) = cos(x)
		return _do_math(x.operand, 'cos')
	return _do_math(x, 'cos')

def sin(x):
	return _do_math(x, 'sin')

def exp(x):
	return _do_math(x, 'exp')


def log(x):
	if _is_op1(x, 'exp'):	# log(exp(x)) = x
		return x
	return _do_math(x, 'log')


def sqrt(x):
	if _is_opNg1(x, '**') and len(x.operands)==2 and _is_float(x.operands[1], 2.0):
		# sqrt(x**2) = abs(x)
		return operator1('abs', x.operands[0])
	return _do_math(x, 'sqrt')


class Expression(abstract_number,output_mixin):
	def __init__(self, value):
		abstract_number.__init__(self)
		output_mixin.__init__(self)
		self.x = coerce_into(value)
		self._check()
	
	def _check(self):
		assert isinstance(self.x, Float) or isinstance(self.x, abstract_number), 'Bad type=%s' % str(type(self.x))

	def __iadd__(self, other):
		self._check()
		ci = coerce_into(other)
		# print 'PTN __iadd', type(self.x), self.x.debug(), type(ci), ci.debug()
		self.x = self.x + ci
		# print 'PTNa __iadd', type(self.x), self.x.debug()
		self._check()
		return self

	def __isub__(self, other):
		self._check()
		self.x = self.x - coerce_into(other)
		self._check()
		return self

	def __imul__(self, other):
		self._check()
		self.x = self.x * coerce_into(other)
		self._check()
		return self

	def __idiv__(self, other):
		self._check()
		self.x = self.x / coerce_into(other)
		self._check()
		return self

	def eval(self, env={}):
		return self.x.eval(env)

	def variables(self, env={}):
		return self.x.variables(env)
	
	def indices(self, variable, env={}):
		return self.x.indices(variable, env)

	def __str__(self, env={}):
		# print 'self.x=', self.x, self.x.debug()
		return self.x.__str__(env)

	__repr__ = __str__

	def debug(self):
		return 'E%s' % self.x.debug()

	def __float__(self):
		# print 'PTN float(expression)', self.x
		return float(self.x)
	
	def priority(self):
		return self.x.priority()

	def _complexity(self):
		return self.x.complexity()

class Name(abstract_number,output_mixin):
	def __init__(self, name):
		"""This creates a named variable.   Names are
		basic parts of expressions."""
		abstract_number.__init__(self)
		output_mixin.__init__(self)
		self.name = name

	def __str__(self, env={}):
		if self.name in env:
			return str(env[self.name])
		return self.name

	__repr__ = __str__

	def eval(self, env):
		return env.get(self.name, self.name)

	def variables(self, env={}):
		if self.name in env:
			return env[self.name].variables(env)
		else:
			return sets.Set( ( self.name,) )

	def indices(self, variable, env={}):
		if self.name in env:
			return env[self.name].indices(variable, env)
		else:
			return sets.Set()

	def debug(self):
		return '<Name %s>' % self.name

	def _complexity(self):
		return 2


class Float(abstract_number,output_mixin):
	def __init__(self, v):
		self.v = float(v)

	def eval(self, env={}):
		return self.v

	def variables(self, env={}):
		return sets.Set()
	
	def indices(self, variable, env={}):
		return sets.Set()

	def debug(self, env={}):
		return '<Float %g>' % self.v
	
	def __str__(self, env={}):
		return str(self.v)
	
	def __float__(self):
		# print 'Float -> float', self.v
		return self.v

	def _complexity(self):
		return 1


def _is_float(x, v):
	# print 'PTN, _is_float, type', type(x), x, str(x)
	try:
		f = float(x)
	except TypeError:
		return None
	return f == v


class _operator(abstract_number, output_mixin):
	Priority = {'U-': 5, 'abs': 5, 'sin':5, 'cos':5, 'exp':5,
			'sqrt':5, 'log': 5,
			'+': 2, '-': 2, '*': 3, '/': 3,
			'**': 4,
			'[]': 6
			}

	def __init__(self, operator):
		abstract_number.__init__(self)
		output_mixin.__init__(self)
		self.op = operator

	def priority(self):
		return self.Priority[self.op]


def coerce_into(x):
	if isinstance(x, Expression):
		x = x.x

	try:
		f = float(x)
	except TypeError:
		# print 'coerce_type=', type(x)
		assert isinstance(x, abstract_number)
		assert isinstance(x, output_mixin)
		# print 'Type=', str(type(x))
		return x
	else:
		return Float(x)


class operator1(_operator):
	Printable = {'U-': '-', 'abs': 'abs',
			'sin': 'math.sin', 'cos': 'math.cos',
			'exp': 'math.exp', 'log': 'math.log',
			'sqrt': 'math.sqrt'
			}
	def __init__(self, operator, operand):
		# print 'Operator1: operator=', operator
		_operator.__init__(self, operator)
		self.operand = operand
		assert self.op

	def __str__(self, env={}):
		return '%s(%s)' % (self.Printable[self.op], str(self.operand))
	__repr__ = __str__
	
	def eval(self, env={}):
		_do_math( self.op, self.operand.eval(env) )

	def variables(self, env={}):
		return self.operand.variables(env)

	def indices(self, variable, env={}):
		return self.operand.indices(variable, env)

	def debug(self):
		return '<op1:%s %s>' % (self.op, self.operand.debug())

	def _complexity(self):
		return 1 + len(self.operand)


class elementof(_operator):
	def __init__(self, array, index):
		_operator.__init__(self, '[]')
		self.array = array
		self.index = index
	
	def __str__(self, env = {}):
		index = repr(env.get(self.index, self.index))
		array = str(env.get(self.array, self.array))
		return '%s[%s]' % (array, index)
	__repr__ = __str__
	

	def variables(self, env={}):
		tmp = sets.Set()
		tmp.update( self.array.variables(env) )
		try:
			v = self.index.variables(env)
			tmp.update( v )
		except AttributeError:
			pass
		return tmp

	def indices(self, variable, env={}):
		tmp = sets.Set()
		if isinstance(self.array, Array) and self.array.name==variable:
			if isinstance(self.index, abstract_number):
				tmp.add( self.index.eval(env) )
			else:
				tmp.add(self.index)
		return tmp

	def debug(self):
		if isinstance(self.array, Array):
			a = self.array.debug()
		else:
			a = str(self.array)
		if isinstance(self.index, abstract_number):
			i = self.index.debug()
		else:
			i = str(self.index)
		return '%s[%s]' % (a, i)

	# def provably_eq(self, other):
		# return self.array.provably_equal(other.array)


	def _complexity(self):
		if isinstance(self.array, Array):
			a = self.array._complexity()
		else:
			a = 0
		if isinstance(self.index, abstract_number):
			a += self.index._complexity()
		return a



def operatorN(operator, operands):
	if len(operands) == 1:
		return operands[0]
	nf = 0
	for o in operands:
		try:
			float(o)
			nf += 1
		except TypeError:
			pass
	assert nf<len(operands), "All floats!"
	return operatorNg1(operator, operands)


class operatorNg1(_operator):
	def __init__(self, operator, operands):
		_operator.__init__(self, operator)
		assert type(operands) == type( () )
		assert len(operands) > 1
		self.operands = operands
	
	def more(self, items):
		assert type(items) == type( () )
		return operatorNg1(self.op, self.operands + items)
	
	def __str__(self, env={}):
		tmp = []
		p = self.priority()
		# print 'OP=', self.op, p
		# print 'self=', self.debug()
		for o in self.operands:
			# print 'o=', o.debug(), 'OPp=', p
			try:
				if o.priority() <= p:
					# print '() pri=', o.priority()
					tmp.append( '(%s)' % o.__str__(env) )
				else:
					# print 'NO()', type(o), o, o.priority()
					tmp.append( o.__str__(env) )
			except AttributeError, x:
				# print 'ATTRERR', x
				so = str(o)
				if so.startswith('-'):
					tmp.append( '(%s)' % so)
				else:
					tmp.append( so )
		return self.op.join( tmp )
	__repr__ = __str__
	
	def variables(self, env={}):
		tmp = sets.Set()
		for o in self.operands:
			tmp.update( o.variables(env) )
		return tmp
	
	def indices(self, variable, env={}):
		tmp = sets.Set()
		for o in self.operands:
			tmp.update( o.indices(variable, env) )
		return tmp
	
	def debug(self):
		dl = [ x.debug() for x in self.operands ]
		if len(dl) > 5:
			dl = dl[:4] + ['...']
		return '<opNg1:%s %s>' % (self.op, ' '.join(dl))


	def _complexity(self):
		c = 1
		for op in self.operands:
			c += op._complexity()
		return c


if __name__ == '__main__':
	x = 3.0
	z = 3.0
	y = Name('q')
	w = x + y + y
	print 'w=', w
	print 'wz*wz*wz=', (w+z)*(w+z)*(w+z)
	print 'w.variables()=', w.variables()
	print 'w*w.variables()=', (w*w).variables()
	print '---------- arrays --'
	a = Array('p')
	print "a['x']=", a['x']
	print (336.0*a[5])/336.0 - (a[5]*336.0)/336.0
	print a[1]+a[3]+a[1]
	print a[1]
	print a[1]+a[1]
	print (a[1]+a[1]+a[1]+a[1])/4
	print a[1]+y+x
	print (a[1]+y+x)/336
	print (a[1]+a[2]+a[3])/336
	print a[1].variables()
	print a[1].indices('p')
	print (a[1]+a[3]+a[Name('q')]).indices('p')
	print a[1].indices('b')
	print '--------Expressions-----'
	q = Expression(0.0)
	print 'Float(Expression)=', float(q)
	q += w
	print q
	print q.variables()










speechresearch/gmisclib/hilbert_xform.py


import Num


def nextpow2(i):
	j = 1
	while j <= i:
		j *= 2
	return j


def hilbert(x, cutoff):
	"""This is a Hilbert transform when cutoff=0."""

	xx = Num.asarray(x, Num.Float)
	np2 = nextpow2(x.shape[0])
	x = Num.zeros((np2,), Num.Float)
	x[:xx.shape[0]] = xx
	assert len(x.shape) == 1
	n = x.shape[0]
	xt = Num.FFT.fft(x)
	tmp = Num.arrayrange(n)
	f = Num.minimum(tmp, n-tmp) * (1 - 2*Num.greater(tmp, n-tmp))
	window = 1.0 + Num.tanh(f/cutoff)
	Num.multiply(xt, window, xt)
	return Num.FFT.inverse_fft(xt)



if __name__ == '__main__':
	import gpkimgclass
	x = gpkimgclass.read('/home/gpk/voicing/mimic.1.1.d')
	print "0"
	DT = 0.030
	y = hilbert(x.d[:,0], DT/x.dt())
	print "F", y.shape
	tmp = gpkimgclass.gpk_img({'CDELT2': x.dt(), 'HILBERT_CUTOFF': DT,
					'BITPIX': -32,
					'CRPIX2': 0, 'CRVAL2': 0.0},
		Num.absolute(y))
	tmp.write("foo.d")










speechresearch/gmisclib/s_lin_fit.py


"""Fit a plane to some data."""


import g_lin_fit
import Num


class Error(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)


class NoDataError(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)

def plane(data, wt=None):
	"""Fit a plane to some data.
	where the fitting function is
	f = c[0]*1 + c[1]*dep[0] + c[2]*dep[1] + ...
	where c is the array of coefficients.
	The length of c is equal to the number of dependent
	variables in each datum.
	@param data: [ (independent, dependent, dependent...), ...]
	@return: (c, opt, resid, rank, sv), where
		bestfit is the best fit to the data
		(i.e., the values of f),
		resid is the residual (a single float number),
		rank the rank of the fit (int),
		and sv is the array of the singular values.
	"""
	idata = [ ( [ t[0] for t in data ], None) ]
	n = len(data)
	if n <= 0:
		raise NoDataError('No Data')

	dims = len(data[0])
	for t in data:
		if len(t) != dims:
			raise ValueError('Data length mismatch')
	ffi = Num.zeros((n, dims), Num.Float)
	ffi[:, 0] = 1
	for i in range(1, dims):
		for j in range(n):
			ffi[j, i] = data[j][i]

	ff = [lambda info, ffin, nn, ii=i: ffin[:,ii] for i in range(dims) ]

	opt, resid, rank, sv, bestfit = g_lin_fit.fit(idata, ff, ffi, wt)
	return (opt, bestfit[0], resid, rank, sv)



def test():
	data = [ (1, 0), (2, 2), (3, 4), (4, 6) ]
	opt, bestfit, resid, rank, sv = plane(data)
	assert rank == 2
	assert abs(resid) < 1e-6
	for i in range(len(data)):
		assert abs(bestfit[i] - data[i][0]) < 1e-6
	assert abs(opt[0] - 1) < 1e-6 and abs(opt[1]-0.5) < 1e-6

if __name__ == '__main__':
	test()










speechresearch/gmisclib/sbd_array.py



import string
import Num

inttype = type(1)


class sbd:
	def __init__(self, sz, bw, _data = None):
		"""Constructs a symmetric band-diagonal matrix of sz*sz, with
		a nonzero bandwidth of bw.
		bw==0 corresponds to a diagonal matrix."""
		self.n = sz
		if bw > sz:
			raise ValueError, 'Bandwidth too large for size'
		self.kd = bw
		self.ldab = self.kd+1
		if _data is None:
			self.d = Num.zeros((self.n, self.ldab), Num.Float)
		else:
			self.d = _data	# Not a public interface!
		self.shape = (sz, sz)


	def __copy__(self):
		"""Copy the data, not just the data description."""
		return sbd(self.n, self.kd, Num.array(self.d, copy=True))

	def __deepcopy(self, m):
		return self.__copy__()


	def __idx2(self, key):
		"""Converts from (x,y) external representation of the
		matrix storage to the index where it is actually
		stored internally."""
		if len(key) != 2 or type(key[0])!=inttype or type(key[1])!=inttype:
			raise TypeError, 'Need two integer indices'
		diagdist = abs(key[1] - key[0])
		minidx = min(key[1], key[0])
		if minidx < 0:
			raise IndexError, 'indices must be positive'
		if diagdist > self.kd:
			raise IndexError, 'out of band: %d/%d/(%d,%d)'%(diagdist, self.kd, self.d.shape[0], self.d.shape[1])
		return (minidx, diagdist)


	def __getitem__(self, key):
		"""Pulls an element of the array.  Key is a 2-tuple that specifies the
		'virtual' position in the array (i.e., as if the array were a full
		square matrix, rather than a band diagonal symmetric matrix."""
		try:
			k0, k1 = self.__idx2(key)
		except IndexError:
			return 0.0
		return self.d[k0, k1]

	def __setitem__(self, key, value):
		k0, k1 = self.__idx2(key)
		self.d[k0, k1] = value

	def increment(self, key, delta):
		"""Increment a single value
		(and its symmetric partner, if off the diagonal)."""
		k0, k1 = self.__idx2(key)
		self.d[k0,k1] = delta + self.d[k0, k1]

	def bd_increment(self, key, delta):
		"""Block diagonal increment."""
		assert len(delta.shape) == 2
		assert delta.shape[0]==delta.shape[1]
		n = delta.shape[0]
		for i in range(n):
			e = n - i
			s = key + i
			# print "i=", i, "n=", n, "s=", s, "e=", e
			# print "sd.shape=", self.d[s,:e].shape
			# print "d.shape=", delta[i,i:].shape
			wrk = self.d[s,:e]
			Num.add(wrk, delta[i,i:], wrk)

	def __str__(self):
		o = []
		o.append( "<sbdarray\n")
		for i in range(self.n):
			o.append('[')
			for j in range(self.n):
				o.append( repr(self.__getitem__((i, j))) )
			o.append(']\n')
		o.append('>')
		return string.join(o, ' ');

	def __repr__(self):
		return self.__str__()

	def __pow__(self, other):
		return sbd(self.n, self.kd, (self.d)**other)

	def __getslice__(self, i, j):
		"""This is copy semantics, not shared reference.
		"""
		if i<0 or j<0:
			raise IndexError, 'indices must be positive'
		high = min(j, self.n)
		low = min(i, j)
		if high == low:
			return None
		rv = Num.zeros((high-low, self.n), Num.Float)
		for r in range(low, high):
			e = min(r+self.kd+1, self.n)
			rv[r-low,r:e] = self.d[r, 0:e-r]
		for r in range(max(0, low-self.kd), high):
			# Clunky, but correct:
			e = min(r+self.kd+1, self.n)
			ee = min(e, high)-low
			q = max(low-r, 0)
			rv[q+r-low:ee,r] = self.d[r, q:ee-(r-low)]
		return rv


def symmetrize(matrix, direction):
	return matrix


class NoSolutionError(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)


def solve(a, b0):
	""" solves a*x = b, where a is class sbd:
	symmetric, positive definite, and band-diagonal.
	Note that this destroys the contents of a."""
	b = Num.asarray(b0, Num.Float)
	if len(b.shape) == 1:
		# b = Num.array((b,), Num.Float)
		b = Num.reshape(b, (1, b.shape[0]))
	# print "b.shape=", b.shape
	assert a.n == b.shape[1]
	import lapack_dpb
	# print "type(a.d)==", type(a.d)
	# print "a.d=", a.d
	# print "ravel(a.d)=", Num.ravel(a.d)
	# print "a.ldab=", a.ldab
	result = lapack_dpb.dpbsv('L', a.n, a.kd, b.shape[0], a.d,
					a.ldab, b, max(1, a.n), 0)
	# print "result=", result
	if result['info'] != 0:
		raise NoSolutionError, 'Linear system has no solution. Lapack_dpb.dpbsv info code=%d' % result['info']
	# print "b=", b
	return b
 

def multiply(a, x):
	"""Calculates a*x, where a is class sbd:
	symmetric, positive definite, and band-diagonal."""
	xx = Num.asarray(x, Num.Float)
	assert len(xx.shape) == 1
	assert a.n == xx.shape[0]
	import dblas
	y = Num.zeros(xx.shape, Num.Float)
	# print "type(a.d)==", type(a.d)
	# print "a.d=", a.d
	# print "ravel(a.d)=", Num.ravel(a.d)
	# print "a.ldab=", a.ldab
	result = dblas.dsbmv('L', a.n, a.kd,
				Num.ones((1,), Num.Float), a.d,
				a.ldab, xx, 1,
				Num.zeros((1,), Num.Float),
				y, 1)
	assert result == 0
	# print "result=", result
	# print "b=", b
	return y


def test1():
	x = sbd(100, 10)
	x[0,0] = 1
	assert x[0,0] == 1
	x[99,99] = 2
	assert x[99,99] == 2
	x[10,0] = 10
	assert x[10,0] == 10
	assert x[0,10] == 10
	try:
		x[12,1] = 2
	except IndexError:
		pass
	else:
		raise RuntimeError, "whoops"


def err(a, b):
	return Num.sum(Num.square(a-b))

def test2():
	x = sbd(6,2)
	b = Num.zeros((6,), Num.Float) + 10
	for i in range(6):
		x[i,i] = 2
	x[2,1] = 0.5
	# print "x=", x
	y = solve(x, b)
	y_t = Num.array(([5, 4, 4, 5, 5, 5],))
	# print "y=", y, "y_t=", y_t
	# print "x=", x
	assert err(y_t, y) < 1e-9


def testm():
	a = sbd(6, 2)
	a[4,3] = 1
	a[4,4] = 2
	a[5,3] = 3
	a[5,5] = -1
	x = Num.array((1, 0, 0, 0, 0, 0), Num.Float)
	print multiply(a, x)
	x = Num.array((0, 0, 0, 0, 1, 0), Num.Float)
	print multiply(a, x)
	x = Num.array((0, 0, 0, 0, 0, 1), Num.Float)
	print multiply(a, x)


def testa():
	x = sbd(6, 2)
	x[4,3] = 1
	x[4,4] = 2
	x[5,3] = 3
	x[5,5] = -1

	y = x[:]
	# print "y=", y
	assert y[4,3]==1
	assert y[4,4]==2
	assert y[5,3]==3
	assert y[4,5]==0
	assert y[3,4]==1
	assert y[3,3]==0
	assert y[4,5]==0
	assert y[5,5] == -1
	y = x[5:6]
	# print "y=", y
	assert y[0,5] == -1
	assert y[0,3] == 3
	assert y[0,4] == 0

def testbdi():
	x = sbd(6,2)
	y = Num.array([[1, 2], [2, 3]])
	x.bd_increment(1, y)
	assert x[1,1]==1
	assert x[2,2]==3
	assert x[2,1]==2
	assert x[1,2]==2
	assert x[0,0]==0
	assert x[3,3]==0
	assert x[3,2]==0
	z = Num.array([[-1, 0, 1], [0, 0, 0], [0, 0, 0]])
	x.bd_increment(0, z)
	assert x[0,0]==-1
	assert x[0, 2]==1
	assert x[1,1]==1
	assert x[1, 2]==2

if __name__ == '__main__':
	test1()
	test2()
	testa()
	testbdi()
	testm()










speechresearch/gmisclib/nicknames.py





def nicknames(namelist):
	"""Takes a list of names and trims off junk from the beginning
	and ends of the names to produce a set of reasonable nicknames
	that are relatively compact and easy to read.

	It returns a map from the names to the nicknames, along with
	the stuff trimmed off from the edges.
	"""

	namelist = list(namelist)
	assert len(namelist) > 0
	left = ''
	right = ''
	ll = 1
	while ll <= len(namelist[0]):
		left = namelist[0][:ll]
		failed = False
		for nm in namelist:
			if not nm.startswith(left):
				failed = True
				break
		if failed:
			ll -= 1
			left = left[:ll]
			break
		ll += 1
	rr = 1
	while rr <= len(namelist[0]):
		right = namelist[0][-rr:]
		failed = False
		for nm in namelist:
			if not nm[ll:].endswith(right):
				failed = True
				break
		if failed:
			right = right[1:]
			rr -= 1
			break
		rr += 1
	map = {}
	for nm in namelist:
		map[nm] = nm[ll:len(nm)-rr]
	return (map, left, right)



def test():
	m, l, r = nicknames(['football.', 'fooberry.', 'fools gold.'])
	assert l == 'foo'
	assert r == '.'
	mi = m.items()
	mi.sort()
	assert mi == [('fooberry.', 'berry'), ('fools gold.', 'ls gold'), ('football.', 'tball')]
	assert l + m['football.'] + r == 'football.'

	m, l, r = nicknames(['abc', 'def'])
	assert l=='' and r==''
	assert m['abc'] == 'abc'
	assert l + m['abc'] + r == 'abc'

	m, l, r = nicknames(['abc'])
	assert l + m['abc'] + r == 'abc'

	m, l, r = nicknames(['val', 'str'])
	print m, l, r




if __name__ == '__main__':
	test()










speechresearch/gmisclib/lapack_dsyevd.py.OOS


import lapack_dsy
import Numeric


def _lg(n):
	k = 0
	twok = 1
	while twok < n:
		k += 1
		twok *= 2
	return k

def dsyevd(a   , jobz = 'V', uplo='U'):
	"""Eigenvalues and eigenvectors of a real symmetric matrix."""
	if jobz != 'V':
		jobz = 'N'
	a = Numeric.array(a, Numeric.Float)
	n = a.shape[0]
	assert a.shape == (n, n)
	eval = Numeric.zeros((n,), Numeric.Float)
	# work = Numeric.zeros((2*(1+5*n+2*n*_lg(n)+3*n*n),), Numeric.Float)
	work = Numeric.zeros((1+5*n+2*n*_lg(n)+3*n*n,), Numeric.Float)
	iwork = Numeric.zeros((2*(2+5*n),), Numeric.Int)
	info = 0
	o = lapack_dsy.dsyevd(jobz, uplo, n, a,
				n, eval, work, len(work),
				iwork, len(iwork), info)
	assert o['info'] == 0
	if jobz != 'V':
		a = None
	return (eval, a)



def _err(a):
	# return Numeric.sum(Numeric.ravel(a)**2)
	return Numeric.sum(a**2)

def _asdiagonal(a):
	n = a.shape[0]
	return Numeric.identity(n)*a

def _reconstruct(eval, evec):
	x = Numeric.matrixmultiply(Numeric.transpose(a2),
				Numeric.matrixmultiply(_asdiagonal(ev2),
					a2))
	return x


if __name__ == '__main__':
	i = Numeric.array([[2, 0], [0, 1]], Numeric.Float)
	print dsyevd(i)
	import RandomArray
	i = RandomArray.random((4,4)) + 1*Numeric.identity(4)
	i = i + Numeric.transpose(i)
	eval, a = dsyevd(i)
	import LinearAlgebra
	ev2, a2 = LinearAlgebra.eigenvectors(i)

	x = _reconstruct(ev2, a2)
	assert _err(x-i) < 1e-8
	y = _reconstruct(eval, a)
	assert _err(y-i) < 1e-8
	assert _err(x-y) < 1e-8










speechresearch/gmisclib/gpkequations.py.OOS


import Num
import types

import sbd_array

class BadParamError(ValueError):
	def __init__(self, s):
		ValueError.__init__(self, s)

class NoTermsEx(ValueError):
	def __init__(self, s='Empty Equation'):
		ValueError.__init__(self, s)

class eqn_c:
	def index_ends(self):
		if len(self.terms) == 0:
			raise NoTermsEx
		return (self.terms[0][0], self.terms[-1][0])

	def __init__(self, terms, sum, wt, index_ctr):
		"""Takes an equation in the form:
		[(index, coefficient), ...] = sum
		and stores it away into a class.
		"""
		if type(terms) != types.ListType:
			raise TypeError, 'first arg to eqn_c is a list'
		if type(index_ctr)!=types.IntType:
			raise TypeError, 'index_ctr in eqn_c is a int'
		if wt < 0:
			raise BadParamError, 'wt<0'
	
		# for t in terms:
			# assert type(t[0])==types.IntType, 'Not int index: T=%s'%str(t)
		self.terms = map(lambda x, w=wt, c=index_ctr: (x[0]+c, x[1]*w),
					terms)
		self.terms.sort()	# Tuples are sorted by their first element first.
		self.sum = sum*wt

	def __str__(self):
		termlist = map(lambda x: "%g*x[%d] "%(x[1], x[0]), self.terms)
		return '<eqn_c: ' + ' '.join(termlist) + " = %g >"%self.sum

	def substitute(self, known, zero=0):
		"""Modifies an equation by substituting in known values.
		Argument 'known' is an array of values."""
		try:
			sis, sie = self.index_ends()
		except NoTermsEx:
			return
		if sis >= zero:
			return
		o = []
		for t in self.terms:
			if t[0] >= zero :
				o.append(t)
			else:
				# print "substitute: known[", t[0], "]=", known[t[0]-zero]
				try:
					self.sum = self.sum - t[1]*known[t[0]-zero]
				except IndexError:
					raise RuntimeError, "Sorry. Previous phrase too short or smooth too big."
				# Here we make use of the fact that known[-1] == the last value
		self.terms = o
				
	def __nonzero__(self):
		return len(self.terms)>0



def range_of_indices(l):
	"""This finds the highest and lowest indices for a list of equations."""
	xmin = []
	xmax = []
	for q in l:
		try:
			t = q.index_ends()
		except NoTermsEx:
			continue
		xmax.append(t[1])
		xmin.append(t[0])
	return (min(xmin), max(xmax))


def bandwidth(l):
	bw = 0
	for q in l:
		try:
			ts, te = q.index_ends()
		except NoTermsEx:
			continue
		tmp = te - ts
		if tmp > bw:
			bw = tmp
	return bw

def build_matrices(l, n=None, maxbw=None):
	"""Takes a list of eqn_c classes, and builds the
	matrices to be solved.
	"""
	m = len(l)
	if n is None:
		t = range_of_indices(l)
		assert t[0] == 0
		n = t[1] + 1
	b = Num.zeros((n,), Num.Float)

	if maxbw is None:
		maxbw = bandwidth(l)
	a = sbd_array.sbd(n, maxbw)

	for e in l:
		try:
			ts, te = e.index_ends()
		except NoTermsEx:
			continue
		assert ts >= 0 and te < n
		tt = Num.zeros((te-ts+1,), Num.Float)
		for (t10, t11) in e.terms:
			idx = t10 - ts
			tt[idx] = tt[idx] + t11
			b[t10] = b[t10] + t11 * e.sum
		block = Num.multiply.outer(tt, tt)
		a.bd_increment(ts, block)
	return (a, b)



def test_eqn():
	e0 = []
	e0.append(eqn_c([(0,1)], 3.0, 2.0, 0))
	a, b = build_matrices(e0)
	# print "a=", a
	# print "b=", b
	assert a.shape == (1, 1)
	assert a[0,0] == 4.0
	assert b[0] == 12.0


def add_something(a, thing, scale):
	"""Add a band-diagonal part to matrix a.
	We assume a has shared-reference semantics, like
	the Numeric module.  This will *not* work for sbd_array,
	which has copy semantics for __getslice__.
	"""
	nt = len(thing)
	assert a.shape[0] == a.shape[1]
	assert a.shape[0] > 2*nt+1
	c = map(lambda x, sc=scale: Num.asarray(x)*sc, thing)
	ash = a.shape
	for i in range(nt-1):
		assert len(c[i].shape)==1
		aslice = a[i, 0:c[i].shape[0]]
		Num.add(aslice, c[i], aslice)
		eslice = a[-1-i, -1:-c[i].shape[0]-1:-1]
		Num.add(eslice, c[i], eslice)

	assert c[-1].shape[0]%2 == 1
	hmm = c[-1].shape[0]/2
	assert hmm == nt-1

	cnt = c[nt-1]
	for i in range(hmm, ash[0]-hmm):
		aslice = a[i,i-hmm:i+hmm+1]
		Num.add(aslice, cnt, aslice)

	return 1 + hmm


def add_slope_curv_droop(a, sls, cs, droop):
	"""Adds a slope and curvature part to the matrix.
	Returns the bandwidth of the part it added.
	"""
	add_something(a, [[1]], droop)
	add_something(a, [[1, -1], [-1, 2, -1]], sls)
	add_something(a, [[-1, 2, -1],
				[-2, 5, -4, 1],
				[1, -4, 6, -4, 1]], cs)




def full_matrices(l, n, sls, cs, droop):
	a, b = build_matrices(l, n)
	add_slope_curv_droop(a, sls, cs, droop)
	return (a, b)



def solve_eqns(a, b):
	return sbd_array.solve(a, b)




def test_solve():
	e = []
	e.append(eqn_c([(0,2)], 1.0, 1.0, 0))
	e.append(eqn_c([(0,1)], 2.0, 1.0, 1))
	a, b = build_matrices(e)
	# print "a=", a
	# print "b=", b
	x = solve_eqns(a, b)
	# print "x=", x
	assert x[0,0] == 0.5
	assert x[0,1] == 2.0
	e = []
	e.append(eqn_c([(0,1), (1,1)], 1.0, 1.0, 0))
	e.append(eqn_c([(0,-1), (1,1)], 1.0, 1.0, 0))
	a, b = build_matrices(e)
	x = solve_eqns(a, b)
	# print "x=", x
	assert abs(x[0,0]) < 1e-6
	assert abs(x[0,1] - 1) < 1e-6
	e = []
	e.append(eqn_c([(0,1)], 1.0, 2.0, 0))
	e.append(eqn_c([(0,1)], 2.0, 1.0, 0))
	a, b = build_matrices(e)
	x = solve_eqns(a, b)
	# print "a=", a, "b=", b, "x=", x
	assert abs(x[0,0] - 6./5.) < 1e-6

def test_solve2():
	e = []
	e.append(eqn_c([(0,-1), (1,1)], 1.0, 1.0, 0))
	e.append(eqn_c([(0,-1), (1,1)], 1.0, 1.0, 1))
	e.append(eqn_c([(0,-1), (1,1)], 1.0, 1.0, 2))
	e.append(eqn_c([(0,1)], 1.0, 1.0, 0))
	# e.append(eqn_c([(0,1)], 1.0, 1.0, 0))
	a, b = build_matrices(e)
	# print "a=", a
	# print "b=", b
	x = solve_eqns(a, b)
	# print "x=", x
	assert x.shape == (1, 4)
	assert abs(x[0,0] - 1) < 1e-6
	assert abs(x[0,1] - 2) < 1e-6
	assert abs(x[0,2] - 3) < 1e-6
	assert abs(x[0,3] - 4) < 1e-6

def test_bw():
	e = []
	e.append(eqn_c([], 0.0, 1.0, 0))
	assert bandwidth(e) == 0
	e.append(eqn_c([(0,-1), (1,1)], 1.0, 1.0, 0))
	assert bandwidth(e) == 1



def test_as():
	"""Won't work for sbd_array."""
	a = Num.zeros((10,10), Num.Float)
	add_something(a, [[1, -1], [2, -4, 2]], 1.0)
	# print a
	assert a[0,0] == 1
	assert a[0,1] == -1
	assert a[-1,-1] == 1
	for i in range(2, 8):
		assert a[i,i] == -4
		assert a[i-1, i] == 2
		assert a[i+1, i] == 2
		assert a[i, i-1] == 2
		assert a[i, i+1] == 2



def test():
	test_as()
	test_eqn()
	test_solve()
	test_solve2()
	test_bw()


if __name__ == '__main__' :
	test()
	# print "OK: passed tests"










speechresearch/gmisclib/gpk_hdr.py


import os
import re
import die


def uq(s, qc):
        if qc and len(s)>=2 and s[0]==qc and s[-1]==qc:
		return s[1:-1]  
	return s


class hdr:
	_bad = re.compile('[^a-zA-Z_0-9.-]')

	def __init__(self, fn):
		self.fn = fn
		self.data = None
		self.modified = 0


	def has_key(self, key):
		if self.data is None:
			self.read()
		return self.data.has_key(key)


	def items(self):
		if self.data is None:
			self.read()
		return self.data.items()


	def  get(self, key, default = None, qc=None):
		if self.data is None:
			self.read()
		o = self.data.get(key, default)
		if qc:
			return uq(o, qc)
		return o


	def set(self, key, value, qc=None):
		if self.data is None:
			self.read()
		if self.has_key(key):
			self.data['#%s' % key] = self.data[key]
		if qc:
			self.data[key] = '%s%s%s' % (qc, value, qc)
		else:
			self.data[key] = value
		self.modified += 1


	def __del__(self):
		self.close()


	def close(self):
		if not self.modified:
			return
		if self.data is None:
			return
		self.write()

		


	def write(self):
		fd = open('%s.tmp' % self.fn, "w")
		tmp = self.data.items()
		tmp.sort()
		for (k, v) in tmp:
			if self._bad.search(k) and not k.startswith('#'):
				die.warn("Bad key will be ignored: %s" % k)
			else:
				fd.writelines("%s=%s\n" % (k, v))
		fd.flush()
		os.fsync(fd.fileno())
		fd.close()
		if os.access(self.fn, os.R_OK):
			os.rename(self.fn, '%s.bak' % self.fn)
		os.rename('%s.tmp' % self.fn, self.fn)
		self.modified = 0


	def read(self):
		self.data = { 'FILENAME': self.fn}
		die.note("file", self.fn)
		n = 1
		for x in open(self.fn, "r"):
			die.note("line", n)
			x = x.strip()
			if x == '':
				n += 1
				continue
			try:
				k, v = x.split('=', 1)
				self.data[k] = v
			except:
				if not x.startswith('#'):
					raise
			n += 1



if __name__ == '__main__':
	import sys
	x = hdr(sys.argv[1])
	x.set("TEST", 1, qc=1)
	x.write()











speechresearch/gmisclib/rubber_array.py





"""This acts like a dictionary, but indexed by integers and
stored rather more efficiently, at least in terms of memory.
It is designed for very sparse arrays.
"""

import Num

class ext_block(object):
	def __init__(self, n, vtype=Num.Float):
		self.v = Num.zeros((n,), vtype)
		self.mask = Num.zeros((n,), Num.bool_)

	def set(self, k, v):
		self.v[k] = v
		self.mask[k] = 1


	def get(self, k, IdxErrArg):
		if self.mask[k]:
			return self.v[k]
		else:
			raise IndexError, IdxErrArg


		def unset(self, key):
			self.mask[key] = 0
			return Num.sum(self.mask) == 0


	def contains(self, value):
		return value in self.v.take(indices=self.mask)
		
class extensible_array(object):
	def __init__(self, bsz=300):
		self.x = {}
		self.sz = bsz
		self._len = 0

	def __len__(self):
		return self._len

	def __setitem__(self, k, v):
		"""Doesn't do slice objects."""
		iblock = k//self.sz
		try:
			block = self.x[iblock]
		except KeyError:
			block = ext_block(self.sz)
			self.x[iblock] = block
		self._len = max(self._len, k)
		block.set(k - iblock*self.sz, v)


	def __getitem__(self, k):
		iblock = k//self.sz
		try:
			block = self.x[iblock]
		except KeyError:
			raise IndexError, k
		return self.get(k - iblock*self.sz, k)
	

	def unset(self, key):
		iblock = key//self.sz
		try:
			block = self.x[iblock]
		except KeyError:
			return
		if block.unset(key - iblock*self.sz):
			del self.x[iblock]


	def __contains__(self, item):
		for b in self.x.itervalues():
			if b.contains(item):
				return True
		return False

	def __iter__(self):
		for b in self.x.itervalues():
			nz = Num.nonzero(b.mask)
			v = b.v
			for i in nz:
				yield v[i]










speechresearch/gmisclib/blue_data_selector.py


"""This takes anticorrelated samples from a sequence of data.
In other words, it tends to choose data that have not been seen
frequently before.   With blueness>=1, it never shows a sample
n times until all samples have been shown n-1 times.

(Note that it is possible for an item to appear twice in sucession,
if it appears as the Nth item in a set of N, then appears as the first
item in the second set of N.)
"""

import heapq
import random
import math



class bluedata(object):
	def __init__(self, data, blueness=2.0, rng=None):
		"""@param data: data to sample
		@type data: list(whatever)
		@param blueness: How much should you avoid choosing the same item
			in succession?      If C{-0.5 < blueness < 0}, then you are
			more likely to choose the same item several times in a row.
			If C{0 <  blueness < 1}, you are unlikely to choose the same
			item twice in succession (though it is possible).
			If C{blueness => 1}, you will never get the same item twice
			until you've run through the entire list of data.
		@type blueness: float
		@param rng: a random number generator, per the L{random} module.
				You can generate repeated sequences of data by
				repeatedly passing it a random number generator in the
				same state.
		"""
		assert blueness > -0.5
		if rng is None:
			self.r = random.Random()
		else:
			self.r = rng
		self.blue = float(blueness)
		self.q = [ (self.r.random(), datum) for datum in data ]
		heapq.heapify(self.q)

	def check(self, fcn):
		"""This exists to let you run some kind of read-only check on the stored data."""
		for (x, v) in self.q:
			fcn(v)

	def add(self, datum):
		"""Add another datum to be sampled.
		@type datum: whatever
		@param datum: thing to be added.   It
			has a probability of C{1/len(self)} of being the next sample.
		"""
		heapq.heappush(self.q, (self.q[0][0]+self.r.random()-1.0/float(len(self.q)+1), datum) )


	def pickiter(self, n):
		"""Pick C{n} items from the data set.
		@param n: how many items to pick.
		@type n: int
		"""
		for i in range(n):
			yield self.pick1()


	def pick1(self):
		u, d = heapq.heappop(self.q)
		heapq.heappush( self.q, (math.floor(u) + self.blue + self.r.random(), d) )
		return d


	def pick(self, n):
		"""Pick C{n} items from the data set.
		@param n: how many items to pick.
		@type n: int
		@rtype: list(whatever), with length==n
		"""
		return list(self.pickiter(n))


	def peek(self):
		"""Inspect (but do not remove) the next item to be picked.
		@return: the next item to be picked.
		@rtype: whatever (not a list!)
		"""
		return self.q[0][1]


	def split(self, n):
		"""Split the data set into two parts, of size  n and len(data)-n.
		Successive calls to split will avoid having the same items appear
		in the first part.   For instance, given a bluedata of size 100,
		with ten calls to split(10), each datum will appear in the first
		part of the return tuple exactly once.
		@rtype: tuple(list, list)
		"""
		assert n <= len(self.q), "Split requires 0 <= n <= len."
		o1 = []
		o2 = []
		nq = []
		while len(o1) < n:
			u, d = heapq.heappop(self.q)
			o1.append( d )
			heapq.heappush(nq, (int(u) + self.blue + self.r.random(), d) )
		for (u, d) in self.q:
			o2.append(d)
			heapq.heappush(nq, (int(u) + self.r.random(), d) )
		self.q = nq
		return (o1, o2)


	def __iter__(self):
		"""This iterator will produce samples forever."""
		while True:
			u, d = heapq.heappop(self.q)
			heapq.heappush(self.q, (int(u) + self.blue + self.r.random(), d) )
			yield d


	def __len__(self):
		return len(self.q)


	def reset(self):
		"""Forget prior history of usage.   Choices after this
		call are uncorrelated with choices before this call."""
		self.q = [ (self.r.random(), d) for (u, d) in self.q ]
		heapq.heapify(self.q)



def test():
	data = [0, 1, 2, 3, 4, 5, 6]
	x = bluedata(data)
	data.sort()
	o1 = x.pick(3) 
	o2 = x.pick(4)
	o = o1 + o2
	o.sort()
	assert o == data
	o1 = x.pick(2)
	o2 = x.pick(5)
	o = o1 + o2
	o.sort()
	assert o == data
	o1 = x.pick(1)
	o2 = x.pick(6)
	o = o1 + o2
	o.sort()
	assert o == data
	o1 = x.pick(7)
	o2 = x.pick(0)
	o = o1 + o2
	o.sort()
	assert o == data
	o = x.pick(len(data))
	o.sort()
	assert o == data

	assert len(x) == len(data)

	tmp = []
	for (i, q) in enumerate(x):
		tmp.append(q)
		if len(tmp) >= len(data):
			break
	tmp.sort()
	assert tmp == data

if __name__ == '__main__':
	test()










speechresearch/gmisclib/blue_data_attributes.py


"""This chooses samples such that the specified attributes are
broadly distributed.
"""

import math
import random
from gmisclib import dictops


def _entropy_of_list(a):
	s = 0
	for d in a:
		s += d
	e = 0.0
	for d in a:
		if d > 0:
			p = float(d)/float(s)
			e += p*math.log(p)
	# print '\t\tEOL=%g from %s' % (-e, a)
	return -e



class blue_attributes(object):
	def __init__(self, inspector, data):
		"""@param inspector: a function on a datum that returns a list of attributes."""
		self.inspector = inspector
		self.data = list(data)
		self.inspections = None
		self.counts = None
		self._peek = None
		self._haspeek = False
		self.na = None


	def pick(self, n):
		for i in range(n):
			yield self.pick_one()


	def pick_one(self):
		"""Pick one item from the data set.
		"""
		if self.inspections is None:
			self._initialize()
		if self._haspeek:
			self._haspeek = False
			return self._peek
		n = int(round(math.sqrt(len(self.data))))
		tmp = []
		assert len(self.inspections) == len(self.data)
		for j in random.sample(range(len(self.data)), n):
			# print 'Try %d=%s -> %s' % (j, self.data[j], self.inspections[j])
			tmp.append((self._entropy(self.inspections[j]), j))
		tmp.sort()
		e, j = tmp[-1]
		d = self.data.pop(j)
		ins = self.inspections.pop(j)
		self._add(ins)
		return d


	def _initialize(self):
		attr = self.inspector(self.data[0])
		self.na = len(attr)
		self.counts = [dictops.dict_of_accums() for q in attr]
		self.inspections = []
		for d in self.data:
			alist = self.inspector(d)
			assert len(alist) == self.na
			self.inspections.append(alist)
			for (i,a) in enumerate(alist):
				self.counts[i].add(a, 0)

	def _entropy(self, xtra):
		assert len(xtra) == self.na
		e = 0.0
		for i in range(self.na):
			tmp = self.counts[i].copy()
			tmp.add(xtra[i], 1)
			e += _entropy_of_list(tmp.values())
		# print '\t xtra=%s -> e=%g' % (xtra, e)
		return e

	def _add(self, xtra):
		assert len(xtra) == self.na
		for i in range(self.na):
			self.counts[i].add(xtra[i], 1)

	def peek(self):
		"""Inspect (but do not remove) the next item to be picked.
		@return: the next item to be picked.
		@rtype: whatever (not a list!)
		"""
		if not self._haspeek:
			self._peek = self.pick()
			self._haspeek = True
		return self._peek


	def add(self, datum):
		"""Add another datum to be sampled.
		@type datum: whatever
		@param datum: thing to be added.   It
			has a probability of C{1/len(self)} of being the next sample.
		"""
		self.data.append(datum)
		alist = self.inspector(datum)
		self.inspections.append(alist)
		self._haspeek = False
		assert len(alist) == self.na
		for (i,a) in enumerate(alist):
			self.counts[i].add(a, 0)


	def __len__(self):
		return len(self.data)


	def reset(self):
		"""Forget prior history of usage.   Choices after this
		call are uncorrelated with choices before this call."""




def test():
	x = ['a']*1000 + ['b']*100
	tmp = blue_attributes(lambda x: (x,), x)
	c = dictops.dict_of_accums()
	for i in range(20):
		c.add(tmp.pick_one(), 1)
	assert abs(c['a']-c['b']) <= 1
	for i in range(50):
		c.add(tmp.pick(1), 1)
	assert abs(c['a']-c['b']) <= 2

if __name__ == '__main__':
	test()










speechresearch/gpkio/stm_read.c


/*****************************************************************************

				STM_READ.C
				Reads G. Kochanski ancient STM data files (2D images).

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <gpk_std.h>
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include <limits.h>
#include "savefmt.h"	/* in d:/oldsgb */
#include "read.h"
#include "image.h"
#include <assert.h>
#include <mylib.h>
#include <readwrite.h>
#include <string.h>
#include <unistd.h>

#define VERBOSE	if(0)

LOCAL BOOL read_b2float_2(FILE *fp, struct b2float *p)
{
 return read_schar_1(fp, &p->mantissa) && read_schar_1(fp, &p->exponent);
}

LOCAL BOOL read_b4float_4(FILE *fp, struct b4float *p)
{
 return read_chars(fp, 3, (char *)(p->mantissa))
 			&& read_schar_1(fp, &p->exponent);
}

LOCAL BOOL read_filehdr(FILE *fp, struct filehdr *p)
{
 BOOL ok;

 {
  short tmp;
  ok = read_short_2(fp, &tmp);
  p->type = (imagetype_et)tmp;
 }
 ok &= read_short_2(fp, &p->angle);
 ok &= read_short_2(fp, &p->xrange);
 ok &= read_short_2(fp, &p->nlines);
 ok &= read_short_2(fp, &p->delay);
 ok &= read_chars(fp, sizeof(p->zunits), p->zunits);
 ok &= read_short_2(fp, &p->Zhi);
 ok &= read_short_2(fp, &p->Zlo);
 ok &= read_long_4(fp, &p->constr_time);
 ok &= read_short_2(fp, &p->npts);
 VERBOSE fprintf(stderr, "nlines=%d, npts=%d\n", p->nlines, p->npts);
 ok &= read_short_2(fp, &p->bias);
 ok &= read_short_2(fp, &p->Zlolo);
 ok &= read_short_2(fp, &p->yrange);
 ok &= read_TBOOL_1(fp, &p->flags);
 ok &= read_TBOOL_1(fp, &p->sign);
 ok &= read_TBOOL_1(fp, &p->acdc);
 ok &= read_TBOOL_1(fp, &p->idnum);
 VERBOSE fprintf(stderr, "idnum: 0x%x\n", p->idnum);
 ok &= read_short_2(fp, &p->xcenter);
 ok &= read_short_2(fp, &p->ycenter);
 ok &= read_uchar_1(fp, &p->xyatten);
 VERBOSE fprintf(stderr, "xyatten: %d\n", p->xyatten);
 ok &= read_uchar_1(fp, &p->zatten);
 VERBOSE fprintf(stderr, "zatten: %d\n", p->zatten);
 ok &= read_uchar_1(fp, &p->aloop);
 ok &= read_uchar_1(fp, &p->pad2);
 ok &= read_b2float_2(fp, &p->inoise);
 ok &= read_b2float_2(fp, &p->current);
 ok &= read_chars(fp, sizeof(p->currentunits), p->currentunits);

 return ok;
}

LOCAL BOOL read_filefooter(FILE *fp, struct filefooter *p)
{
 BOOL ok = TRUE;

 ok &= read_chars(fp, sizeof(p->xunits), p->xunits);
 ok &= read_chars(fp, sizeof(p->yunits), p->yunits);
 ok &= read_chars(fp, sizeof(p->label), p->label);
 ok &= read_chars(fp, sizeof(p->constr_time), p->constr_time);
 ok &= read_short_2(fp, &p->bias);
 ok &= read_short_2(fp, &p->bias_lo);
 ok &= read_TBOOL_1(fp, &p->idnum);
 ok &= read_TBOOL_1(fp, &p->pad0);
 ok &= read_chars(fp, sizeof(p->comment), p->comment);
 ok &= read_short_2(fp, &p->scantype);
 ok &= read_b2float_2(fp, &p->time_per_pixel);
 ok &= read_b2float_2(fp, &p->time_per_line);
 {
 int i;
 for(i=0;i<sizeof(p->pad1)/sizeof(*(p->pad1));i++)
 	ok &= read_short_2(fp, &p->pad1[i]);
 }
 ok &= read_chars(fp, sizeof(p->pad2), p->pad2);
 {
 int i;
 for(i=0;i<sizeof(p->where)/sizeof(*(p->where));i++)
 	ok &= read_b4float_4(fp, &p->where[i]);
 }
 ok &= read_b4float_4(fp, &p->zshift);
 ok &= read_b4float_4(fp, &p->zscale);
 {
 int i;
 for(i=0;i<5;i++)
 	ok &= read_long_4(fp, &p->pad3[i]);
 }
 return ok;
}

BOOL is_Z_name(C char *p)
{
 assert(p);
 int x = strlen(p);
 return x>2 && p[x-1]=='Z' && p[x-2]=='.';
}

FILE *zcat_pipe(C char *name)
{
 C static char retrieve[] = "zcat ";
 char *cmdbuf = strcat(strcpy((char *)malloc(strlen(name)+sizeof(retrieve)),
									retrieve),
							name);
 assert(cmdbuf);
 fprintf(stderr, "# %s\n", cmdbuf);
 return popen(cmdbuf, "rb");
}

struct multi_image readfile(C char *name)
{
 FILE *InStream = 0;
 int i;
 struct filehdr in;
 struct filefooter foot;
 struct multi_image rv;
 BOOL fail = FALSE, pipe_in_use = FALSE;

 assert(sizeof(filehdr)==60);


 multi_image_empty(&rv);


 if(strcmp(name, "-")==0)
	InStream = stdin;
 else if(strcmp(name, "-.Z")==0)
	pipe_in_use = (InStream = zcat_pipe("-"))!=0;
 else if(!is_Z_name(name) && access(name, R_OK)==0)	{
	fprintf(stderr, "Opening %s directly\n", name);
	InStream = fopen(name, "rb");
	}
 else if(is_Z_name(name) && access(name, R_OK)==0)	{
	fprintf(stderr, "Opening %s through zcat\n", name);
	pipe_in_use = (InStream = zcat_pipe(name))!=0;
	}
 else if(!is_Z_name(name))	{
	C static char suffix[] = ".Z";
	char *nameZ = strcat(strcpy((char *)malloc(strlen(name)+sizeof(suffix)),
							name), suffix);
	if(access(nameZ, R_OK)==0)	{
		fprintf(stderr, "Opening %s through zcat with .Z=%s\n", name, nameZ);
		pipe_in_use = (InStream = zcat_pipe(nameZ))!=0;
		}
	free(nameZ);
	}

 if(!InStream)	{
	fprintf(stderr, "ERR: Cannot open %s!", name);
	return rv;
	}

 while(read_filehdr(InStream, &in))	{
	struct image *p = &rv.image[rv.n_image];
	VERBOSE fprintf(stderr, "N_image=%d\n", rv.n_image);
	VERBOSE fprintf(stderr, "idnum=%d\n", in.idnum);
	if(in.idnum==0x25 && (in.type==0 || in.type==82))	{
		image_constr(p, in.angle,
			     in.xrange*((in.flags&FLAG_XS)?0.001:1.0)/in.npts,
			     "Angstroms", it_Intensity);
		image_alloc(p, in.nlines, in.nlines);
		rv.n_image++;
		image_setzscale(p, in.Zhi + in.Zlo/100.0, "");
		p->constr_time = 0;
		image_addlabel(p, "");
		p->delay = in.delay*((in.flags&FLAG_DELAY) ? 1e-6 : 1e-3);
		p->tipbias = (in.bias)/100.0;
		p->zshift = p->i_noise = p->current = 0.0;
		}
	else if(in.idnum==0x16)	{
		p->type = (imagetype_et) in.type;
		image_alloc(p, in.nlines, in.npts);
		rv.n_image++;
		image_setzscale(p, in.Zhi + in.Zlo/100.0 + in.Zlolo/1e6, in.zunits);
		p->xscale = in.xrange*((in.flags&FLAG_XS)?1e-3:1.0)/in.npts;
		p->yscale = in.yrange*((in.flags&FLAG_YS)?1e-3:1.0)/in.nlines;
		p->xcenter = in.xcenter*((in.flags&FLAG_XS)?1e-3:1.0);
		p->ycenter = in.ycenter*((in.flags&FLAG_YS)?1e-3:1.0);
		p->angle = in.angle;
		p->constr_time = in.constr_time;
		p->delay = in.delay*((in.flags&FLAG_DELAY) ? 1e-6 : 1e-3);
		p->i_noise = *(short*)&in.inoise/204.8;
		p->zshift = p->current = 0.0;
		}
	else if(in.idnum==0x17 || in.idnum==0x18 || in.idnum==0x19
													|| in.idnum==0x1A)	{
		p->type = (imagetype_et) in.type;
		assert(in.nlines>0 && in.nlines<2500 && in.npts>0 && in.npts<2500);
		VERBOSE fprintf(stderr, "ready to alloc\n");
		image_alloc(p, in.nlines, in.npts);
		VERBOSE fprintf(stderr, "alloc done\n");
		rv.n_image++;
		if(in.idnum<0x1A)	{
			image_setzscale(p, in.Zhi + in.Zlo/100.0 + in.Zlolo/1e6, in.zunits);
			p->zshift = 0.0;
			}
		VERBOSE fprintf(stderr, "zscale done\n");
		p->xscale = in.xrange*((in.flags&FLAG_XS)?1e-3:1.0)/in.npts;
		p->yscale = in.yrange*((in.flags&FLAG_YS)?1e-3:1.0)/in.nlines;
		p->xcenter = in.xcenter*((in.flags&FLAG_XS)?1e-3:1.0);
		p->ycenter = in.ycenter*((in.flags&FLAG_YS)?1e-3:1.0);
		p->angle = in.angle;
		p->constr_time = in.constr_time;
		p->delay = in.delay*((in.flags&FLAG_DELAY) ? 1e-6 : 1e-3);
		VERBOSE fprintf(stderr, "ready to bfloat\n");
		p->i_noise = b2float_double(in.inoise);
		p->current = b2float_double(in.current);
		assert(strncmp(in.currentunits, "V", sizeof(in.currentunits))==0);
		}
	else if(in.type>40 && in.currentunits[0]==0 && in.currentunits[5]==0)	{
		printf("Reading Metrograph\n");
		printf("in.npts=%d\n",in.npts);
		printf("in.nlines=%d\n",in.nlines);
		printf("in.xrange=%d\n",in.xrange);
		printf("in.yrange=%d\n",in.yrange);
		p->type = it_Intensity;
		in.yrange = in.xrange;
		in.npts = in.nlines;
		printf("\nlines %d points %d\n",in.nlines, in.npts);
		image_alloc(p, in.nlines, in.nlines);
		rv.n_image++;
		p->constr_time = 0;
		p->tipbias = in.bias/100.0;
		image_setzscale(p, in.Zhi + in.Zlo/100.0, "nm");
		p->xscale = in.xrange/in.npts;
		p->yscale = in.yrange/in.nlines;
		p->xcenter = p->ycenter = 0;
		p->angle = in.angle;
		p->delay = in.delay/1000.0;
		strncpy(p->xunits, "nm", sizeof(p->xunits));
		strncpy(p->yunits, "nm", sizeof(p->yunits));
		image_addlabel(p, "Metrograph");
		}
	else	{
		fprintf(stderr, "Unrecognized idnum:0x%x or %d\n", in.idnum, in.idnum);
		fail = TRUE;
		break;
		}

	 VERBOSE fprintf(stderr, "if done\n");
	 if(!multi_image_allocated(&rv))	{
		fprintf(stderr, "Can't allocate memory for images.\n");
		fail = TRUE;
		break;
		}

	 VERBOSE fprintf(stderr, "ready to read shorts: nl=%d h=%p\n", p->nlines,
						p->h);
	 for(i=0;i<p->nlines;i++)	{
		VERBOSE fprintf(stderr, "reading %d shorts at %p; i=%d\n",
								p->npts, p->h[i], i);
		if(!read_shorts_2(InStream, p->npts, p->h[i]))	{
			fprintf(stderr, "Read fails on image: npts=%d, i=%d\n", p->npts, i);
			fail = TRUE;
			break;
			}
		if(short2test(p->h)!=0)	{
			fprintf(stderr, "Corrupted array on %d %d=%d\n", rv.n_image,
										i, short2test(p->h));
			fail=TRUE;
			break;
			}
		}

	VERBOSE fprintf(stderr, "ready to read footer\n");
	if(in.idnum==0x16 || in.idnum==0x17 || in.idnum==0x18 || in.idnum==0x19
										|| in.idnum==0x1A) {
		if(!read_filefooter(InStream, &foot))	{
 			fprintf(stderr, "Cannot read footer from %s\n", name);
			fail = TRUE;
			break;
			}
		assert(foot.idnum == in.idnum);

		VERBOSE fprintf(stderr, "footer read\n");
		strncpy(p->xunits, foot.xunits, sizeof(p->xunits));
		strncpy(p->yunits, foot.yunits, sizeof(p->yunits));
		image_addlabel(p, foot.label);
		VERBOSE fprintf(stderr, "labels done\n");
		p->tipbias = foot.bias + foot.bias_lo*1e-4;
		if(in.idnum==0x17 || in.idnum==0x18 || in.idnum==0x19)
			rv.type = (enum scantype_e) foot.scantype;
		if(in.idnum == 0x18 || in.idnum==0x19)	{
			p->where.xxx = b4float_double(foot.where[0]);
			p->where.yyy = b4float_double(foot.where[1]);
			p->where.zzz = b4float_double(foot.where[2]);
			}
		if(in.idnum==0x19 || in.idnum==0x1A)	{
			p->time_per_pixel = b2float_double(foot.time_per_pixel);
			p->time_per_line = b2float_double(foot.time_per_line);
			}
		if(in.idnum==0x1A)	{
			p->zshift = b4float_double(foot.zshift);
			image_setzscale(p, b4float_double(foot.zscale), in.zunits);
			}
		}
	VERBOSE
		fprintf(stderr, "label: %s, x:%s, y:%s, z:%s\n", foot.label,
						foot.xunits, foot.yunits, in.zunits);
	VERBOSE
		fprintf(stderr, "%s\n", foot.constr_time);

 	}
 if(fail)     {
	multi_image_destr(&rv);
	multi_image_empty(&rv);
	}
 if(rv.n_image <= 0)
 	fprintf(stderr, "Nothing done\n");

 if(pipe_in_use)	pclose(InStream);
 else	fclose(InStream);

 return rv;
}
/*

void plot_empty(struct plot *tthis)
{
 tthis->hl = 0;
 tthis->contr = 0;
 tthis->plotr_wt = 0;
 tthis->range.hmin = 10000;
 tthis->range.hmax = -10000;
 tthis->x_pix = tthis->y_pix = 0;
 tthis->x_spot = tthis->y_spot = 0;
}

*/










speechresearch/gpkio/ascii_write.c


/*****************************************************************************

				ASCII_WRITE.C
				Writes GPK ASCII IMAGE format data files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "rw_misc.h"
#include "rbfile.h"
#include "internals.h"



LOCAL void print_properties(FILE *out, C proplist& prop)
{
	C property *p = prop.first;
	for(; p; p=p->next)	{
		if(!*p->attr || !p->val)
			continue;

		/* Drop duplicates and 'covered' attributes. */
		if(prop.get(p->attr) != p)
			continue;

		print_avc(out, p->attr, p->val, p->comment);
		putc('\n', out);
	}
}


BOOL ascii_writefile(C struct image *p, FILE *out, C proplist& control)
{
 assert(p);
 assert(out);
 assert(p->prop);
 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q += control;
 C int bitpix = q.geti("BITPIX", 0);
 double bscale, bzero;
 scale_image_for_bitpix(p, bitpix, &bscale, &bzero, 0, 0, &q, TRUE);

 q.add("_FILETYPE", (C char *)0);
 gpkio_date_fix(&q);

 print_properties(out, q);
 if(fprintf(out, "\n")<0 || ferror(out))
	return 0;

 return write_out_data(out, p, bitpix,
			NETWORK_ORDER,
			bscale, bzero);
}










speechresearch/gpkio/rbfile.c


/*****************************************************************************

				RBFILE.C
				Buffered I/O routines.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include "rbfile.h"
#include "gpk_std.h"
#include <stdlib.h>
/* #include <stdio.h> */
/* #include <assert.h> */
#define assert(x) /**/


#define BS 32768

void rbfile::remove_buf()
{
 assert(eof==0 || end<=eof);
 delete [] buf;
 eof = endalloc = end = ptr = buf = 0;
 delayed_remove = FALSE;
 fg = &rbfile::fgetc_direct;
}


void rbfile::commit()
{
 assert(eof==0 || end<=eof);
 if(buf && ptr==end)
	remove_buf();
 else
	delayed_remove = TRUE;
}


void rbfile::rewind()
{
 assert(eof==0 || end<=eof);
 if(buf)	{
 	ptr = buf;

	if(ptr == eof)
		fg = &rbfile::fgetc_eof;
	else if(ptr == end)
		fg = &rbfile::fgetc_end;
	else
		fg = &rbfile::fgetc_buf;
	}
 else	{
	fseek(fp, 0L, 0);
	fg = &rbfile::fgetc_direct;
	}
 assert(eof==0 || end<=eof);
}


rbfile::rbfile(FILE *fp_)
: buf(new char[BS]), ptr(buf), end(buf), endalloc(buf+BS),
	eof(0), fp(fp_), delayed_remove(FALSE), fg(&rbfile::fgetc_end)
{
	assert(buf);
	/* ptr = end = buf;
	endalloc = buf+BS; */
	assert(eof==0 || end<=eof);
}


long rbfile::tell() C
{
 if(buf)
	return ptr-buf;

 return ::ftell(fp);
}


#define PR(x,s)	(x)




void rbfile::grow(int n)
{
 assert(eof==0 || end<=eof);
 assert(buf);
 if(endalloc-ptr < n)	{
	char *C obuf = buf;
	C int sz = (endalloc-buf) + (endalloc-buf)/2 + n + BS;
	buf = (char *)realloc(buf, sz);
	assert(buf);
	ptr = buf + (ptr-obuf);
	end = buf + (end-obuf);
	if(eof)
		eof = buf + (eof-obuf);
	endalloc = buf + sz;
	}
}


char *rbfile::fgets(char *b, int sz)
{
 assert(b && sz>0);
 char *C b0 = b;
 char *C e = b + sz - 1;
 int c;
 while(b<e && (c = fgetc())!=EOF)	{
	*b++ = c;
	if(c == '\n' || c=='\0')
		break;
	}

 *b = '\0';

 return b0;
}



int rbfile::fread(void *pv, size_t sz, int n)
{
 char *p0 = (char *)pv;
 if(!buf)
	return ::fread(p0, sz, n, fp);

 if(delayed_remove && ptr==end)	{
	remove_buf();
	return ::fread(p0, sz, n, fp);
	}

 char *p = p0;
 C char *pe = p0 + sz * n;
 int c;
 while(p<pe && (c = fgetc()) != EOF)
	*(p++) = c;

 return (p-p0)/sz;
}



int rbfile::ungetc(int c)
{
 assert(eof==0 || end<=eof);
 if(buf)	{
	if(ptr>buf && c==ptr[-1])	{
		PR(c, "U");
		ptr--;
		fg = &rbfile::fgetc_buf;
		return 0;
		}
	else
		return EOF;
	}

 PR(c, "u");
 return ::ungetc(c, fp);
}


int rbfile::fgetc_eof()
{
 assert(buf);
 assert(ptr == eof);
 assert(ptr == end);
 assert(eof==0 || end<=eof);
 PR('!', "E");
 return EOF;
}


int rbfile::fgetc_direct()
{
 assert(!buf);
 assert(eof==0 || end<=eof);
 return PR(getc(fp), "D");
}


int rbfile::fgetc_end()
{
 assert(buf);
 assert(ptr == end);
 assert(ptr != eof);
 assert(eof==0 || end<=eof);
 C int c = getc(fp);
 if(c == EOF)	{
	eof = end = ptr;
	fg = &rbfile::fgetc_eof;
	}
 else	{
	if(end >= endalloc)
		grow(1);
	*(ptr++) = c;
	end = ptr;
	}

 /* assert(tell() == ::ftell(fp)); */
 return PR(c, "z");
}



int rbfile::fgetc_buf()
{
 C int rv = 0377&(*ptr++);

 assert(buf);
 assert(ptr <= end);
 assert(ptr <= eof);
 assert(eof==0 || end<=eof);
 if(ptr == end)	{
	if(delayed_remove)
		remove_buf();
	else if(ptr == eof)
		fg = &rbfile::fgetc_eof;
	else
		fg = &rbfile::fgetc_end;
	}

 return PR(rv, "");
}



int rbfile::feof() C
{
 if(fg == &rbfile::fgetc_eof)
	return 1;
 else if(fg == &rbfile::fgetc_direct)
	return ::_stdio_feof(fp);
 else if(fg == &rbfile::fgetc_buf)
	return 0;
 /* fgetc_end */
 return 0;
}










speechresearch/gpkio/read_data.c


/*****************************************************************************

				READ.C
				Main routine that calls format-specific read routines.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <limits.h>
#include <assert.h>
#include <math.h>
#include <unistd.h>
#include <string.h>
#include <memory.h>
#include <errno.h>
#include <ctype.h>

#include "gpk_std.h"
#include "gpklib/ieee754.h"
#include "gpklib/NaN.h"
#include "gpklib/image.h"
#include "gpkio.h"
#include "gpklib.h"
#include "gpklib/err.h"
#include "gpklib/innerloop2.h"
#include "rbfile.h"
#include "internals.h"
#include "read_data.h"
#include "rw_misc.h"
#include "gpklib/assert.h"

#define D	if(0)


static inline unsigned U(char c)
{
	return 0377&(unsigned)c;
}



char *gpkio_read_in_data(RBFILE& s,
			struct image *p, int rows, int cols,
			int bitpix, long blank,
			read_in_e swap)
{
 C char test[4] = {(char)1, (char)2, (char)3, (char)4};
 C short *ts = (C short *)test;
 C int *ti = (C int *)test;
 BOOL swapbytes = FALSE;
 BOOL swapwords = FALSE;
 D fprintf(stderr, "ts=%x ti=%x\n", *ts, *ti);
 switch(swap) {
 case LOCAL_ORDER:
	break;
 case NETWORK_ORDER:
 	swapbytes = ((*ts)&0377) == 1 || ((*ts)&0377)==3;
 	swapwords = ((*ti)&0377) == 1 || ((*ti)&0377)==2;
	break;
 case ANTI_NETWORK:
 	swapbytes = ((*ts)&0377) == 2 || ((*ts)&0377)==4;
 	swapwords = ((*ti)&0377) == 3 || ((*ti)&0377)==4;
	break;
 case SWAB:
	swapbytes = TRUE;
	break;
 case SWAW:
	swapwords = TRUE;
	break;
 case SWAWB:
	swapwords = TRUE;
	swapbytes = TRUE;
	break;
 default:
	assert(0);
 }
 D fprintf(stderr, "SWAPBYTES=%d SWAPWORDS=%d ts=%x ti=%x\n",
		swapbytes, swapwords, *ts, *ti);

 BOOL aok;
 if(abs(bitpix) <= 16)
	aok = image_alloc(p, rows, cols);
 else
	aok = image_alloc_float(p, rows, cols);

 if(!aok)
	gpk_err("Cannot allocate memory for images", 0);

D fprintf(stderr, "alloc check.\n");


 if(bitpix == 8)	{
	 unsigned char *h = (unsigned char *)malloc(sizeof(unsigned char)*p->npts);
	 assert(h);
	 C int np = p->npts;
	 C char bblank = blank;
	 int i;
	 for(i=0; i<p->nlines; i++)	{
		if(s.fread((char *)h, 1, np) != np)
			return gpkio_errmsg(s);

		short *H = p->h[i];
		if(blank == bblank)	{
			INNERLOOP(j, 0, np, H[j] = h[j]==bblank ? SHRT_NAN : (short)(h[j]));
			}
		else	{
			INNERLOOP(j, 0, np, H[j] = (short)(h[j]));
			}
		}

	if(short2test(p->h)!=0)	{
		fprintf(stderr, "Corrupted array on %d=%d\n", i, short2test(p->h));
		fprintf(stderr, "Apparent size= %d x %d\n", p->nlines, p->npts);
		assert(0);
		}

	free((char *)h);
	p->prop->add("BITPIX", (int)(sizeof(short)*8));
 	}

 else if(bitpix == 16)	{
	assert(sizeof(short) == 2);
	C short sblank = blank;
	C int np = p->npts;
	assert(p->h[0] + (p->nlines-1)*p->npts == p->h[p->nlines-1]);
	if(s.fread((char *)(p->h[0]), 2, p->nlines*np) != p->nlines*np)
		return gpkio_errmsg(s);
	if(swapbytes)
		gpkio_swab_in_place(p->h[0], p->nlines*np*sizeof(short));
	if(blank == sblank) {	/* I.e. if blank is a value which could match a short... */
		short *h = p->h[0];
		int j;
		OPENMP(parallel for if(np*p->nlines>500))
		for(j=0; j<np*p->nlines; j++)
			if(h[j] == sblank)
				h[j] = SHRT_NAN;
		/* INNERLOOP(j, 0, np*p->nlines, if(h[j] == sblank) h[j] = SHRT_NAN); */
		}
	if(short2test(p->h)!=0)	{
		fprintf(stderr, "Corrupted array:%d\n", short2test(p->h));
		fprintf(stderr, "Nominal size id %d by %d.\n",
				p->nlines, p->npts);
		assert(0);
		}
 }

 else if(bitpix == -32)	{		/* IEEE-754 Floats. */
	assert(p->H);
	/* Faster, on the assumption that the array is all contiguous. */
	assert(sizeof(float) == 4);
	assert(p->H[0] + (p->nlines-1)*p->npts == p->H[p->nlines-1]);
	if(s.fread(p->H[0], 4, p->nlines*p->npts) != p->nlines*p->npts)	{
		return gpkio_errmsg(s);
		}
	if(swapbytes)
		gpkio_swab_in_place((short *)(p->H[0]), sizeof(float)*p->npts*p->nlines);
	if(swapwords)
		gpkio_swaw((char *)(p->H[0]), sizeof(float)*p->npts*p->nlines);
	if(float2test(p->H)!=0)	{
		fprintf(stderr, "Corrupted array=%d\n", float2test(p->H));
		fprintf(stderr, "Apparent size= %d x %d\n", p->nlines, p->npts);
		assert(0);
		}
	}
 else if(bitpix == 32)	{
	 assert(sizeof(fourbyte) == 4);
	 fourbyte *h = (fourbyte *)malloc(sizeof(fourbyte)*p->npts);
	 C float qnan = quiet_nan(0);
	 assert(h);
	 int i;
	 C int np = p->npts;
	 for(i=0; i<p->nlines; i++)	{
		if(s.fread((char *)h, 4, np) != np)	{
			return gpkio_errmsg(s);
			}

		if(swapbytes)
			gpkio_swab_in_place((short *)h, sizeof(fourbyte)*np);
		if(swapwords)
			gpkio_swaw((char *)h, sizeof(fourbyte)*np);
		float *H = p->H[i];
		INNERLOOP(j, 0, np, H[j] = h[j]==blank ? qnan : h[j]);
		}

	if(float2test(p->H)!=0)	{
		fprintf(stderr, "Corrupted array on %d=%d\n", i, float2test(p->H));
		fprintf(stderr, "Apparent size= %d x %d\n", p->nlines, p->npts);
		assert(0);
		}

	free((char *)h);
 	}
 else if(bitpix == -64)	{
	 assert(sizeof(double) == 8);
	 double *h = (double *)malloc(sizeof(double)*p->npts);
	 assert(h);
	 int i;
	 C int np = p->npts;
	 for(i=0; i<p->nlines; i++)	{
		if(s.fread((char *)h, 8, np) != np)	{
			return gpkio_errmsg(s);
			}

		if(swapbytes)
			gpkio_swab_in_place((short *)h, sizeof(double)*np);
		if(swapwords)
			gpkio_swaw((char *)h, sizeof(double)*np);
		float *H = p->H[i];
		INNERLOOP(j, 0, np, H[j] = h[j])
		}

	if(float2test(p->H)!=0)	{
		fprintf(stderr, "Corrupted array on %d=%d\n", i, float2test(p->H));
		fprintf(stderr, "Apparent size= %d x %d\n", p->nlines, p->npts);
		assert(0);
		}

	free((char *)h);
	p->prop->add("BITPIX", (int)(-8*sizeof(float)));
 	}
 else
	gpk_err("Bad format combination", 0);

 return 0;
}


#if 0

main(int argc, char **argv)
{
 C int TS = 500000;
 char x[TS];
 assert(argc > 1);
 FILE *fp = fopen(argv[1], "r");
 assert(fp);
 RBFILE s(fp);
 int n = 1;
 for(n=1; n<TS; n=n*2)	{
	int i;
	s.rewind();
	for(i=0; i<n; i++)
		x[i] = s.fgetc();
	s.rewind();
	for(i=0; i<n; i++)	{
		char c = s.fgetc();
		if(c != x[i])	{
			printf("ERR: %c(%d)!=%c(%d) at %d", c, c, x[i], x[i], i);
			exit(1);
			}
		}
	printf("OK at %d\n", n);
	}
 return 0;
}
#endif



static int col_sep_set = 0;
static int is_col_sep[256];
/* You cannot cast this to a char array, because on Linux,
 * isspace() returns 8192(nonzero), which would be truncated to 0. */

LOCAL BOOL get_token(RBFILE& s, char *buf, int n)
{
 const int n0 = n;
 const char *b0 = buf;
 if(!col_sep_set)	{
	col_sep_set = 1;
	int i;
	for(i=0; i<256; i++) {
		is_col_sep[i] = isspace(i);
	}
	is_col_sep[U(',')] = 1;
	is_col_sep[U(';')] = 1;
	is_col_sep[U('&')] = 1;
	is_col_sep[U('|')] = 1;
	is_col_sep[U(':')] = 1;
	is_col_sep[U('$')] = 1;
	}

 int c;
 while((c=s.fgetc())!=EOF && isspace(c))
	;
 if(c == EOF)	{
	*buf = '\0';
	fprintf(stderr, "INFO: not ascii image: EOF while looking for token\n");
	return 0;
	}

 if(!is_col_sep[c])
	s.ungetc(c);

 while((c=s.fgetc())!=EOF && isspace(c))
	;
 if(c == EOF)	{
	*buf = '\0';
	fprintf(stderr, "INFO: not ascii image: EOF during 2nd look for token\n");
	return 0;
	}
 s.ungetc(c);

 n--;
 while(n>0 && (c=s.fgetc())!=EOF && !is_col_sep[c])	{
	*buf++ = c;
	n--;
	}
 *buf++ = '\0';

 if(c!=EOF && !is_col_sep[c])	{
	fprintf(stderr, "INFO: not ascii image: token longer than %d bytes: {%s}\n",
			n0-n, b0);
	return 0;	/* Buffer full before we saw another col_separator. */
	}

 return 1;
}



char * gpkio_read_in_data_ascii(RBFILE& s, struct image *p)
{
 if(!image_alloc_float(p, p->nlines, p->npts)) {
	fprintf(stderr, "WARN: ascii_read.c: Cannot allocate memory for images");
	assert(0);
	}

 int i;
 for(i=0; i<p->nlines; i++)	{
	int j;
	for(j=0; j<p->npts; j++)	{
		char buf[64];
		if(!get_token(s, buf, sizeof(buf)))	{
			char err[128];
			sprintf(err, "can't tokenize at (%d,%d)",
					i, j);
			image_destr(p);
			return strdup(err);
			}
		p->H[i][j] = safe_atof(buf);
		}
	}

 return 0;
}


char *gpkio_read_in_transposed(RBFILE& s,
			struct image *p, int rows, int cols,
			int bitpix, long blank,
			read_in_e swap)
{
 C char test[4] = {(char)1, (char)2, (char)3, (char)4};
 C short *ts = (C short *)test;
 C int *ti = (C int *)test;
 BOOL swapbytes = FALSE;
 BOOL swapwords = FALSE;
 switch(swap) {
 case LOCAL_ORDER:
	break;
 case NETWORK_ORDER:
 	swapbytes = ((*ts)&0377) != 2;
 	swapwords = ((*ti)&0377) != (swapbytes?3:4);
	break;
 case ANTI_NETWORK:
 	swapbytes = ((*ts)&0377) != 2;
 	swapwords = ((*ti)&0377) != (swapbytes?3:4);
	swapbytes = !swapbytes;
	swapwords = !swapwords;
	break;
 case SWAB:
	swapbytes = TRUE;
	break;
 case SWAW:
	swapwords = TRUE;
	break;
 case SWAWB:
	swapwords = TRUE;
	swapbytes = TRUE;
	break;
 default:
	assert(0);
 }
 D fprintf(stderr, "SWAPBYTES=%d SWAPWORDS=%d ts=%x ti=%x\n",
		swapbytes, swapwords, *ts, *ti);

 BOOL aok;
 if(abs(bitpix) <= 16)
	aok = image_alloc(p, rows, cols);
 else
	aok = image_alloc_float(p, rows, cols);

 if(!aok)
	gpk_err("Cannot allocate memory for images", 0);

D fprintf(stderr, "alloc check.\n");


 if(bitpix == -32)	{
	 assert(sizeof(float) == 4);
	 float *h = (float *)malloc(sizeof(float)*p->nlines);
	 assert(h);
	 int i;
	 C int nl = p->nlines;
	 for(i=0; i<p->npts; i++)	{
		if(s.fread((char *)h, 4, nl) != nl) {
			return gpkio_errmsg(s);
			}

		if(swapbytes)
			gpkio_swab_in_place((short *)h, sizeof(float)*nl);
		if(swapwords)
			gpkio_swaw((char *)h, sizeof(float)*nl);
		float **H = p->H;
		INNERLOOP(j, 0, nl, H[j][i] = h[j])
		}

	if(float2test(p->H)!=0)	{
		fprintf(stderr, "Corrupted array on %d=%d\n", i, float2test(p->H));
		fprintf(stderr, "Apparent size= %d x %d\n", p->nlines, p->npts);
		assert(0);
		}

	free(h);
	p->prop->add("BITPIX", (int)(-8*sizeof(float)));
 	}
 else
	gpk_err("Bad format combination", 0);

 return 0;
}


char * gpkio_read_in_ascii_transposed(RBFILE& s, struct image *p)
{
 if(!image_alloc_float(p, p->nlines, p->npts)) {
	fprintf(stderr, "WARN: ascii_read.c: Cannot allocate memory for images");
	assert(0);
	}

 int i;
 for(i=0; i<p->npts; i++)	{
	int j;
	for(j=0; j<p->nlines; j++)	{
		char buf[64];
		if(!get_token(s, buf, sizeof(buf)))	{
			char err[128];
			sprintf(err, "can't tokenize at (%d,%d)",
					i, j);
			image_destr(p);
			return strdup(err);
			}
		p->H[j][i] = safe_atof(buf);
		}
	}

 return 0;
}
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char * getdata_focas(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_fits(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_ascii(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_sphere(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_ATTSSW(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_SIG(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_EST(struct multi_image *rv, RBFILE& s, BOOL header_only);
char * getdata_HTK(struct multi_image *rv, RBFILE& s, BOOL header_only);


enum read_in_e { LOCAL_ORDER = 0, NETWORK_ORDER=1, ANTI_NETWORK, SWAB, SWAW, SWAWB};


BOOL focas_writefile(C struct image *p, FILE *out, C proplist& control);
BOOL ascii_writefile(C struct image *p, FILE *out, C proplist& control);
BOOL FITS_writefile(C struct image *p, FILE *out, C proplist& control);
BOOL sphere_writefile(C struct image *p, FILE *out, C proplist& control);
BOOL SIG_writefile(C struct image *p, FILE *out, C proplist& control);
BOOL ESPS_writefile(C struct image *p, FILE *out, C proplist& control);
BOOL HTK_writefile(C struct image *p, FILE *out, C proplist& control);

BOOL write_out_data(FILE *out, C struct image *p, int bitpix,
			read_in_e swap, double sc, double sh);

void scale_image_for_bitpix(C struct image *p, int bitpix,
				double *bscale, double *bzero,
				double *raw_data_min, double *raw_data_max,
				proplist *q, BOOL allow_bzero);



char *gpkio_errmsg(C RBFILE &s);
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/*****************************************************************************

				FOCAS_WRITE.C
				Writes Tyson FOCAS format 2-dimensional image files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <limits.h>
#include <assert.h>
#include <time.h>
#include <string.h>
#include <math.h>
#include <float.h>
#include <math.h>

#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/assert.h"
#include "rbfile.h"
#include "internals.h"

#include "gpklib/ieee754.h"
# define FINITE	finite
# define ISNAN	isnan
# define FABS	fabs
#include "gpklib.h"
#include "gpklib/NaN.h"
#include "gpklib/image.h"
#include "rw_misc.h"

#define D if(0)


LOCAL void write_focas_short(short a, FILE *fp)
{
	putc(((unsigned)a>>8)&0377, fp);
	putc((unsigned)a&0377, fp);
}

typedef int fourbyte;
#define FOURBYTE_NAN	INT_NAN
#define FOURBYTE_Max	INT_Max
#define FOURBYTE_Min	INT_Min


LOCAL void write_focas_fourbyte(fourbyte a, FILE *fp)
{
	C fourbyte ah = a>>16;
	putc((ah>>8)&0377, fp);
	putc(ah&0377, fp);
	putc((a>>8)&0377, fp);
	putc(a&0377, fp);
}


LOCAL void write_focas_float(float a, FILE *fp)
{
	float aa = a;
	assert(sizeof(aa)==4);
	fwrite((char *)&aa, 1, sizeof(aa), fp);
}



LOCAL void putsl(const char *s, int n, FILE *f, BOOL merge)
{
	int i;
	for(i=0; s && *s && i<n; i++, s++)	{
		if(!merge && (*s == '\n' || *s=='\r'))
			putc('\0', f);
		else
			putc(*s, f);
	}
	for(; i<n; i++)
		putc(0, f);
}


LOCAL void putprop(const proplist*x, const char *prop, int n, FILE *f, BOOL merge=FALSE)
{
	putsl(x->gets(prop), n, f, merge);
}


BOOL focas_writefile(C struct image *p, FILE *Out, C proplist& control)
{

 assert(p->prop);
 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q += control;
 int bitpix = q.geti("BITPIX", -32);
 if(bitpix == 0)	{
	q.add("BITPIX", -32);
	bitpix = q.geti("BITPIX", -32);
	}

 double bscale, bzero, rawmin, rawmax;
 scale_image_for_bitpix(p, bitpix, &bscale, &bzero, &rawmin, &rawmax, &q, TRUE);

	assert(sizeof(fourbyte)==4);
	assert(FOURBYTE_NAN == (sizeof(int)==4 ? INT_NAN : LONG_NAN));

	fourbyte blank;
	if(bitpix == 32)
		blank = FOURBYTE_NAN;
	else if(bitpix == 16)
		blank = SHRT_NAN;
	else if(bitpix == 8)
		blank = SCHAR_NAN;
	else	blank = 0;	/* Will not be used. */


	write_focas_short(0, Out); /* blksiz */
	write_focas_short(bitpix, Out); /* bitpix */
	write_focas_short(2, Out); /* naxis */
	write_focas_short(p->npts, Out);
	write_focas_short(p->nlines, Out);
	write_focas_short(0, Out); /* dflags */
	write_focas_short(0, Out); /* maptyp */
	write_focas_short(0, Out); /* bunit */
	write_focas_short(0, Out); /* ctype1 */
	write_focas_short(0, Out); /* ctype2 */
	if(bitpix == 32)	{
		write_focas_fourbyte(roundL(rawmax), Out);
		write_focas_fourbyte(roundL(rawmin), Out);
		}
	else if(bitpix == 16)	{
		write_focas_fourbyte(roundS(rawmax), Out);
		write_focas_fourbyte(roundS(rawmin), Out);
		}
	else	{
		write_focas_float(rawmax, Out);
		write_focas_float(rawmin, Out);
		}
	write_focas_float(q.getd("BSCALE", 1), Out);	/* bscale */
	write_focas_float(q.getd("BZERO", 0), Out);	/* bzero */

	write_focas_float(0.5*p->npts, Out);	/* crpix1 */
	write_focas_float(p->xcenter, Out);	/* crval1 */
	write_focas_float(p->xscale, Out);	/* cdelt1 */
	write_focas_float(0.0 , Out);	/* crota1 */
	write_focas_float(0.5*p->nlines , Out);	/* crpix2 */
	write_focas_float(p->ycenter, Out);	/* crval2 */
	write_focas_float(p->yscale, Out);	/* cdelt2 */
	write_focas_float(0.0 , Out);	/* crota2 */
	write_focas_fourbyte(blank, Out);
	putc('T', Out);	putc(' ', Out);
	write_focas_short(abs(bitpix)/8, Out);	/* bytepix */
	write_focas_float(rawmax!=rawmin ? 500.0/(rawmax-rawmin)
										: 1.0, Out);	/* dscale */
	write_focas_float(-0.5*(rawmin+rawmax), Out);	/* dzero */
	{
	int ii;
	for(ii=0;ii<12;ii++)
		putc(0, Out);				/* dummy */
	}
	putprop(&q, "%LABEL", 32, Out);
	putprop(&q, "%ORIGIN", 32, Out);

	if(!q.get("%DATE"))	{
		time_t ct = time(0);
		struct tm *tb = gmtime(&ct);
		char buf[100], buf2[100];
		sprintf(buf, "%02d/%02d/%02d", tb->tm_mday, 1+tb->tm_mon, 1900+tb->tm_year);
		sprintf(buf2, "%ld sec since 1/1/1970", ct);
		q.add("%DATE", buf, buf2);
		}
	putprop(&q, "%DATE", 32, Out);

	putprop(&q, "%OBSERVER", 32, Out);
	putprop(&q, "%NEXTPIC", 32, Out);
	putprop(&q, "%COMMENT", 256, Out);

 return write_out_data(Out, p, bitpix, LOCAL_ORDER, bscale, bzero);
}
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#include <stdio.h>

#ifdef ferror
# undef ferror
# undef feof
#endif
/* Linux defines these as macros, which messes up the class definition. */
# define _stdio_ferror ferror
# define _stdio_feof feof

struct rbfile	{
	private:
	char *buf;	/* The start of the buffer.  Buffer starts at BOF. */
	char *ptr;	/* The current position in the buffer. */
	char *end;	/* The highest spot in the buffer that contains data.*/
	char *endalloc;	/* The end of the buffer. */
	char *eof;	/* The end of the file. */
	FILE *fp;
	const static int BS;
	int delayed_remove;
	void grow(int n);
	void remove_buf();
	int (rbfile::*fg)();
	int fgetc_eof(), fgetc_direct(), fgetc_end(), fgetc_buf();

	rbfile(const rbfile&);
	rbfile& operator=(const rbfile&);

	public:
	void commit();		/* End buffering. */
	void rewind();		/* Back to beginning */
	int fgetc()	{ return (this->*fg)(); }
	char *fgets(char *b, int sz);
	int fread(void *p, size_t sz, int n);
	rbfile(FILE *fp);
	~rbfile()	{delete [] buf;}
	long tell() const;
	int ungetc(int c);
	int ferror() const {return ::_stdio_ferror(fp);}
	int feof() const;
	};

typedef rbfile RBFILE;
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char *gpkio_read_in_data(RBFILE& s,
			struct image *p, int rows, int cols,
			int bitpix, long blank,
			read_in_e swap);

char *gpkio_read_in_transposed(RBFILE& s,
			struct image *p, int rows, int cols,
			int bitpix, long blank,
			read_in_e swap);

char * gpkio_read_in_data_ascii(RBFILE& s, struct image *p);
char * gpkio_read_in_ascii_transposed(RBFILE& s, struct image *p);
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/*****************************************************************************

				READ.C
				Main routine that calls format-specific read routines.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <limits.h>
#include <assert.h>
#include <math.h>
#include <unistd.h>
/* #include <string.h> */
#include <memory.h>
#include <errno.h>

#include "gpk_std.h"
#include "gpklib/ieee754.h"
#include "gpklib/NaN.h"
#include "gpklib/image.h"
#include "gpkio.h"
#include "gpklib.h"
#include "gpklib/err.h"
#include "gpklib/innerloop2.h"
#include "rbfile.h"
#include "internals.h"
#include "gpklib/assert.h"

#define D	if(0)


#define N_READERS 8

struct reader_s	{
	char * (*reader)(struct multi_image *rv, RBFILE& s, BOOL header_only);
	C char *name;
	} reader[N_READERS] = {
		{getdata_fits, "FITS"},
		{getdata_ascii, "GPK_ASCII"},
		{getdata_SIG, "SIG"},
		{getdata_sphere, "SPHERE"},
		{getdata_HTK, "HParam"},
		{getdata_focas, "FOCAS"},
		{getdata_ATTSSW, "ATTSSW"},
		{getdata_EST, "EST"}
		};



LOCAL char * cmalloc(int x) { return (char *)malloc(x);}



GLOBAL BOOL minmax_strict = FALSE;

LOCAL BOOL tailmatch(C char *p, C char *q)
{
 C int slp = strlen(p);
 C int slq = strlen(q);
 return slp>=slq && strcmp(&p[slp-slq], q)==0;
}


LOCAL C char *is_Z_name(C char *p)
{
 assert(p);
 if(tailmatch(p, ".Z"))
	return "zcat";
 if(tailmatch(p, ".gz"))
	return "zcat";
 if(tailmatch(p, ".bz2"))
	return "bzcat";
 return FALSE;
}


LOCAL FILE *zcat_pipe(C char *name, C char *uncompressor)
{
 FILE *rv;
 char *cmdbuf = cmalloc(strlen(uncompressor) + 1 + strlen(name) + 1);
 assert(cmdbuf);

 strcpy(cmdbuf, uncompressor);
 strcat(cmdbuf, " ");
 strcat(cmdbuf, name);

 rv = popen(cmdbuf, "rb");
 free(cmdbuf);
 return rv;
}


char *gpkio_errmsg(C RBFILE &s)
{
 return strdup(s.ferror() ? "Read error" : "File truncated");
}


LOCAL C char *suffixes[] = {"", ".Z", ".gz", 0};
C static int MaxSuffixLen = 3;

struct multi_image readfile(C char *name, BOOL header_only)
{
 FILE *InStream = 0;
 struct multi_image rv;
 BOOL pipe_in_use = FALSE;

 D fprintf(stderr, "libgpkio: readfile %s\n", name);

 multi_image_empty(&rv);

 BOOL use_stdin = FALSE;
 char *name_suf = cmalloc(strlen(name)+MaxSuffixLen+1);
 if(name[0] != '-') {
	C char **p;
	assert(name_suf);
	for(p=suffixes;*p;p++)	{
		strcpy(name_suf, name);
		strcat(name_suf, *p);
		if(access(name_suf, R_OK)==0)
			break;
		}
 	if(!*p)	{
		free(name_suf);
		fprintf(stderr, "readfile: can't find file, even compressed: %s\n", name);
		return rv;
		}
 	}
 else	{
	use_stdin = TRUE;
	strcpy(name_suf, name);
	}

 C char *uncompressor = is_Z_name(name_suf);
 if(!uncompressor && use_stdin)
	InStream = stdin;
 else if(uncompressor && use_stdin)
	pipe_in_use = (InStream = zcat_pipe("-", uncompressor))!=0;
 else if(!uncompressor)
	InStream = fopen(name_suf, "rb");
 else
	pipe_in_use = (InStream = zcat_pipe(name_suf, uncompressor))!=0;

 if(!InStream)	{
	fprintf(stderr, "ERR: Cannot open %s: %s",
			name_suf, strerror(errno));
	free(name_suf);
	return rv;
	}

 RBFILE s(InStream);

 BOOL success = FALSE;
 int i;
 char *error[N_READERS];
 for(i=0; i<N_READERS; i++)
	 error[i] = NULL;
 for(i=0; i<N_READERS; i++)	{
	assert(rv.n_image == 0);
	D fprintf(stderr, "Trying to interpret as %s...", reader[i].name);
	error[i] = (*reader[i].reader)(&rv, s, header_only);
 	assert(rv.n_image <= NPL);
	if(!error[i]) {
		D fprintf(stderr, "OK\n");
		success = TRUE;
		break;
		}
	else {
		D fprintf(stderr, "Error=%s\n", error[i]);
		}
	}
 if(!success)	{
	for(i=0; i<N_READERS; i++)	{
		if(error[i])	{
			fprintf(stderr, "WARN: %s: %s\n",
					name_suf, error[i]);
			free(error[i]);
			error[i] = 0;
			}
		}
	multi_image_empty(&rv);
	}

 assert(rv.n_image>=0 && rv.n_image <= NPL);
 if(rv.n_image <= 0)
	fprintf(stderr, "WARN: read.c: Nothing done\n");

 assert(rv.n_image>=0 && rv.n_image <= NPL);
 for(i=0; i<rv.n_image; i++)
	rv.image[i].prop->add("_NAME", name_suf, name);

 assert(rv.n_image>=0 && rv.n_image <= NPL);
 free(name_suf);

 if(pipe_in_use)
 	pclose(InStream);
 else if(use_stdin)
 	;
 else
 	fclose(InStream);
 assert(rv.n_image>=0 && rv.n_image <= NPL);
 multi_image_check(&rv);

 return rv;
}
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/*****************************************************************************

				SIG_READ.C
				Read SIG format audio data files.
				These files were used at Bell Laboratories 1980-2002.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <errno.h>
#include <ctype.h>
#include <math.h>

#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/ieee754.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "rbfile.h"
#include "gpklib/assert.h"
#include "internals.h"
#include "rw_misc.h"
#include "read_data.h"


#define D	if(0)




BOOL parse_hdr_record(char *s, char **a, char **v, char **c)
{
	chomp_newline(s);
	while(*s && isspace(*s))
		s++;
	*a = s;
	while(*s && (isalnum(*s) || *s=='_'))
		s++;
	if(! *s)
		return FALSE;
	*s = '\0';
	s++;
	while(*s && isspace(*s))
		s++;
	*v = s;
	*c = 0;
	while(*s) {
		if(*s == '#')
			*c = s;
		s++;
		}
	if(c) {
		*c = '\0';
		c++;
		}
	return TRUE;
}


int bitpix_from_typecode(int s)
{
	C int SIG_FORMAT = 0xf00;
	C int SIG_DATA_TYPE = 0xf;
	C int SIG_ASCII = 0x100;
	C int SIG_BINARY = 0x000;
	C int APERIODIC_SIGNALS = 0x30;
	C int VAR_REC_SIGNALS = 0xc0;

	if(s & (VAR_REC_SIGNALS | APERIODIC_SIGNALS))
		fprintf(stderr, "WARN: VAR_REC or APERIODIC flag is set: %x\n", s);

	if((s & SIG_FORMAT) == SIG_ASCII)
		return 0;
	if((s & SIG_FORMAT) != SIG_BINARY) {
		fprintf(stderr, "DBG: oops: NOT BINARY: %x\n", s);
		return INT_NAN;	/* We don't handle byteswapped SIGs. */
		}

 	C int code = s & SIG_DATA_TYPE;
	if(code == 8)
		return -64;
	else if(code == 7)
		return -32;
	else if(code == 5)
		return 32;
	else if(code == 4)
		return 16;
	else if(code == 1)
		return 8;

	return INT_NAN;
}



int min(int a, int b)
{
 return a<b ? a : b;
}


C unsigned sig_magic = ('S'<<24) | ('I' << 16) | ('G' << 8) | '\n';
C unsigned sig_magic_swab = ('I'<<24) | ('S' << 16) | ('\n' << 8) | 'G';
C unsigned sig_magic_swaw = ('G'<<24) | ('\n' << 16) | ('S' << 8) | 'I';
C unsigned sig_magic_swawb = ('\n'<<24) | ('G' << 16) | ('I' << 8) | 'S';

char *getdata_SIG(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 char err[1024];
 struct image * p = &rv->image[0];
 enum read_in_e swap = LOCAL_ORDER;

 s.rewind();
 multi_image_empty(rv);

 p->prop = new proplist;
 assert(p->prop);

 int hdrsize;
 int hdr_line = 1;
 unsigned hdr_magic;
 assert(sizeof(hdr_magic) == 4);
 if(!s.fread(&hdr_magic, 1, sizeof(hdr_magic))) {
	multi_image_destr(rv);
	return strdup("read error at top of header.");
	}

 if(hdr_magic == sig_magic)
	swap = LOCAL_ORDER;
 else if(hdr_magic == sig_magic_swab)
	swap = SWAB;
 else if(hdr_magic == sig_magic_swaw)
	swap = SWAW;
 else if(hdr_magic == sig_magic_swawb)
	swap = SWAWB;
 else {
	multi_image_destr(rv);
	return strdup("not SIG: top of header mismatch.");
	}
 D fprintf(stderr, "swap=%d\n", swap);
 hdr_line++;
 char hdr_rec[10000];
 if(!s.fgets(hdr_rec, sizeof(hdr_rec))
		 || (hdrsize = safe_atoi(hdr_rec))==INT_NAN
		|| hdrsize<0 || hdrsize>300000) {
	multi_image_destr(rv);
	return strdup("not SIG: bad header size on line 2.");
	}
	
 C long startheaderposition = s.tell();
 /* We terminate conservatively, to allow for miscounting in the
 header length.  We know that there are no lines shorter than 'x \n'
 */
 while(s.tell() < hdrsize + startheaderposition - 3) {
	D fprintf(stderr, "tell=%ld, hdrsize=%d h+shp=%ld\n", s.tell(),
			hdrsize, hdrsize+startheaderposition);
	hdr_line++;
	if(!s.fgets(hdr_rec, sizeof(hdr_rec)))	{
		multi_image_destr(rv);
		sprintf(err, "not SIG: can't read header, line %d.",
				hdr_line);
		return strdup(err);
		}
	D fprintf(stderr, "DBG: s.fgets done: {%s}\n", hdr_rec);

	if(hdr_rec[0] == '\0' || is_blank_line(hdr_rec))
		continue;

	if(!chomp_newline(hdr_rec) < 0)	{
		multi_image_destr(rv);
		sprintf(err, "not SIG: header missing newline "
				"(line %d too long or null?)", hdr_line);
		return strdup(err);
		}

	char *attr, *val, *com;
	if(! parse_hdr_record(hdr_rec, &attr, &val, &com)) {
		multi_image_destr(rv);
		sprintf(err, "not SIG: can't parse header line %d", hdr_line);
		return strdup(err);
	}

	D fprintf(stderr, "ATTR<%s> val=<%s>\n", attr, val);
	if(strcmp(attr, "remark")==0 || strcmp(attr, "comment")==0)
		add_append_property(p->prop, "COMMENT", val, com);
	else if(strcmp(attr, "description")==0
			|| strcmp(attr, "operation")==0
			|| strcmp(attr, "operator")==0)
		add_append_property(p->prop, "HISTORY", val, com);
	else if(strcmp(attr, "frequency")==0) {
		p->prop->add("CDELT2", 1.0/atof(val), com);
		}
	else if(strcmp(attr, "samples")==0)
		p->prop->add("NAXIS2", atoi(val), com);
	else if(strcmp(attr, "dimensions")==0)
		p->prop->add("NAXIS1", atoi(val), com);
	else if(strcmp(attr, "type_code")==0) {
		C int SPECIAL_SIGNALS = 0xff000;	/* Signals.h */
		C int typecode = strtol(val, (char **)0, 16);
		C int bitpix = bitpix_from_typecode(typecode);
		if(bitpix == INT_NAN) {
			multi_image_destr(rv);
			sprintf(err, "not SIG: can't interpret type-code(%s) line %d", val, hdr_line);
			return strdup(err);
			}
		p->prop->add("BITPIX", bitpix, com);

		if(typecode & SPECIAL_SIGNALS)	{
			char ssbf[128];
			sprintf(ssbf, "%#x", typecode & SPECIAL_SIGNALS);
			p->prop->add("SIG_SPECIAL_SIGNALS", ssbf);
			}
		else
			p->prop->add("SIG_SPECIAL_SIGNALS", (char *)0);
		}
	else if(strcmp(attr, "start_time")==0) {
		p->prop->add("CRVAL2", atof(val), com);
		p->prop->add("CRPIX2", 1.0);
		}
	else if(strcmp(attr, "end_time") == 0)
		;
	else if(strcmp(attr, "time")==0)
		p->prop->add("TIME", val, com);
	else if(strcmp(attr, "date")==0)
		p->prop->add("DATE", val, com);
	else
		p->prop->add(attr, val, com);
	D fprintf(stderr, "s.tell()=%ld\n", s.tell());
	}

 while(s.tell() < hdrsize + startheaderposition)
	s.fgetc();

 if(p->prop->get("identifiers")) {
	/* I think these aren't handled quite right,
	   esp. if they contain newline,
	   or if a weird bounding character is used.
	*/
	char *ss = strdup(p->prop->gets("identifiers"));
	char **isp = csplit(ss, " \t\r\n,;");
	C int csc = csplitcount(isp);
	C int na1 =  p->prop->geti("NAXIS1", -1);
	if(csc != na1)
		fprintf(stderr, "#WARN: SIG_read: number of identifiers doesn't match NAXIS1");
	int i;
	for(i=0; i<csc && i<na1; i++) {
		char tt[512];
		sprintf(tt, "TTYPE%1d", i+1);
		p->prop->add(tt, isp[i]);
		}
	p->prop->add("identifiers", (C char *)0);
	}

 int rows = p->prop->geti("NAXIS2", -1);
 if(rows <= 0)	{
	sprintf(err, "not SIG: bad NAXIS2=%s", p->prop->gets( "NAXIS2", ""));
	multi_image_destr(rv);
	return strdup(err);
	}

 int cols = p->prop->geti("NAXIS1", -1);
 if(cols <= 0)	{
	sprintf(err, "not SIG: bad NAXIS1=%s", p->prop->gets( "NAXIS1", ""));
	multi_image_destr(rv);
	return strdup(err);
	}

 D fprintf(stderr, "Committed to SIG_image\n");
 s.commit();		/* Toss out the buffer. */

 if(!header_only)	{
	char * fail = 0;
	C int bitpix = p->prop->geti("BITPIX", 0);
	if(bitpix != 0)
		fail = gpkio_read_in_data(s, p, rows, cols, bitpix, p->prop->getl("BLANK"), swap);
	else
		fail = strdup("can't read SIG files with BITPIX=0");

	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not SIG: read fails after header: %s.", fail);
		free(fail);
		return strdup(err);
		}
	}
 p->xscale = p->prop->getd("CDELT1");
 p->yscale = p->prop->getd("CDELT2");
 p->zscale = p->prop->geti("BITPIX", 0)<=0 ? 1.0 : pow(0.5, p->prop->geti("BITPIX", 0));
 p->zshift = 0.0;

 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(cols-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(rows-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 D fprintf(stderr, "ycenter=%g from v=%g sc=%g pix=%g rows=%d\n",
		p->ycenter, p->prop->getd("CRVAL2", 0.0), p->yscale,
		p->prop->getd("CRPIX2", 1.0), rows);

 p->i_noise = 0.0;
 p->prop->add("_FILETYPE", "SIG", "Lucent/AT&T audio format");
 gpkio_date_fix(p->prop);
 rv->n_image++;

 return 0;
}










speechresearch/gpkio/gpkio.h


#ifndef GPKIO_H
# define GPKIO_H
#include <gpk_std.h>
#include <gpklib/image.h>

struct multi_image readfile(C char *name, BOOL header_only = FALSE);
BOOL writefile(C struct multi_image *rv, C char *name);
BOOL writefile(C struct image *rv, C char *name, C char *control = 0);

#endif










speechresearch/gpkio/ATTSSW_read.c


/*****************************************************************************

				ATTSSW_READ.C
				Read an AT&T audio file format.

Copyright (C) 2002 Greg Kochanski, gpk@ieee.org .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include <assert.h>
#include <string.h>
#include <ctype.h>
#include <math.h>

#include "gpk_std.h"
#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/NaN.h"
#include "gpklib/image.h"
#include "rbfile.h"
#include "gpklib/innerloop4.h"
#include "internals.h"
#include "rw_misc.h"


#define D	if(0)

LOCAL char *read_in_data_ATT(RBFILE& s, image *p);
LOCAL int max(int a, int b) { return a>b ? a : b; }


LOCAL char * parse_hdr_record(char *hdr_rec, struct image *p);
LOCAL int ulaw2linear( unsigned char	u_val);


#define U(x) (0377 & (unsigned)(x))



LOCAL int ascii_chars(C char *c)
{
 for(; *c; c++)
	if(!isascii(*c))
		return 0;

 return 1;
}



LOCAL int is_integer(C char *c)
{
 static char islegal[256];
 static int setup = 0;
 if(!setup)	{
	setup = 1;
	C char *p = "0123456789 \t";
	while(*p)
		islegal[U(*p++)] = 1;
	}

 for(; *c; c++)
	if(!islegal[U(*c)])
		return 0;

 return 1;
}



char * parse_hdr_record(char *hdr_rec, struct image *p)
{
 char err[512];
 static int legal_attribute_char_set = 0;
 static char legal_attribute_char[256];

 if(!legal_attribute_char_set)	{
	C char *s = "-_QWERTYUIOPASDFGHJKLZXCVBNM1234567890qwertyuiopasdfghjklzxcvbnm";
	for(; *s; s++)
		legal_attribute_char[U(*s)] = 1;
	legal_attribute_char_set = 1;
	}

 D fprintf(stderr, "parsing {%s}\n", hdr_rec);

 char *v;
 char *a = &hdr_rec[0];
 char *c = "";
 char *eq = 0;

 for(eq=hdr_rec; *eq && *eq!=' '; eq++)
	if(!legal_attribute_char[U(*eq)])	{
		sprintf(err, "illegal attribute char: %x at pos %u",
				*eq, eq-hdr_rec);
		return strdup(err);
		}
 if(eq == hdr_rec)	{
	sprintf(err, "missing attribute");
	return strdup(err);	/* No attribute.  */
	}

 D fprintf(stderr, "got attribute: {%s}\n", a);

 if(*eq == ' ')	{
	*eq = '\0';

	for(v=eq+1; *v==' '; v++)
		;

	if(*v == '"')	{	/* String. */
		v++;
		char *ev, *t;
		for(t=ev=v; *ev; ev++)	{
			if(*ev=='"' && ev[1]=='"')	{
				ev++;
				*t++ = *ev;
				}
			else if(*ev == '"')
				break;
			else	*t++ = *ev;
			}
		*t = '\0';
		if(*ev)	{
			c = ev+1;
			*ev = '\0';
			}

		while(*c == ' ')
			c++;
		if(*c=='/' || *c=='#')
			c++;
		}
	else	{		/* Mostly numbers, I suppose. */
		chomp_whitespace(v);
		}

	if(*c)	{
		while(*c == ' ')
			c++;
		chomp_whitespace(c);
		}
	}
 else	{	/* No value. */
	v = "";
	}

 if(!ascii_chars(v) || !ascii_chars(c))	{
	sprintf(err, "non-ascii character in value or comment for %s",
			a);
	return strdup(err);
	}

 D fprintf(stderr, "IAttr=%s, val=%s, comment=%s\n", a, v, c);

 add_append_property(p->prop, a, v, c);

 return 0;
}



char * getdata_ATTSSW(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 char err[1024];
 struct image * p = &rv->image[0];

 s.rewind();
 multi_image_empty(rv);

 p->prop = new proplist;
 assert(p->prop);

 char hdr_rec[10000];
 int hdr_line = 0;
 while(1)	{
	hdr_line++;
	if(!s.fgets(hdr_rec, sizeof(hdr_rec)))	{
		multi_image_destr(rv);
		sprintf(err, "not ascii-image: can't read header, line %d.",
				hdr_line);
		return strdup(err);
		}

	D fprintf(stderr, "DBG: s.fgets done: {%s}\n", hdr_rec);


	if(hdr_rec[0] == '#')
		continue;

	if(hdr_rec[0] == '\0')	{
		multi_image_destr(rv);
		sprintf(err, "not ATT_SSW: null header line %d.",
				hdr_line);
		return strdup(err);
		}

	if(chomp_newline(hdr_rec) < 0)	{
		multi_image_destr(rv);
		sprintf(err, "not ATT_SSW: header missing newline "
				"(line %d too long or null?)", hdr_line);
		return strdup(err);
		}

	if(hdr_rec[0] == '\0')
		break;

	if(hdr_line==1 && strcmp(hdr_rec, "ATT_SSW")!=0)	{
		multi_image_destr(rv);
		sprintf(err, "not ATT_SSW: First line is incorrect.");
		return strdup(err);
		}
	else if(hdr_line == 1)
		continue;
	else if(hdr_line == 2)	{
		if(is_integer(hdr_rec))	{
			char *buf = (char *)malloc(strlen(hdr_rec)+4);
			strcpy(buf, "ID ");
			strcat(buf, hdr_rec);
			parse_hdr_record(buf, p);
			continue;
			}
		else	{
			sprintf(err, "not ATT_SW: second line not integer.");
			multi_image_destr(rv);
			return strdup(err);
			}
		}

	char *hpfail = parse_hdr_record(hdr_rec, p);
	if(hpfail)	{
		multi_image_destr(rv);
		sprintf(err, "not ATT_SSW: can't parse header line %d: %s", hdr_line, hpfail);
		free(hpfail);
		return strdup(err);
		}
	D fprintf(stderr, "DBG: done with {%s}\n", hdr_rec);
	}



 s.commit();		/* Toss out the buffer. */

 if(!header_only)	{
	char * fail = read_in_data_ATT(s, p);
 	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not ascii image: read fails after header: %s.", fail);
		return strdup(err);
		}
	}
 p->xscale = p->prop->getd("CDELT1", 1.0);
 p->xscale = p->prop->getd("xscale", p->xscale);
 p->yscale = p->prop->getd("CDELT2", 1.0);
 p->yscale = p->prop->getd("yscale", p->yscale);
 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(p->npts-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(p->nlines-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 p->zscale = p->prop->getd("BSCALE", 1.0/8192);
 p->zscale = p->prop->getd("zscale", p->zscale);
 p->zshift = p->prop->getd("BZERO", 0.0);
 p->zshift = p->prop->getd("zshift", p->zshift);
 p->i_noise = p->prop->getd("I_NOISE", p->zscale);

 if(!header_only)
	p->prop->add("SAT_LEVEL",
		max(max(abs(ulaw2linear(0)), abs(ulaw2linear(127))),
			max(abs(ulaw2linear(255)), abs(ulaw2linear(128))))
		* p->zscale,
			"Maximum possible amplitude");

 p->prop->add("_FILETYPE", "ATT_SSW", "AT&T speech data format");


 rv->n_image++;

 return 0;
}


LOCAL short sign_extend(short x)
{
 short x0 = x;
 if(x > 127)	{
	x = 127 - x;
	}
 D fprintf(stderr, "Sign_extend(0%o %d) = 0%o %d\n", x0, x0, x, x);
 return x;
}


LOCAL short swapinbyte(short x)
{
 short x0 = x;
 short rv = 0;
 int i;
 for(i=0; i<8; i++, x >>=1)	{
	rv <<= 1;
	if(x & 1)
		rv |= 1;
	}

 D fprintf(stderr, "SWAP(0%o) = 0%o\n", x0, rv);
 return rv;
}




char * read_in_data_ATT(RBFILE& s, image *p)
{
 C static int BUFCHUNK = 32768;
 short *d = 0;
 int na = 0, n = 0;
 BOOL invert = strcmp(p->prop->gets("bit_sense", "NORMAL"), "INV")==0;
 BOOL swap_in_byte = strcmp(p->prop->gets("bit_order", "LE"), "LE")==0;
 int c;
 short map[256];

 D fprintf(stderr, "DBG: invert=%d, swap=%d\n", invert, swap_in_byte);

 if(invert && !swap_in_byte)	{
	int i;
	for(i=0; i<256; i++)
		map[i] = ulaw2linear(0377 & i);
	}
 else if(!swap_in_byte)	{
	int i;
	for(i=0; i<256; i++)
		map[i] = ulaw2linear(~i);
	}
 else if(invert && swap_in_byte)	{
	int i;
	for(i=0; i<256; i++)
		map[i] = ulaw2linear(0377 & swapinbyte(i));
	}
 else if(swap_in_byte)	{
	int i;
	for(i=0; i<256; i++)
		map[i] = ulaw2linear(~swapinbyte(i));
	}



 while((c=s.fgetc()) != EOF)	{
	if(n >= na)	{
		short *tmp = short1alloc(na += na/2 + BUFCHUNK);
		if(d)
			memcpy(tmp, d, n * sizeof(short));
		short1free(d);
		d = tmp;
		}
	d[n++] = map[c];
	}

 if(!image_alloc(p, n, 1)) {
	short1free(d);
	assert(0);
	}

 INNERLOOP(i, 0, n, p->h[i][0] = d[i]);
 short1free(d);
 p->npts = 1;
 p->nlines = n;
 image_setzscale(p, 1/128.0, "arbs", 0.0);

 return 0;
}


/*...... g711.c */
/*
 * This source code is a product of Sun Microsystems, Inc. and is provided
 * for unrestricted use.  Users may copy or modify this source code without
 * charge.
 *
 * SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
 * THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR
 * PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.
 *
 * Sun source code is provided with no support and without any obligation on
 * the part of Sun Microsystems, Inc. to assist in its use, correction,
 * modification or enhancement.
 *
 * SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE
 * INFRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
 * OR ANY PART THEREOF.
 *
 * In no event will Sun Microsystems, Inc. be liable for any lost revenue
 * or profits or other special, indirect and consequential damages, even if
 * Sun has been advised of the possibility of such damages.
 *
 * Sun Microsystems, Inc.
 * 2550 Garcia Avenue
 * Mountain View, California  94043
 */

/*
 * g711.c
 *
 * u-law, A-law and linear PCM conversions.
 */
#define	SIGN_BIT	(0x80)		/* Sign bit for a A-law byte. */
#define	QUANT_MASK	(0xf)		/* Quantization field mask. */
#define	NSEGS		(8)		/* Number of A-law segments. */
#define	SEG_SHIFT	(4)		/* Left shift for segment number. */
#define	SEG_MASK	(0x70)		/* Segment field mask. */

static short seg_end[8] = {0xFF, 0x1FF, 0x3FF, 0x7FF,
			    0xFFF, 0x1FFF, 0x3FFF, 0x7FFF};

/* copy from CCITT G.711 specifications */
LOCAL unsigned char _u2a[128] = {			/* u- to A-law conversions */
	1,	1,	2,	2,	3,	3,	4,	4,
	5,	5,	6,	6,	7,	7,	8,	8,
	9,	10,	11,	12,	13,	14,	15,	16,
	17,	18,	19,	20,	21,	22,	23,	24,
	25,	27,	29,	31,	33,	34,	35,	36,
	37,	38,	39,	40,	41,	42,	43,	44,
	46,	48,	49,	50,	51,	52,	53,	54,
	55,	56,	57,	58,	59,	60,	61,	62,
	64,	65,	66,	67,	68,	69,	70,	71,
	72,	73,	74,	75,	76,	77,	78,	79,
	81,	82,	83,	84,	85,	86,	87,	88,
	89,	90,	91,	92,	93,	94,	95,	96,
	97,	98,	99,	100,	101,	102,	103,	104,
	105,	106,	107,	108,	109,	110,	111,	112,
	113,	114,	115,	116,	117,	118,	119,	120,
	121,	122,	123,	124,	125,	126,	127,	128};

LOCAL unsigned char _a2u[128] = {			/* A- to u-law conversions */
	1,	3,	5,	7,	9,	11,	13,	15,
	16,	17,	18,	19,	20,	21,	22,	23,
	24,	25,	26,	27,	28,	29,	30,	31,
	32,	32,	33,	33,	34,	34,	35,	35,
	36,	37,	38,	39,	40,	41,	42,	43,
	44,	45,	46,	47,	48,	48,	49,	49,
	50,	51,	52,	53,	54,	55,	56,	57,
	58,	59,	60,	61,	62,	63,	64,	64,
	65,	66,	67,	68,	69,	70,	71,	72,
	73,	74,	75,	76,	77,	78,	79,	79,
	80,	81,	82,	83,	84,	85,	86,	87,
	88,	89,	90,	91,	92,	93,	94,	95,
	96,	97,	98,	99,	100,	101,	102,	103,
	104,	105,	106,	107,	108,	109,	110,	111,
	112,	113,	114,	115,	116,	117,	118,	119,
	120,	121,	122,	123,	124,	125,	126,	127};

static int
search(
	int		val,
	short		*table,
	int		size)
{
	int		i;

	for (i = 0; i < size; i++) {
		if (val <= *table++)
			return (i);
	}
	return (size);
}

/*
 * linear2alaw() - Convert a 16-bit linear PCM value to 8-bit A-law
 *
 * linear2alaw() accepts an 16-bit integer and encodes it as A-law data.
 *
 *		Linear Input Code	Compressed Code
 *	------------------------	---------------
 *	0000000wxyza			000wxyz
 *	0000001wxyza			001wxyz
 *	000001wxyzab			010wxyz
 *	00001wxyzabc			011wxyz
 *	0001wxyzabcd			100wxyz
 *	001wxyzabcde			101wxyz
 *	01wxyzabcdef			110wxyz
 *	1wxyzabcdefg			111wxyz
 *
 * For further information see John C. Bellamy's Digital Telephony, 1982,
 * John Wiley & Sons, pps 98-111 and 472-476.
 */
LOCAL unsigned char
linear2alaw(
	int		pcm_val)	/* 2's complement (16-bit range) */
{
	int		mask;
	int		seg;
	unsigned char	aval;

	if (pcm_val >= 0) {
		mask = 0xD5;		/* sign (7th) bit = 1 */
	} else {
		mask = 0x55;		/* sign bit = 0 */
		pcm_val = -pcm_val - 8;
	}

	/* Convert the scaled magnitude to segment number. */
	seg = search(pcm_val, seg_end, 8);

	/* Combine the sign, segment, and quantization bits. */

	if (seg >= 8)		/* out of range, return maximum value. */
		return (0x7F ^ mask);
	else {
		aval = seg << SEG_SHIFT;
		if (seg < 2)
			aval |= (pcm_val >> 4) & QUANT_MASK;
		else
			aval |= (pcm_val >> (seg + 3)) & QUANT_MASK;
		return (aval ^ mask);
	}
}

/*
 * alaw2linear() - Convert an A-law value to 16-bit linear PCM
 *
 */
LOCAL int
alaw2linear(
	unsigned char	a_val)
{
	int		t;
	int		seg;

	a_val ^= 0x55;

	t = (a_val & QUANT_MASK) << 4;
	seg = ((unsigned)a_val & SEG_MASK) >> SEG_SHIFT;
	switch (seg) {
	case 0:
		t += 8;
		break;
	case 1:
		t += 0x108;
		break;
	default:
		t += 0x108;
		t <<= seg - 1;
	}
	return ((a_val & SIGN_BIT) ? t : -t);
}

#define	BIAS		(0x84)		/* Bias for linear code. */

/*
 * linear2ulaw() - Convert a linear PCM value to u-law
 *
 * In order to simplify the encoding process, the original linear magnitude
 * is biased by adding 33 which shifts the encoding range from (0 - 8158) to
 * (33 - 8191). The result can be seen in the following encoding table:
 *
 *	Biased Linear Input Code	Compressed Code
 *	------------------------	---------------
 *	00000001wxyza			000wxyz
 *	0000001wxyzab			001wxyz
 *	000001wxyzabc			010wxyz
 *	00001wxyzabcd			011wxyz
 *	0001wxyzabcde			100wxyz
 *	001wxyzabcdef			101wxyz
 *	01wxyzabcdefg			110wxyz
 *	1wxyzabcdefgh			111wxyz
 *
 * Each biased linear code has a leading 1 which identifies the segment
 * number. The value of the segment number is equal to 7 minus the number
 * of leading 0's. The quantization interval is directly available as the
 * four bits wxyz.  * The trailing bits (a - h) are ignored.
 *
 * Ordinarily the complement of the resulting code word is used for
 * transmission, and so the code word is complemented before it is returned.
 *
 * For further information see John C. Bellamy's Digital Telephony, 1982,
 * John Wiley & Sons, pps 98-111 and 472-476.
 */
LOCAL unsigned char
linear2ulaw(
	int		pcm_val)	/* 2's complement (16-bit range) */
{
	int		mask;
	int		seg;
	unsigned char	uval;

	/* Get the sign and the magnitude of the value. */
	if (pcm_val < 0) {
		pcm_val = BIAS - pcm_val;
		mask = 0x7F;
	} else {
		pcm_val += BIAS;
		mask = 0xFF;
	}

	/* Convert the scaled magnitude to segment number. */
	seg = search(pcm_val, seg_end, 8);

	/*
	 * Combine the sign, segment, quantization bits;
	 * and complement the code word.
	 */
	if (seg >= 8)		/* out of range, return maximum value. */
		return (0x7F ^ mask);
	else {
		uval = (seg << 4) | ((pcm_val >> (seg + 3)) & 0xF);
		return (uval ^ mask);
	}

}

/*
 * ulaw2linear() - Convert a u-law value to 16-bit linear PCM
 *
 * First, a biased linear code is derived from the code word. An unbiased
 * output can then be obtained by subtracting 33 from the biased code.
 *
 * Note that this function expects to be passed the complement of the
 * original code word. This is in keeping with ISDN conventions.
 */
LOCAL int
ulaw2linear(
	unsigned char	u_val)
{
	int		t;

	/* Complement to obtain normal u-law value. */
	u_val = ~u_val;

	/*
	 * Extract and bias the quantization bits. Then
	 * shift up by the segment number and subtract out the bias.
	 */
	t = ((u_val & QUANT_MASK) << 3) + BIAS;
	t <<= ((unsigned)u_val & SEG_MASK) >> SEG_SHIFT;

	return ((u_val & SIGN_BIT) ? (BIAS - t) : (t - BIAS));
}










speechresearch/gpkio/ascii_read.c


/*****************************************************************************

				ASCII_READ.C
				Reads in GPK ASCII IMAGE format data files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <errno.h>
#include <ctype.h>
#include <math.h>

#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "rbfile.h"
#include "gpklib/assert.h"
#include "internals.h"
#include "rw_misc.h"
#include "read_data.h"

#define D if(0)

char *getdata_ascii(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 char err[1024];
 struct image * p = &rv->image[0];

 s.rewind();
 multi_image_empty(rv);
 assert(rv->n_image == 0);

 p->prop = new proplist;
 assert(p->prop);

 char hdr_rec[10000];
 int hdr_line = 0;
 while(1)	{
	hdr_line++;
	if(!s.fgets(hdr_rec, sizeof(hdr_rec)))	{
		multi_image_destr(rv);
		sprintf(err, "not ascii-image: can't read header, line %d.",
				hdr_line);
		return strdup(err);
		}
	D fprintf(stderr, "DBG: s.fgets done: {%s}\n", hdr_rec);

	if(hdr_rec[0] == '#')
		continue;

	if(hdr_rec[0] == '\0')	{
		multi_image_destr(rv);
		sprintf(err, "not ascii-image: null header line %d.",
				hdr_line);
		return strdup(err);
		}

	if(!chomp_newline(hdr_rec) < 0)	{
		multi_image_destr(rv);
		sprintf(err, "not ascii-image: header missing newline "
				"(line %d too long or null?)", hdr_line);
		return strdup(err);
		}

	if(hdr_rec[0] == '\0')
		break;

	proplist pl = avparse(hdr_rec);
	if(pl.get(""))	{
		multi_image_destr(rv);
		D fprintf(stderr, "DBG: ascii_read.c: fail on {%s}\n", hdr_rec);
		property *pp = pl.get("");
		sprintf(err, "not ascii-image: can't parse header (line %d): %s(%s).",
				hdr_line,
				pp->val&&*pp->val ? pp->val : "unknown problem",
				pp->comment?pp->comment:"");
		return strdup(err);
		}

	property *tt;		/* Any comment is attached to a value. */
	char *comment = strdup(pl.gets("_COMMENT", ""));
	if(comment && *comment)
		add_append_property(p->prop, "_COMMENT", comment, 0);
	if(comment)
		free(comment);
	pl.add("_COMMENT", (char *)0);
	for(tt=pl.first; tt; tt=tt->next)	{
		if(!*tt->attr || !tt->val)
			continue;
		if(pl.get(tt->attr) != tt)
			continue;
		D fprintf(stderr, "attr=%s val=%s com=%s\n", tt->attr, tt->val, tt->comment?tt->comment:"<nil>");
		add_append_property(p->prop, tt->attr, tt->val, tt->comment);
		}
	}
 assert(rv->n_image == 0);


 if(p->prop->get("NAXIS") && p->prop->geti( "NAXIS", -1) != 2)	{
	fprintf(stderr, "INFO: can't handle ascii Naxis=%s, not 2\n", p->prop->gets( "NAXIS", ""));
	multi_image_destr(rv);
	assert(0);
	}

 p->nlines = p->prop->geti("NAXIS2", -1);
 if(p->nlines <= 0)	{
	sprintf(err, "INFO: not ascii bad NAXIS2=%s", p->prop->gets( "NAXIS2", ""));
	multi_image_destr(rv);
	return strdup(err);
	}

 p->npts = p->prop->geti("NAXIS1", -1);
 if(p->npts <= 0)	{
	sprintf(err, "not ascii bad NAXIS1=%s", p->prop->gets( "NAXIS1", ""));
	multi_image_destr(rv);
	return strdup(err);
	}

 assert(rv->n_image == 0);
 D fprintf(stderr, "Committed to ascii_image\n");
 s.commit();		/* Toss out the buffer. */

 if(!header_only)	{
	char * fail = 0;
	C int bitpix = p->prop->geti("BITPIX", 0);
	if(bitpix != 0)
		fail = gpkio_read_in_data(s, p, p->nlines, p->npts, bitpix, p->prop->getl("BLANK"), NETWORK_ORDER);
	else
		fail = gpkio_read_in_data_ascii(s, p);

	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not ascii image: read fails after header: %s.", fail);
		free(fail);
		return strdup(err);
		}
	}
 p->xscale = p->prop->getd("xscale", 1.0);
 p->xscale = p->prop->getd("CDELT1", p->xscale);	/* Preferred. */
 p->yscale = p->prop->getd("yscale", 1.0);
 p->yscale = p->prop->getd("CDELT2", p->yscale);	/* Preferred. */
 p->zscale = p->prop->getd("zscale", 1.0);
 p->zscale = p->prop->getd("BSCALE", p->zscale);	/* Preferred. */
 p->zshift = p->prop->getd("zshift", 0.0);
 p->zshift = p->prop->getd("BZERO", p->zshift);		/* Preferred. */

 D fprintf(stderr, "zscale=%g from %s or %s\n", p->zscale,
	p->prop->gets("zscale", "<nil>"), p->prop->gets("BSCALE", "<nil>"));
 D fprintf(stderr, "zshift=%g from %s or %s\n", p->zshift,
	p->prop->gets("zshift", "<nil>"), p->prop->gets("BZERO", "<nil>"));

 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(p->npts-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(p->nlines-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 D fprintf(stderr, "ycenter=%g from v=%g sc=%g pix=%g rows=%d\n",
		p->ycenter, p->prop->getd("CRVAL2", 0.0), p->yscale,
		p->prop->getd("CRPIX2", 1.0), p->nlines);

 if(p->prop->get("BUNIT"))
	p->prop->add("zunits", p->prop->gets("BUNIT", "???"));
 if(p->prop->get("CTYPE1"))
	p->prop->add("xunits", p->prop->gets("CTYPE1", "???"));
 if(p->prop->get("CTYPE2"))
	p->prop->add("yunits", p->prop->gets("CTYPE2", "???"));
 if(p->prop->get("CROTA1"))
	p->prop->add("angle", p->prop->gets("CROTA1", "???"));
 p->i_noise = p->prop->getd("I_NOISE", 0.0);
 p->prop->add("_FILETYPE", "GPK ASCII image", "Header & multicolumn ascii file");
 gpkio_date_fix(p->prop);
 assert(rv->n_image == 0);
 rv->n_image++;
 assert(rv->n_image == 1);

 return 0;
}










speechresearch/gpkio/esps_write.c


/*****************************************************************************

				ESPS_WRITE.C
				When the ESPS Waves audio display and processing
				software is loaded, this writes ESPS (*.sd) format data files.
				The ESPS software is currently (2002) owned by Microsoft,
				after they bought Entropics.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include <stdio.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/ieee754.h"
#include "gpklib/image.h"
#include "rw_misc.h"
#include "gpklib/assert.h"
#include "rbfile.h"
#include "internals.h"




BOOL ESPS_writefile(C struct image *p, FILE *out, C proplist& control)
{
 assert(p);
 assert(out);
 assert(p->prop);
 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q += control;
 int bitpix = q.geti("BITPIX", 0);
 if(bitpix >= 0)
	bitpix = 16;
 else	bitpix = -32;

 double bscale, bzero;
 scale_image_for_bitpix(p, bitpix, &bscale, &bzero, 0, 0, &q, FALSE);

 char execstring[1024];
 sprintf(execstring, "btosps -f %g -T %g -n %d -c no_comment -t %s - %s",
		1.0/p->yscale,
		p->ycenter - p->yscale*(p->nlines-1)*0.5,
		p->npts, bitpix==16 ? "SHORT" : "FLOAT",
		q.gets("_NAME", "no_name.sd"));
 FILE *oo = popen(execstring, "w");
 if(!oo) {
	perror("ERR: popen fails");
	fprintf(stderr, "ERR: can't open pipe to {%s}\n", execstring);
	return FALSE;
	}

 write_out_data(oo, p, bitpix, LOCAL_ORDER, bscale, bzero);
 /* We write in local byte ordering into the pipe,
 but then the ESPS program translates into whatever order it wants. */

 if(pclose(oo) != 0) {	/* Exit status of btosps. */
	perror("ERR: btosps fails or doesn't exist.");
	fprintf(stderr, "ERR: pipe fails to {%s}\n", execstring);
	return FALSE;
 }
 return TRUE;
}










speechresearch/gpkio/HTK_write.c


/**

				HTK_WRITE.C
				Writes HTK format parameter files.

Copyright (C) 2009 Greg Kochanski, gpk@kochanski.org .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

	**/
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include <string.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "rw_misc.h"
#include "rbfile.h"
#include "internals.h"

#define D	if(1)

C unsigned int BYTEMASK = 0377;
C unsigned int CHAR_BITS = 8;
/* SWAP is correct for x86 architecture, not tested on others. */
C int SWAP = FALSE;

static BOOL write_int_2(FILE *fp, int p, BOOL swap)
{
 unsigned char c[2];
 assert(p);
 C int msb = swap ? 1: 0;
 c[1-msb] = (unsigned)p & BYTEMASK;
 c[msb] = ((unsigned)p>>CHAR_BITS) & BYTEMASK;
 return fwrite(c, 1, 2, fp)==2;
}


BOOL write_long_4(FILE *fp, long p, BOOL swap)
{
 unsigned char c[4];
 assert(p);
 int b, i;
 C int delta = swap ? 1 : -1;
 for(i=0,b=swap?0:3; i<4; i++, b+=delta, p>>=CHAR_BITS) {
	c[b] = p & BYTEMASK;
 }
 return fwrite(c, 1, 4, fp)==4;
}

union f32 { int32_t i; float f;};

BOOL write_float_4(FILE *fp, float p, BOOL swap)
{
 unsigned char c[4];
 f32 px;
 assert(sizeof(px.i) == sizeof(px.f));
 assert(sizeof(px) == sizeof(float));
 px.f = p;
 C int delta = swap ? -1 : 1;
 int i, b = swap ? 3 : 0;
 for(i=0,b=swap?3:0; i<4; i++, b+=delta, px.i>>=CHAR_BITS) {
	c[b] = px.i & BYTEMASK;
 }
 return fwrite((void *)c, sizeof(f32), 1, fp)==1;
}


#define NParmKind 12
static C char *paramKindName[NParmKind] = {"WAVEFORM", "LPC",
	"LPCREFC", "LPCEPSTRA", "LPDELCEP", "IREFC",
	"MFCC", "FBANK", "MELSPEC", "USER", "DISCRETE", "PLP"
	};
static C char pQual[] = {'E', 'N', 'D', 'A', 'C', 'Z', 'K', 'O', '\0'};


LOCAL int pK_from_name(C char *bname, C char *qname)
{
 int i, pK = -1;
 if(!bname)
	return pK;
 for(i=0; i<NParmKind; i++)
	if(strcmp(paramKindName[i], bname) == 0)
		pK = i;
 C int x = 0100;
 if(!qname)
	return pK;
 C char *q = qname;
 while(*q) {
	while(*q == '_')
		q++;
	for(i=0; pQual[i]!='\0'; i++) {
		if(pQual[i] == *q)
			pK |= (x<<i);
	}
	q++;
 }
 return pK;
}


LOCAL BOOL print_properties(FILE *out, long nSamples, double dt, int sampSize, int parmKind)
{
 C long sampPeriod = roundL(dt*1e7);
 return write_long_4(out, nSamples, SWAP) &&
	write_long_4(out, sampPeriod, SWAP) &&
	write_int_2(out, sampSize, SWAP) &&
	write_int_2(out, parmKind, SWAP);
}


LOCAL void get_scalings(C struct image *p, double bitpix, double *bscale, double *bzero)
{
	assert(bitpix == -32);
	*bscale = p->zscale;
	*bzero = -p->zshift/p->zscale;
}


BOOL HTK_writefile(C struct image *p, FILE *out, C proplist& control)
{
 assert(p);
 assert(out);
 assert(p->prop);
 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q += control;
 C int bitpix = -32;

 double bscale, bzero;
 get_scalings(p, bitpix, &bscale, &bzero);

 int parmKind = p->prop->getd("parmKind", -1);
 if(parmKind == -1)
	parmKind = pK_from_name(p->prop->gets("BParmKind", (C char *)0),
				p->prop->gets("QParmKind", (C char *)0));
 if(parmKind == -1)
	parmKind = pK_from_name("USER", "");

 print_properties(out, p->nlines, p->yscale, p->npts*(abs(bitpix)/CHAR_BITS),
			parmKind);
 return write_out_data(out, p, bitpix,
			SWAP ? ANTI_NETWORK: NETWORK_ORDER,
			bscale, bzero);
}










speechresearch/gpkio/FITS_read.c


/*****************************************************************************

				FITS_READ.C
				Read NASA FITS format files.

Copyright (C) 2002 Greg Kochanski, gpk@ieee.org .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <assert.h>
#include <string.h>
#include <ctype.h>
#include <math.h>

#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "rbfile.h"
#include "gpklib/assert.h"
#include "internals.h"
#include "rw_misc.h"
#include "read_data.h"

#define STRICT_COMMENTS


#define D	if(0)

LOCAL int read_hdr_rec(char *t, RBFILE& s);
LOCAL char * parse_hdr_record(char *hdr_rec, proplist *p, BOOL *amp);
LOCAL char * continue_last_record(char *hdr_rec, proplist *p, BOOL *amp);

/* Use a character as an array subscript. */
#define S(x)	(0377&(unsigned)(x))

BOOL starts_with(C char *a, C char *b)
{
	return strncmp(a, b, strlen(b)) == 0;
}


char * getdata_fits(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 struct image * p = &rv->image[0];
 char err[1024];

 s.rewind();
 multi_image_empty(rv);

 p->prop = new proplist;
 assert(p->prop);

 int rec = 0;
 char hdr_rec[81];
 BOOL amp = FALSE;
 while(1)	{
	char *hpfail;
	if(!read_hdr_rec(hdr_rec, s))	{
		multi_image_destr(rv);
		sprintf(err, "not FITS: read fails on header record %d.", rec);
		return strdup(err);
		}
	if(starts_with(hdr_rec, "END "))
		break;
	if(amp && starts_with(hdr_rec, "CONTINUE ")) {
		hpfail = continue_last_record(&hdr_rec[sizeof("CONTINUE ")-1], p->prop, &amp);
		}
	else {
		hpfail = parse_hdr_record(hdr_rec, p->prop, &amp);
		}
	if(hpfail)	{
		multi_image_destr(rv);
		sprintf(err, "not FITS: can't parse header record %d: %s", rec, hpfail);
		free(hpfail);
		return strdup(err);
		}
	rec++;
	}

 if(strcmp(p->prop->gets("SIMPLE", ""), "T") != 0)	{
	sprintf(err, "not FITS: SIMPLE=%s", p->prop->gets("SIMPLE", ""));
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("%SIMPLE", (char *)0);	/* This has no information content - merely proved file to be FITS. */

 if(p->prop->geti( "NAXIS", -1) != 2)	{
	sprintf(err, "can't handle FITS NAXIS=%s, not 2", p->prop->gets( "NAXIS"));
	multi_image_destr(rv);
	return strdup(err);
	}

 int rows = p->prop->geti("NAXIS2", -1);
 if(rows <= 0)	{
	sprintf(err, "not FITS bad NAXIS2=%s", p->prop->gets( "NAXIS2"));
	multi_image_destr(rv);
	return strdup(err);
	}

 int cols = p->prop->geti("NAXIS1", -1);
 if(cols <= 0)	{
	sprintf(err, "not FITS bad NAXIS1=%s2", p->prop->gets( "NAXIS1"));
	multi_image_destr(rv);
	return strdup(err);
	}

 int bitpix = p->prop->geti( "BITPIX", 0);
 if(bitpix == 0)	{
	sprintf(err, "bad FITS: no BITPIX");
	multi_image_destr(rv);
	return strdup(err);
	}

 if(bitpix==64 || bitpix==-64)	{
	sprintf(err, "ERR: Sorry, can't yet handle BITPIX=%d", bitpix);
	multi_image_destr(rv);
	return strdup(err);
	}
 if(bitpix!=8 && bitpix!=16 && bitpix!=32 && bitpix!=-32)	{
	sprintf(err, "WARN: bad FITS BITPIX=%d, != 8, 16, or +-32",
		bitpix);
	multi_image_destr(rv);
	return strdup(err);
	}

 while(s.tell()%2880 != 0)	{	/* Go to end of tape block. */
	if(s.fgetc()==EOF && s.tell()%2880!=0)	{
		sprintf(err, "not FITS: EOF before end of header block.");
		multi_image_destr(rv);	/* If file terminates before end of header block. */
		return strdup(err);
		}
	}
 D fprintf(stderr, "INFO: at end of header block (%ld)\n", s.tell());

 s.commit();		/* Toss out the buffer. */

 C long blank = p->prop->getl("BLANK", ~(0L));

 if(!header_only)	{
	char *fail = gpkio_read_in_data(s, &rv->image[0],
			rows, cols,
			bitpix,
			blank, NETWORK_ORDER);

	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not FITS: error after header: %s", fail);
		free(fail);
		return strdup(err);
		}
	}

 p->xscale = p->prop->getd("CDELT1", 1.0);
 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(cols-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->yscale = p->prop->getd("CDELT2", 1.0);
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(rows-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 p->zscale = p->prop->getd("BSCALE", 1.0);
 p->zshift = p->prop->getd("BZERO", 0.0);
 if(p->prop->get("BUNIT"))
	p->prop->add("zunits", p->prop->gets("BUNIT", "???"));
 if(p->prop->get("CTYPE1"))
	p->prop->add("xunits", p->prop->gets("CTYPE1", "???"));
 if(p->prop->get("CTYPE2"))
	p->prop->add("yunits", p->prop->gets("CTYPE2", "???"));
 p->i_noise = p->prop->getd("I_NOISE",
				bitpix<0 ? pow(2.0, bitpix)*p->zscale : p->zscale );
 p->prop->add("_FILETYPE", "FITS", "NASA NOST 100-1.1 9/29/1995");
 gpkio_date_fix(p->prop);
 rv->n_image++;

 return 0;
}


LOCAL int read_hdr_rec(char *t, RBFILE& s)
{
 C int n = s.fread(t, 1, 80);
 if(n != 80)	{
	t[0] = '\0';
	return FALSE;
	}
 t[n] = '\0';

 return TRUE;
}



LOCAL int ascii_chars(C char *c)
{
 for(; *c; c++)
	if(!isascii(*c))
		return 0;

 return 1;
}




/* Puts a wildcard character after attribute names that may have been truncated. */
/* Also prefixes a character to make matching case-insensitive. */
LOCAL char *patch_FITS_limitations(C char *attribute)
{
 assert(attribute);
 C int l = strlen(attribute);
 assert(l <= 8);
 char *rv = new char[l+3];	/* One for '%' one for '*', one for '\0' */
 assert(rv);
 char *t = rv;
 *t++ = '%';	/* Mark as case-insensitive match. */
 while(*attribute) {
	*(t++) = *(attribute++);
	}
 if(l == 8)
	*t++ = '*';	/* Mark as a prefix match - FITS may have truncated
			the attribute name. */
 *t++ = '\0';
 return rv;
}



LOCAL BOOL is_comment_start(char c)
{
#ifdef STRICT_COMMENTS
 return c=='/';
#else
 return c=='/' || c=='#';
#endif
}


LOCAL char * continue_last_record(char *hdr_rec, proplist *p, BOOL *amp)
{
 char err[512];
 char *c = 0;
 char *v = hdr_rec;
 for(; *v==' '; v++)
 	;
 if(*v != '\'') {
	sprintf(err, "CONTINUE does not have quote: %x at pos %d",
			S(*v), (int)(v-hdr_rec));
	return strdup(err);
	}
 v++;
 char *ev, *t;
 for(t=ev=v; *ev; ev++)	{
	if(*ev=='\'' && ev[1]=='\'')	{	/* Embedded quote. */
		ev++;
		*t++ = *ev;
		}
	else if(*ev == '\'')	{	/* Quote that terminates value. */
		c = ev+1;
		break;
		}
	else	*t++ = *ev;
	}
 *t = '\0';
 c = ev+1;
 if(t > v && t[-1] == '&')		/* Ends with ampersand. */
	*amp = TRUE;
 chomp_whitespace(v);

 while(c && *c == ' ')
	c++;

 C char *oa = p->first->attr;
 assert(oa);
 if(!ascii_chars(v) || (c && !ascii_chars(c)))	{
	sprintf(err, "non-ascii character in value or comment of CONTINUE of %s", oa);
	return strdup(err);
	}

 C char *ov = p->first->val;
 assert(ov && *ov);
 C int sov = strlen(ov);
 assert(ov[sov-1] == '&');
 C char *oc = p->first->comment;
 char *vtmp = (char *)malloc(strlen(ov) + strlen(v));
 strcpy(vtmp, ov);
 strcpy(&vtmp[sov-1], v);	/* Overwrite the ampersand. */
 C char *ctmp;
 char *ctmp0 = 0;
 if(oc && *oc && (!c || !*c))
 	ctmp = oc;
 else if((!oc || !*c) && c && *c)
 	ctmp = c;
 else if(oc && c) {
 	ctmp0 = (char *)malloc(strlen(oc) + strlen(c) + 1);
	strcpy(ctmp0, oc);
	strcat(ctmp0, c);
	ctmp = ctmp0;
	}
 else
 	ctmp = (char *)0;

 p->add(oa, vtmp, ctmp);
 free(vtmp);
 if(ctmp0)
	free(ctmp0);
 return (char *) 0;
}



LOCAL char * parse_hdr_record(char *hdr_rec, proplist *p, BOOL *amp)
{
 char err[512];
 static int legal_attribute_char_set = 0;
 static char legal_attribute_char[256];

 if(!legal_attribute_char_set)	{
	C char *s = " -_QWERTYUIOPASDFGHJKLZXCVBNM1234567890qwertyuiopasdfghjklzxcvbnm";
	for(; *s; s++)
		legal_attribute_char[S(*s)] = 1;
	legal_attribute_char_set = 1;
	}

 D fprintf(stderr, "parsing {%s}\n", hdr_rec);

 char *v = 0;
 char *a = hdr_rec;
 C char *aconst = &hdr_rec[0];
 char *c = 0;
 BOOL eq = FALSE;
 *amp = FALSE;

 if(starts_with(hdr_rec, "HIERARCH ")) {
	char *q;
	for(q=&hdr_rec[sizeof("HIERARCH ")-1]; *q && *q != '='; q++)
		;
	if(*q == '=') {
		a = &hdr_rec[sizeof("HIERARCH ")-1];
		*q = '\0';
		v = q+1;
		eq = TRUE;
		for(q=a; *q; q++) {
			if( *q == ' ' )
				*q = '.';
			else if(!legal_attribute_char[S(*q)])	{
				sprintf(err, "illegal attribute char: %x at pos %d",
						S(*q), (int)(q-hdr_rec));
				return strdup(err);
				}
			}
		}
 	}
 else {
 	char *q;
	a = hdr_rec;
	for(q=hdr_rec; *q  &&  *q != '='  &&  q < &hdr_rec[8]; q++) {
		if(!legal_attribute_char[S(*q)])	{
			sprintf(err, "illegal attribute char: %x at pos %d",
					S(*q), (int)(q-hdr_rec));
			return strdup(err);
			}
		}
	if(q == hdr_rec)	{
		sprintf(err, "missing attribute");
		return strdup(err);	/* No attribute.  */
		}
	eq = TRUE;
	*q = '\0';
	v = q+1;
	}

 D fprintf(stderr, "got =\n");

 if(eq)	{
	chomp_whitespace(a);
	for(; *v == ' '; v++)		/* Skip spaces. */
		;

	if(*v == '\'') {	/* Value is quoted string. */
		v++;
		char *ev, *t;
		for(t=ev=v; *ev; ev++)	{
			if(*ev=='\'' && ev[1]=='\'')	{	/* Embedded quote. */
				ev++;
				*t++ = *ev;
				}
			else if(*ev == '\'')	{	/* Quote that terminates value. */
				c = ev+1;
				break;
				}
			else	*t++ = *ev;
			}
		*t = '\0';
		c = ev+1;
		D fprintf(stderr, "comment=[%s]\n", c);
		if(t > v && t[-1] == '&')		/* Ends with ampersand. */
			*amp = TRUE;

		if(*v)	/* Don't chomp first space. */
			chomp_whitespace(v+1);

		for(; *c; c++) {	/* Search for the beginning of a comment. */
			if(c[0]==' ' && is_comment_start(c[1])) {
				*c++ = '\0';
				*c++ = '\0';
				break;
				}
			}
		}
	else if(*v == '/' || *v == '\0') {	/* No value -- undefine the attribute. */
 		char *aa = patch_FITS_limitations(aconst);
		p->add(aa, (char *)0);			
 		delete [] aa;
		return 0;
		}
	else	{	/* Value is numbers or boolean. */
		c = v;
		for(; *c; c++) {	/* Search for the beginning of a comment. */
			if(c[0]==' ' && is_comment_start(c[1])) {
				*c++ = '\0';
				*c++ = '\0';
				break;
				}
			}
		chomp_whitespace(v);
		}


	if(c && *c)	{			/* If there is a comment, clean it up. */
		while(*c == ' ')
			c++;
		chomp_whitespace(c);
		}
	}
 else	{		/* One of those keywords without '='. */
	char *ea;
	for(ea=a; *ea!=' '; ea++)
		;
	*ea = '\0';

	if(*a == '\0')
		aconst = "COMMENT";
	else if(strcmp(a, "COMMENT") == 0 || strcmp(a, "HISTORY") == 0
			|| strcmp(a, "") == 0) {
		v = ea+1;
		while(*v == ' ')
			v++;
		chomp_whitespace(v);
		}
	else {
		return strdup("no equals sign in header/ not a comment.");
		}
	}

 if(!ascii_chars(v) || (c && !ascii_chars(c)))	{
	sprintf(err, "non-ascii character in value or comment for %s", a);
	return strdup(err);
	}

 D fprintf(stderr, "IAttr={%s}, val={%s}, comment={%s}\n", aconst, v, c);

 char *aa = patch_FITS_limitations(aconst);
 add_append_property(p, aa, v, c);
 delete [] aa;

 return 0;
}










speechresearch/gpkio/sphere_write.c


/*****************************************************************************

				SPHERE_WRITE.C
				Writes NIST SPHERE format audio files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <errno.h>
#include <math.h>
#include <time.h>
#include <sys/types.h>
#include <limits.h>

#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/ieee754.h"
#include "rw_misc.h"
#include "gpklib/assert.h"
#include "rbfile.h"
#include "internals.h"


/* Use a character as an array subscript. */
#define S(x)	(0377&(unsigned)(x))

static char *prep_attribute(C char *c)
{
	static int initted = 0;
	static char legal[256];
	static char ok[] = "abcdefghijklmnopqrstuvwxyz"
			"ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789_";
	if(!initted) {
		unsigned i;
		for(i=0; i<sizeof(legal); i++)
			legal[i] = 'X';
		for(i=0; i<sizeof(ok)-1; i++)
			legal[S(ok[i])] = 0;
		legal[S('.')] = '_';
		legal[S('-')] = '_';
		legal[S(':')] = '_';
		legal[S('/')] = '_';
		legal[S('_')] = 0;
		initted = 1;
	}

	if(!c)
		return 0;

	BOOL lower = 0;
	if(*c == '%') {	/* used as a marker of case-insensitivity. */
		c++;
		lower = 1;	/* Sphere format seems to
					default to lower case. */
	}

	char *rv = strdup(c);
	if(*rv == '_' || isdigit(*rv)) {
		char *old = strdup(rv);
		*rv = 'Y';
		fprintf(stderr, "WARN: sphere_write: attribute '%s' isn't legal: mapping to '%s'.\n", old, rv);
		free(old);
		}
	char *p;
	int last = -1;
	for(p=rv; *p; p++) {
		if(*p=='*' && p[1]=='\0') {
			*p = '\0';	/* Used as a marker that attribute
						may be truncated.
						No way of reconstructing it,
						hope any truncation is
						unimportant. */
			break;
		}
		if(legal[S(*p)])
			*p = legal[S(*p)];
		if(last == '_' && *p=='_')
			*p = 'X';
		if(lower)
			*p = tolower(*p);
		last = *p;
	}
	return rv;
}


LOCAL char *prep_real(C char *s)
{
 double x = safe_atof(s);
 if(!finite(x))
	return 0;

 char o[300], fmt[50];
 int decimals = x!=0 ? 5 - roundI(log10(fabs(x))) : 5;
 if(decimals > 14)
	decimals = 14;
 if(decimals < 0)
	decimals = 0;
 sprintf(fmt, "-r %%.%1df", decimals);
 sprintf(o, fmt, x);
 return strdup(o);
}


LOCAL char *prep_integer(C char *s)
{
 errno = 0;
 char *ep = 0;
 long x = strtol(s, &ep, 0);
 if(errno != 0 || *ep!='\0')
	return errno==ERANGE ? prep_real(s) : 0;

 char o[100];
 sprintf(o, "-i %ld", x);	/* Columns 11-30, inclusive. */
 return strdup(o);
}


LOCAL char *prep_string(C char *s)
{
 char *o = (char *)malloc(strlen(s)+20);
 size_t isl = strlen(s);
 assert( isl < INT_MAX);
 sprintf(o, "-s%1d ", (int)isl);
 strcat(o, s);
 return o;
}


static void print_comment(C char *cc, FILE *fp)
{
	putc(' ', fp);
	putc(';', fp);
	for(; *cc; cc++) {
		if(*cc != '\n') {
			putc(*cc, fp);
		}
		else {
			putc(' ', fp);
		}
	}
}


static void print_comment_group(C char *cc, FILE *fp)
{
	char *tmp = (char *)malloc(strlen(cc));
	while(cc && *cc) {
		char *t = tmp;
		while(*cc && *cc!='\n')
			*(t++) = *(cc++);
		*(t++) = '\0';
		putc(';', fp);
		fputs(tmp, fp);
		putc('\n', fp);
		while(*cc && *cc=='\n')
			cc++;
	}
	free(tmp);
}


static void print_it(FILE *fp, C char *a, C char *v, C char *c)
{
	char *aa = prep_attribute(a);
	fputs(aa, fp);
	free(aa);
	putc(' ', fp);
	char *vv = prep_integer(v);
	if(!vv)
		vv = prep_real(v);
	if(!vv)
		vv = prep_string(v);

	assert(vv);
	fputs(vv, fp);
	if(c && *c)
		print_comment(c, fp);
	putc('\n', fp);
	free(vv);
}


LOCAL void print_properties(FILE *out, C proplist& prop)
{
	C property *p = prop.first;
	for(; p; p=p->next)	{
		if(!*p->attr || !p->val)
			continue;

		/* Drop duplicates and 'covered' attributes. */
		if(prop.get(p->attr) != p)
			continue;

		/* We ignore comments, as sphere headers
		   seem to be limited to 1024 characters. */
		if(strcmp(p->attr, "_COMMENT") == 0)
			print_comment_group(p->val, out);
		else
			print_it(out, p->attr, p->val, p->comment);
	}
}



char *get_convert_date(C proplist& q)
{
 C static char *m[] = {"Jan", "Feb", "Mar", "Apr", "May", "Jun",
			"Jul", "Aug", "Sep", "Oct", "Nov", "Dec"};
 C char *d = q.gets("DATE-OBS");
 if(!d)
	d = q.gets("DATE");
 if(!d)	{
	time_t clk;
	time(&clk);
	struct tm *tb = localtime(&clk);
	char buf[100];
	sprintf(buf, "%02d-%s-%04d", tb->tm_mday, m[tb->tm_mon], tb->tm_year+1900);
	return strdup(buf);
	}

 int dd, mm, yy;
 if(sscanf(d, "%d/%d/%d", &dd, &mm, &yy) == 3
		&& dd>0 && dd<=31 && mm>0 && mm<=12 && yy>0)	{
	char *rv = (char *)malloc(strlen(d)+5);
	sprintf(rv, "%02d-%s-%04d", dd, m[mm-1], yy<100?yy+1900:yy);
	return rv;
	}
 return strdup(d);
}



void back_up_to_newline(FILE *f, int before_where)
{
	int c;
	long n=0, last_nl = -1;
	assert(!ferror(f));
	if(fseek(f, 0L, SEEK_SET) < 0) {
		fprintf(stderr, "ERR: back_up_to_newline: fseek1 err\n");
		exit(1);
	}
	assert(!ferror(f));
	while((c=getc(f)) != EOF) {
		if(n >= before_where)
			break;
		if(c == '\n')
			last_nl = n;
		n++;
	}
	assert(!ferror(f));
	if(c == EOF) {
		fprintf(stderr, "ERR: back_up_to_newline: error at n=%ld\n", n);
		exit(1);
	}
	if(last_nl < 0) {
		fprintf(stderr, "ERR: back_up_to_newline: No newline in first %d chars!\n", before_where);
		exit(1);
	}
	if(fseek(f, last_nl+1, SEEK_SET)<0) {
		fprintf(stderr, "ERR: back_up_to_newline: fseek2 err at n=%ld\n", n);
		exit(1);
	}
	assert(!ferror(f));
}




BOOL sphere_writefile(C struct image *p, FILE *out, C proplist& control)
{
 if(ftell(out) < 0)	{
	fprintf(stderr, "ERR: sphere_write: Sorry.  Code can't write sphere file unless it can seek.\n");
	return 0;
	}
 assert(p);
 assert(out);
 assert(p->prop);
 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q.add("channel_count", p->npts, "NAXIS1 for FITS");
 q.add("NAXIS1", (char *)0);
 q.add("NAXIS2", (char *)0);
 q.add("NAXIS", (char *)0);
 q.add("sample_count", p->nlines, "Signal length (NAXIS2 for FITS)");
 q.add("xscale", (char *)0);
 q.add("yscale", (char *)0);
 if(p->npts > 1)
	q.add("I_NOISE", (char *)0);  /* Noise may be different from one
					channel to another.  Not too
					meaningful. */
 q.add("CRVAL1", (char *)0);
 q.add("CDELT1", (char *)0);
 q.add("CRPIX1", (char *)0);
 q.add("%COMMENT", (char *)0);
 q.add("%HISTORY", (char *)0);
 q.add("%DATAMIN", (char *)0);
 q.add("%DATAMAX", (char *)0);
 q.add("%DATE_OBS", (char *)0);
 q.add("sample_rate", roundI(1.0/p->yscale));
 char *dt = get_convert_date(q);
 q.add("recording_date", dt);
 free(dt);

 q += control;

 q.add("_FILETYPE", (char *)0);
 int bitpix = q.geti("BITPIX", 0);
 if(bitpix!=16 || bitpix!=8)
	bitpix = 16;
 q.add("BITPIX", (char *)0);
 q.add("sample_n_bytes", bitpix/8);
 q.add("sample_coding", "pcm");
 double bscale, bzero, rawmin, rawmax;
 scale_image_for_bitpix(p, bitpix, &bscale, &bzero, &rawmin, &rawmax, &q, FALSE);

 q.add("sample_min", roundI(bscale>0 ? (rawmin-bzero)/bscale : (rawmax-bzero)/bscale));
 q.add("sample_max", roundI(bscale<0 ? (rawmin-bzero)/bscale : (rawmax-bzero)/bscale));

 fprintf(out, "NIST_1A\n   1024\n");
 fprintf(out, "sample_byte_format -s2 10\n");
 print_properties(out, q);
 fprintf(out, "end_head\n");
 if(ferror(out)) {
	fprintf(stderr, "ERR: sphere_write: write error on header\n");
	return FALSE;
	}
 int fill = 1024 - ftell(out);
 if(fill < 0) {
	fprintf(stderr, "WARN: header length=%ld  is greater than 1024 characters.\n", ftell(out));
	back_up_to_newline(out, 1024-strlen("end_head\n"));
	fprintf(out, "end_head\n");
	fill = 1024 - ftell(out);
	}
 while(fill>0)	{
	fputc( fill%72==0 ? '\n' : ';', out);
	fill--;
	}
 if(ferror(out)) {
	fprintf(stderr, "ERR: sphere_write: write error on header after fill.\n");
	return FALSE;
	}

 return write_out_data(out, p, bitpix, NETWORK_ORDER, bscale, bzero);
}










speechresearch/gpkio/rw_misc.c


/*****************************************************************************

				RW_MISC.C
				Misc stuff.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <time.h>
#include <math.h>
#include <gpk_std.h>
#include "gpklib/ieee754.h"
#include "gpklib/image.h"
#include "gpklib/err.h"
#include "gpklib/assert.h"
#include "gpklib/NaN.h"
#include "gpklib/innerloop4.h"
#include "rw_misc.h"

#define D if(0)

static char *stringify(double x)
{
	char *rv = (char *)malloc(32);
	assert(rv);
	sprintf(rv, "%.14g", x);
	return rv;
}

static C char use_real = 0;


static double convert(double x, C char *s)
{
	if(s == &use_real) {
		return x;
	}
	assert(s);
	return atof(s);
}


static void check_and_set_center(struct image *i,
				C char *val, C char *pix,
				double *center, double scale, int naxis)
{
	if(!isnan(i->prop->getd(val))
			&& !isnan(i->prop->getd(pix))
			&& !isnan(scale)) {
		*center = i->prop->getd(val)
			+ scale * (0.5*(naxis-1) - (i->prop->getd(pix,1.0)-1.0));
	}
}



static void set_attr_guts(struct image  *i, C char *attr,
			double val, C char *cval)
{
	if(strcmp(attr, "xscale")==0 || strcmp(attr, "CDELT1")==0) {
		i->xscale = convert(val, cval);
		check_and_set_center(i, "CRVAL1", "CRPIX1",
					&(i->xcenter), i->xscale, i->npts);
	}
	else if(strcmp(attr, "yscale")==0 || strcmp(attr, "CDELT2")==0) {
		i->yscale = convert(val, cval);
		check_and_set_center(i, "CRVAL2", "CRPIX2",
					&(i->ycenter), i->yscale, i->nlines);
	}
	else if(strcmp(attr, "xcenter")==0)
		i->xcenter = convert(val, cval);
	else if(strcmp(attr, "ycenter")==0)
		i->ycenter = convert(val, cval);
	else if(strcmp(attr, "CRPIX1")==0 
			|| strcmp(attr, "CRPIX2")==0
			|| strcmp(attr, "CRVAL1")==0
			|| strcmp(attr, "CRVAL2")==0) {
		if(cval != &use_real)
			i->prop->add(attr, cval);
		else
			i->prop->add(attr, val);
		check_and_set_center(i, "CRVAL1", "CRPIX1",
					&(i->xcenter), i->xscale, i->npts);
		check_and_set_center(i, "CRVAL2", "CRPIX2",
					&(i->ycenter), i->yscale, i->nlines);
	}
	else if(strcmp(attr, "i_noise")==0)
		i->i_noise = convert(val, cval);
	else if(strcmp(attr, "NAXIS")==0 || strcmp(attr, "NAXIS1")==0
			|| strcmp(attr, "NAXIS2")==0)
		gpk_err("Can't set this attribute:", attr);
	else if(cval != &use_real)
		i->prop->add(attr, cval);
	else
		i->prop->add(attr, val);
}


void set_attr(struct image  *i, C char *attr, C char *val)
{
	set_attr_guts(i, attr, quiet_nan(0), val);
}

void set_attr(struct image  *i, C char *attr, double val)
{
	set_attr_guts(i, attr, val, &use_real);
}


char *get_attr(C struct image *i, C char *attr)
{
	assert(i);

	if(strcmp(attr, "xscale")==0 || strcmp(attr, "CDELT1")==0)
		return stringify(i->xscale);
	else if(strcmp(attr, "yscale")==0 || strcmp(attr, "CDELT2")==0)
		return stringify(i->yscale);
	else if(strcmp(attr, "xcenter")==0)
		return stringify(i->xcenter);
	else if(strcmp(attr, "ycenter")==0)
		return stringify(i->ycenter);
	else if(strcmp(attr, "CRPIX1")==0)
		return stringify(i->prop->getd(attr, 0.5*(i->npts+1)));
	else if(strcmp(attr, "CRPIX2")==0)
		return stringify(i->prop->getd(attr, 0.5*(i->nlines+1)));
	else if(strcmp(attr, "CRVAL1")==0) {
		char *crpixs = get_attr(i, "CRPIX1");
		C double crpix = atof(crpixs);
		free(crpixs);
		return stringify( i->xcenter
				+ i->xscale*((crpix-1.0) - 0.5*(i->npts-1)));

	}
	else if(strcmp(attr, "CRVAL2")==0) {
		char *crpixs = get_attr(i, "CRPIX2");
		C double crpix = atof(crpixs);
		free(crpixs);
		C double crv2 = i->ycenter
				+ i->yscale*((crpix-1.0) - 0.5*(i->nlines-1));
		return stringify(crv2);
	}
	else if(strcmp(attr, "i_noise")==0)
		return stringify(i->i_noise);

	else if(strcmp(attr, "NAXIS")==0)
		return strdup("2");
	else if(strcmp(attr, "NAXIS1")==0)
		return stringify(i->npts);
	else if(strcmp(attr, "NAXIS2")==0)
		return stringify(i->nlines);
	return strdup(i->prop->gets(attr, ""));
}




/* This takes those properties that are stored in the image structure
as numbers, and puts them onto a property list.
This operation is usually done prior to writing out an image.
If you use normalize_proplist(), then you can just write out
the image's proplist, and not worry about the rest of the structure.
Normally, the property list p is a copy of the image's property list.
*/

void normalize_proplist(proplist *p, C struct image *i)
{
 assert(p != i->prop);

 if(isnan(i->xcenter)) {
	p->add("CRVAL1", (char *)0);
 } else {
	char *crval1 = get_attr(i, "CRVAL1");
	char *crpix1 = get_attr(i, "CRPIX1");
	p->add("CRVAL1", crval1, "Value at pixel CRPIX1");
	p->add("CRPIX1", crpix1, "X of the reference pixel");
	free(crval1);
	free(crpix1);
 }
 if(isnan(i->ycenter)) {
	p->add("CRVAL2", (char *)0);
 } else {
	char *crval2 = get_attr(i, "CRVAL2");
	char *crpix2 = get_attr(i, "CRPIX2");
	p->add("CRVAL2", crval2, "Value at pixel CRPIX2");
	p->add("CRPIX2", crpix2, "Y of the reference pixel");
	free(crval2);
	free(crpix2);
 }

#if 0
 {
 char tm[100], *p;
 time_t ct = img->constr_time;
 strncpy(tm, ctime(&ct), sizeof(tm));
 for(p=tm;*p && *p!='\n';p++)
 	;
 *p = '\0';
 printf("%sRecorded_at= %ld; Recorded_at_string= %s;\n", prefix, img->constr_time, tm);
 }
#endif

 p->add("_NAME", (char *)0);
 p->add("CDELT1", i->xscale, "X scale");
 p->add("xscale", (char *)0);
 p->add("CDELT2", i->yscale, "Y scale");
 p->add("yscale", (char *)0);
 p->add("I_NOISE", i->i_noise, "Noise, in real units");

 p->add("NAXIS2", i->nlines, "Y, or rows");
 p->add("NAXIS1", i->npts, "X, or columns, or points in a row");
}



/* Fixes dates to follow the amended FITS standard
(approved by IAU FITS working group 1997-11-10),
see http://www.cv.nrao.edu/fits/documents/standards/year2000.txt .
*/

LOCAL void one_date_fix(proplist *q, C char *attr)
{
	C char *b = q->gets(attr, (C char *)0);
	int dd, mm, yy;
	char rbuf[256];
	int tmp = sscanf(b, "%2d/%2d/%d %256s", &dd, &mm, &yy, rbuf);
	if(tmp==3 && yy>=0 && mm>0 && dd>0 && mm<=12 && dd<=31) {
		char buf[128];
		if(yy < 100)
			yy += 1900;
		if(yy < 1000) {
			sprintf(buf, "%s=%s", attr, b);
			gpk_warn("Implausible date in date_fix:", buf);
			}
		sprintf(buf, "%d-%02d-%02d", yy, mm, dd);
		fprintf(stderr, "Converting date from %s to %s\n", b, buf);
		q->add(attr, buf);
		return;
		}
	long t = safe_atol(b);
	if(t != LONG_NAN && t!=LONG_MAX && t!=LONG_MIN && t>=100000)	{
		char buf[128];
		struct tm *tb = gmtime(&t);
		sprintf(buf, "%d-%02d-%02dT%02d:%02d:%02d",
			tb->tm_year+1900, tb->tm_mon+1, tb->tm_mday,
			tb->tm_hour, tb->tm_min, tb->tm_sec);
		fprintf(stderr, "Converting date from %s to %s\n", b, buf);
		q->add(attr, buf);
		return;
		}
	/* Could add other date formats here. */
}



void gpkio_date_fix(proplist *q)
{
	C property *p = q->first;
	for(; p; p=p->next)	{
		if(!*p->attr || !p->val)
			continue;

		/* Drop duplicates and 'covered' attributes. */
		if(q->get(p->attr) != p)
			continue;

		if(proplist::matches(p->attr, "%DATE*"))	{
			one_date_fix(q, p->attr);
		}
	}
}





/* Concatenates two strings, with a newline in between (if both strings are non-empty): */

static char * join_em(C char *a, C char *b, int junction)
{
 C int la = a ? strlen(a) : 0;
 C int lb = b ? strlen(b) : 0;
 C int length = la + lb + ((la&&lb) ? 1 : 0) + 1;
 char *s = (char *)malloc(length);
 char *p = s;
 if(a)
	while(*a)
		*(p++) = *(a++);
 if(la && lb)
	*(p++) = junction;
 if(b)
	while(*b)
		*(p++) = *(b++);
 *(p++) = '\0';
 assert(p-s == length);
 return s;
}



void add_append_property(proplist *p, C char *a, C char *v, C char *c)
{
 assert(a);
 assert(p);

 property *t = p->get( a );
 if(t)	{
	char *vv = join_em(t->val, v, '\n');
	char *cc = join_em(t->comment, c, '\n');
	assert(vv && cc);
	
	D fprintf(stderr, "FAttr={%s}, val={%s}, comment={%s}\n", a, v?v:"", c?c:"");
	D fprintf(stderr, "t->val={%s} v={%s}\n", t->val?t->val:"", v?v:"");
	D fprintf(stderr, "t->comment={%s} c={%s}\n", t->comment?t->comment:"", c?c:"");
	p->add(a, vv, cc);
	free(vv);
	free(cc);
	}
 else
	p->add(a, v, c);
}




void gpkio_swaw(char *a, int nb)
{
 assert(sizeof(twobyte) == 2);
 twobyte *p = (twobyte *)a;
 int j;
 OPENMP(parallel for schedule(dynamic, 512))
 for(j=0; j<nb/4; j++) {
 	twobyte tmp=p[2*j];
	p[2*j]=p[2*j+1];
	p[2*j+1]=tmp;
 	}
 /*
 twobyte tmp;
 INNERLOOP(j, 0, nb/4, (tmp=p[2*j],p[2*j]=p[2*j+1],p[2*j+1]=tmp));
 */
}



void gpkio_swab_in_place(short *pp, int nb)
{
 assert(sizeof(twobyte) == 2);
 twobyte *p = (twobyte *)pp;
 int j;
 OPENMP(parallel for schedule(dynamic, 512))
 for(j=0; j<nb/2; j++) {
	twobyte pj = p[j];
 	p[j] = ((pj&0377)<<8)|((pj>>8)&0377);
	}
 /* OLD:
 INNERLOOP(j, 0, nb/2, p[j]=((p[j]&0377)<<8)|((p[j]>>8)&0377))
 */
/* ANCIENT:
 INNERLOOP(j, 0, nb/2, (tmp=p[2*j],p[2*j]=p[2*j+1],p[2*j+1]=tmp));
*/
}
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void set_attr(struct image  *i, C char *attr, double val);

void set_attr(struct image  *i, C char *attr, C char *val);

char *get_attr(C struct image *i, C char *attr);

void normalize_proplist(proplist *p, C struct image *i);

void add_append_property(proplist *p, C char *a, C char *v, C char *c);


void gpkio_date_fix(proplist *p);

void gpkio_swaw(char *a, int nb);

void gpkio_swab_in_place(short *pp, int nb);

typedef short twobyte;
typedef int fourbyte;










speechresearch/gpkio/README


This is the home of the Kochanski image and audio I/O libraries.
You can read and write 2-D images and multichannel time series data
in a variety of formats, including NASA FITS, NIST SPHERE,
EST (Edinburgh Speech Tools), SIG (Old Bell Labs audio format),
FOCAS (Old J.A.Tyson astronomy image format), and my own
GPK ASCII IMAGE format.

The library doesn't need to be told the input format,
and can write to many output formats (all of the above,
minus EST, plus ESPS audio).


You must compile and install gpklib first ( -lgpklib, or /usr/local/lib/gpklib.a).
That package contains header files that gpkio needs, and it also installs
make.inc, which is needed by the this makefile.

You MUST copy that make.inc (often in /usr/local/include/make.inc) into
this directory, or (better yet) make a symbolic link to it.










speechresearch/gpkio/FITS_write.c


/**
	FITS_WRITE.C
	Write NASA FITS format 2-dimensional data files.
   
Copyright (C) 2002-2009 Greg Kochanski, gpk@kochanski.org .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

	**/
#include <stdio.h>
#include <ctype.h>
#include <string.h>
#include <stdlib.h>
#include <errno.h>

#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/err.h"
#include "gpklib/assert.h"
#include "rw_misc.h"
#include "rbfile.h"
#include "internals.h"

#define D	if(0)


C unsigned RECLENGTH =	80;
C int FITS_blocksize = 2880;

C int val_start = 11;	/* Counting as the FITS standard does, from one.
				The value starts in the 11th column. */

/* The returned array has space for a FITS value [columns 11-80] and
a terminating null. The null would be in FITS column 81, if there
were such a place. */

LOCAL char *blank()
{
 char *o = (char *)malloc(82-val_start);
 assert(o);
 memset(o, ' ', 81-val_start);
 o[81-val_start] = '\0';
 return o;
}





LOCAL char *prep_logical(C char *s)
{
 if(strcmp(s, "T")==0 || strcmp(s, "F")==0 ||
		strcmp(s, "t")==0 || strcmp(s, "f")==0)	{
	char *o = blank();
	o[30-val_start] = toupper(s[0]);
	o[31-val_start] = '\0';
	return o;
	}

 return 0;
}


LOCAL char *prep_string(C char *s)
{
 char *o = blank();
 int col = 11;
 char *oo = &o[col-val_start];
 *oo++ = '\''; col++;
 while(*s && col<80)	{
	if(*s == '\'' && col>=79)
		break;		/* No room to double up the quote. */
	else if(*s == '\'')	{
		*oo++ = '\'';
		col++;
		}

	if(*s<0 || *s>127) {
		s++;
		*oo++ = 127;
		}
	else {
		*oo++ = *s++;
		}

	col++;
	}

 while(col < 20)	{
	*oo++ = ' ';
	col++;
	}
 *oo++ = '\'';
 col++;
 assert(col <= 81);
 *oo++ = '\0';		/* We left room for a null in col 81 if necessary. */
 return o;
}


LOCAL char *prep_comment(C char *a)
{
 char *p = strdup(a ? a : "");
 assert(p);

 /* Force into FITS character set. */
 char *q;
 for(q=p; *q; q++)	{
	if(*q>=127 || *q<0x20)
		*q = '?';
	}

 return p;
}



LOCAL char *prep_irregular(C char *ss)
{
 while(*ss && (*ss==' ' || *ss=='\t'))
	ss++;
 char *s0 = prep_comment(ss);
 char *o = blank();
 int col = 11;
 char *oo = &o[col-val_start];

 char *s = s0;
 while(*s && col<80)	{
	*oo++ = *s++;
	col++;
	}
 assert(col <= 81);
 *oo++ = '\0';		/* We left room for a null in col 81 if necessary. */
 free(s0);
 return o;
}




LOCAL char *prep_real(C char *s)
{
 errno = 0;
 char *endptr;
 double x = strtod(s, &endptr);
 if(errno!=0 || *endptr!='\0')
	return 0;

 char *o = blank();
 sprintf(o, "%20g", x);	/* Columns 11-30, inclusive. */
 return o;
}



LOCAL char *prep_integer(C char *s)
{
 char *endptr;
 errno = 0;
 long x = strtol(s, &endptr, 0);
 if(errno != 0 || *endptr!='\0')
	return errno==ERANGE ? prep_real(s) : 0;
 char *o = blank();
 sprintf(o, "%20ld", x);	/* Columns 11-30, inclusive. */
 return o;
}


LOCAL void write_entry(FILE *out, C char *a, C char *v, C char *c)
{
 assert(a);
 assert(v);
 assert(out);
 unsigned i;
 for(i=1; i<=8 && *a; i++, a++)
	putc(*a, out);
 for(; i<=8; i++)
	putc(' ', out);

 D fflush(out);

 putc('=', out); i++;	/* column 9 */
 putc(' ', out); i++;	/* column 10 */

 for(; i<=RECLENGTH && *v; i++, v++)
	putc(*v, out);

 D fflush(out);

 if(c && *c && i+2<=RECLENGTH)	{
	putc(' ', out); i++;
	putc('/', out); i++;
	if(c && strlen(c)+i<RECLENGTH)	{
		/* Put a space in, if there is room, just to make comment
		look better. */
		putc(' ', out);
		i++;
		}
	for(; i<=RECLENGTH && *c; i++, c++)
		putc(*c, out);
	}

 D fflush(out);

 for(; i<=RECLENGTH; i++)
	putc(' ', out);
 D fflush(out);
}



LOCAL void write_irr_entry(FILE *out, C char *a, C char *v)
{
 assert(a);
 assert(v);
 assert(out);
 unsigned i;
 for(i=1; i<=8 && *a; i++, a++)
	putc(*a, out);
 for(; i<=8; i++)
	putc(' ', out);

 putc(' ', out); i++;
 putc(' ', out); i++;

 D fflush(out);

 for(; i<=RECLENGTH && *v; i++, v++)
	putc(*v, out);

 D fflush(out);

 for(; i<=RECLENGTH; i++)
	putc(' ', out);
 D fflush(out);
}


LOCAL char *prep_attribute(C char *a)
{
 if(*a == '%')	/* This is a symbol for case-invariance. */
	a++;
 char *p = strdup(a ? a : "");
 assert(p);

 if(*p && p[strlen(p)-1]=='*')	/* This is a symbol for possible truncation. */
	p[strlen(p)-1] = '\0';

 if(strcmp(p, "        ") == 0)		/* A Wart on the FITS standard. */
	return p;

 /* Force into FITS attribute character set. */
 char *q;
 for(q=p; *q; q++)	{
	if(*q>='a' && *q<='z')
		*q -= 'a' - 'A';	/* FITS requires upper case. */
	else if(*q>='A' && *q<='Z')
		;
	else if(*q>='0' && *q<='9')
		;
	else if(*q=='_' || *q=='-')
		;
	else	*q = '_';	/* Any illegal characters. */
	}

 return p;
}





LOCAL void print_irregular_property(FILE *out, C property *p)
{
	D fprintf(stderr, "Z1\n");
	char *a = prep_attribute(p->attr);
	D fprintf(stderr, "Z2\n");
	char *vv = strdup(p->val ? p->val : "");
	D fprintf(stderr, "Z3\n");
#if 0
	char **s0 = (char **)malloc(sizeof(char *)*2);
	s0[0] = vv;
	s0[1] = 0;
#else
	char **s0 = csplit(vv, "\n");
#endif
	D fprintf(stderr, "Z4\n");
	char **s = s0;
	assert(s);
	for(; *s; s++)	{
		char *v = prep_irregular(*s);
		write_irr_entry(out, a, v);
		free(v);
		}
	D fprintf(stderr, "Z5\n");
	if(p->comment && *p->comment)	{
		char *v = prep_irregular(p->comment);
		write_irr_entry(out, a, v);
		free(v);
		}
	assert(s0);
	free(s0);
	assert(vv);
	free(vv);
	assert(a);
	free(a);
}


LOCAL void print_regular_property(FILE *out, C property *p, C proplist &prop)
{
	char *tmp, *v = 0;
	if((tmp=prep_logical(p->val)))
		v = tmp;
	else if((tmp=prep_integer(p->val)))
		v = tmp;
	else if((tmp=prep_real(p->val)))
		v = tmp;
	else
		v = prep_string(p->val);

	char *a = prep_attribute(p->attr);
	C property *pm = prop.get(a);
	if(pm && pm != p)	{
		/* Warn when attributes that were different,
		   before mapping into FITS standard, turn
		   out to overlap. */
		fprintf(stderr, "WARN: attribute %s=%s is hidden by"
				" %s=%s, due to mapping into FITS "
				"standard.\n",
			p->attr, p->val?p->val:"",
			pm->attr, pm->val?pm->val:"");
		if(v)
			free(v);
		if(a)
			free(a);
		return;
		}

	char *c = prep_comment(p->comment);

	write_entry(out, a, v, c);

	if(v)
		free(v);
	if(a)
		free(a);
	if(c)
		free(c);
}


LOCAL void print_properties(FILE *out, C proplist& prop)
{
 proplist q(prop);
 print_regular_property(out, q.get("SIMPLE"), prop);
 q.add("SIMPLE", (C char *)0);
 print_regular_property(out, q.get("BITPIX"), prop);
 q.add("BITPIX", (C char *)0);
 C property *na = q.get("NAXIS");
 print_regular_property(out, na, prop);
 q.add("NAXIS", (C char *)0);
 int i;
 for(i=1;i <= na->getd();i++)	{
	char buf[128];
	sprintf(buf, "NAXIS%d", i);
	C property *tmp = q.get(buf);
	if(!tmp)
		gpk_err("Missing axis:", buf);
	print_regular_property(out, tmp, prop);
	q.add(buf, (C char *)0);
	}

 C property *p = q.first;
 for(; p; p=p->next)	{
	D fprintf(stderr, "A=%s; V=%s; C=%s\n", p->attr?p->attr:"(nil)",
			p->val?p->val:"(nil)", p->comment?p->comment:"(nil)");
	if(!*p->attr || !p->val)
		continue;
		/* Drop duplicates and 'covered' attributes. */
	if(q.get(p->attr) != p)
		continue;

	D fprintf(stderr, "X\n");
	if(proplist::matches(p->attr, "%COMMENT")
			|| proplist::matches(p->attr, "%HISTORY")
			|| proplist::matches(p->attr, "        "))	{
		print_irregular_property(out, p);
		}
	else	{
		print_regular_property(out, p, prop);
		}
	}
}




LOCAL void fill_with_blanks(FILE *out)
{
 long pos = ftell(out);
 C long nxt = (long)((pos+FITS_blocksize-1)/FITS_blocksize) * FITS_blocksize;
 while(pos < nxt)	{
	putc(' ', out);
	pos++;
	}
 assert(ftell(out) == nxt);
}




BOOL FITS_writefile(C struct image *p, FILE *out, C proplist& control)
{
 assert(p);
 assert(out);
 assert(p->prop);
 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q += control;

 int bitpix = q.geti("BITPIX", -32);
 if(bitpix == 0)
	bitpix = -32;

 double bscale, bzero;
 scale_image_for_bitpix(p, bitpix, &bscale, &bzero, 0, 0, &q, bitpix>0);

 q.add("NAXIS", 2);
 q.add("BITPIX", bitpix);
 q.add("SIMPLE", "T");
 q.add("_FILETYPE", (C char *)0);
 gpkio_date_fix(&q);

 print_properties(out, q);
 D fprintf(stderr, "INFO: properties printed\n");
 fprintf(out, "%-80s", "END");
 D fprintf(stderr, "INFO: END printed\n");
 fill_with_blanks(out);
 D fprintf(stderr, "INFO: blanks filled\n");
 if(ferror(out))
	return 0;

 return write_out_data(out, p, bitpix,
		NETWORK_ORDER,
		bscale, bzero);
}
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/**

				HTK_READ.C
				Reads in HTK HParm format data files,
				as described in "The HTK Book" by
				Steve Young, Julian Odell, Valtcho Valtchev
				and Phil Woodland (for HTK version 2.1)
				copyright 1997, Cambridge University.

Copyright (C) 2008 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

	**/
#include <stdio.h>
#include <assert.h>
#include <string.h>
#include <ctype.h>
#include <stdlib.h>
#include <errno.h>
#include <math.h>

#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "gpklib/assert.h"
#include "gpklib/NaN.h"
#include "rw_misc.h"
#include "rbfile.h"
#include "internals.h"
#include "read_data.h"

#define D	if(1)

static C int CHAR_BITS = 8;

static BOOL read_int_2(RBFILE& fp, int *p, BOOL swap)
{
 unsigned char c[2];
 BOOL ok = fp.fread((char *)c, 1, 2)==2;
 assert(p);
 assert(ok);
 if(ok) {
	C int msb = swap ? 1: 0;
	*p = (unsigned)c[1-msb] | ((int)(signed char)c[msb]<<CHAR_BITS);
 	}
 return ok;
}


BOOL read_long_4(RBFILE& fp, long *p, BOOL swap)
{
 unsigned char c[4];
 BOOL ok = fp.fread((char *)c, 1, 4)==4;
 assert(p);
 if(ok)	{
	int b = swap ? 3 : 0;
	C int delta = swap ? -1 : 1;
	*p = (int)(signed char)c[b];
	b += delta;
	*p = (*p<<CHAR_BITS) | (unsigned)c[b];
	b += delta;
	*p = (*p<<CHAR_BITS) | (unsigned)c[b];
	b += delta;
	*p = (*p<<CHAR_BITS) | (unsigned)c[b];
 	}
 return ok;
}

union f32 { int32_t i; float f;};

BOOL read_float_4(RBFILE& fp, float *p, BOOL swap)
{
 unsigned char c[4];
 f32 px;
 assert(sizeof(px.i) == sizeof(px.f));
 assert(sizeof(px) == sizeof(float));
 BOOL ok = fp.fread((void *)c, sizeof(f32), 1)==1;
 if(ok)	{
	int b = swap ? 3 : 0;
	C int delta = swap ? -1 : 1;
	px.i = (int)(signed char)c[b];
	b += delta;
	px.i = (px.i<<CHAR_BITS) | (unsigned)c[b];
	b += delta;
	px.i = (px.i<<CHAR_BITS) | (unsigned)c[b];
	b += delta;
	px.i = (px.i<<CHAR_BITS) | (unsigned)c[b];
	*p = px.f;
 	}
 return ok;
}

#define NParmKind 12
static C char *paramKindName[NParmKind] = {"WAVEFORM", "LPC",
	"LPCREFC", "LPCEPSTRA", "LPDELCEP", "IREFC",
	"MFCC", "FBANK", "MELSPEC", "USER", "DISCRETE", "PLP"
	};
static C char pQual[] = {'E', 'N', 'D', 'A', 'C', 'Z', 'K', 'O', '\0'};
static C int PBMASK = 077;
static C int PQ_MASK = 037700;
static C int Compressed = 02000;

static char qpkbuf[128];
static C char *QParamKind(int flags)
{
 char *q = qpkbuf;
 int i = 0100, j = 0;
 C int fm = flags&PBMASK;
 assert(fm>=0 && fm<NParmKind);
 strcpy(qpkbuf, paramKindName[flags&PBMASK]);
 for(; i&PQ_MASK; i <<= 1, j += 1)
 	if(flags & i) {
		*(q++) = '_';
		*(q++) = pQual[j];
		*q = '\0';
	}
 return qpkbuf;
}



char *getdata_HTK_guts(struct multi_image *rv, RBFILE& s, BOOL header_only, BOOL swap)
{
 char err[1024];
 struct image * p = &rv->image[0];

 s.rewind();
 multi_image_empty(rv);
 assert(rv->n_image == 0);

 p->prop = new proplist;
 assert(p->prop);

 BOOL hdr_ok;
 long int nSamples, sampPeriod;
 int sampSize, parmKind;
 hdr_ok = read_long_4(s, &nSamples, swap) && read_long_4(s, &sampPeriod, swap)
 		&& read_int_2(s, &sampSize, swap) && read_int_2(s, &parmKind, swap);
 if(!hdr_ok) {
	sprintf(err, "INFO: not HTK HParam incomplete header");
	multi_image_destr(rv);
	return strdup(err);
	}
 p->nlines = nSamples;
 if(p->nlines <= 0)	{
	sprintf(err, "INFO: not HTK HParam bad NAXIS2=%ld", nSamples);
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("NAXIS2", nSamples, (C char *)0);
 D fprintf(stderr, "nSamples=%ld %lo, sampSize=%d %o, sampPeriod=%ld %lo pK=0%o\n",
 		nSamples, nSamples, sampSize, sampSize, sampPeriod, sampPeriod, parmKind);

 if(sampPeriod <= 0 || sampPeriod>1000000)	{
	sprintf(err, "not HTK HParam bad sampling interval=%ld*1e-7s", sampPeriod);
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("CDELT2", sampPeriod*1e-7, (C char *)0);
 
 int basicParamKind = parmKind & PBMASK;
 if(basicParamKind<0 || basicParamKind>NParmKind ||
 	(parmKind & ~(PBMASK|PQ_MASK)))	{
	sprintf(err, "not HTK HParam bad parmKind=0%o %d %o %o", parmKind,
			basicParamKind, parmKind&~(PBMASK|PQ_MASK), PBMASK|PQ_MASK);
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("BParmKind", paramKindName[basicParamKind]);
 p->prop->add("parmKind", parmKind);
 p->prop->add("QParmKind", QParamKind(parmKind), (C char *)0);
 int bitpix = -32;
 D fprintf(stderr, "Kind: %d 0%o\n", basicParamKind, parmKind);
 if((parmKind & Compressed) && strcmp("IREFC", paramKindName[basicParamKind])!=0) {
	float a, b;
 	D fprintf(stderr, "Compressed and AB: %d(%s) 0%o\n", basicParamKind, paramKindName[basicParamKind], parmKind);
	bitpix = 16;
	hdr_ok = read_float_4(s, &a, swap) && read_float_4(s, &b, swap);
 	if(!hdr_ok) {
		sprintf(err, "INFO: not HTK HParam read error on extended header");
		multi_image_destr(rv);
		return strdup(err);
	}
	if(!finite(a) || !finite(b) || a<=0.0) {
		sprintf(err, "not HTK HParam bad extended header: a=%g b=%g", a, b);
		multi_image_destr(rv);
		return strdup(err);
		}
	p->prop->add("zscale", 1.0/a);
	p->prop->add("zshift", -b/a);
	}
 else if((parmKind & Compressed) && basicParamKind == 5) {
 	D fprintf(stderr, "Compressed no AB: %d 0%o\n", basicParamKind, parmKind);
 	bitpix = 16;
	p->prop->add("zscale", 1.0);
	p->prop->add("zshift", -1.0);
	}

 p->npts = sampSize/(abs(bitpix)/CHAR_BITS);
 D fprintf(stderr, "sampSize=%d, npts=%d, bitpix=%d\n", sampSize, p->npts, bitpix);
 if(sampSize<=0 || sampSize>5000 || sampSize%(abs(bitpix)/8)!=0)	{
	sprintf(err, "not HTK HParam bad NAXIS1=%d/%d", sampSize, abs(bitpix));
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("NAXIS1", sampSize, (C char *)0);

 D fprintf(stderr, "Committed to HParam\n");
 s.commit();		/* Toss out the buffer. */

 if(!header_only)	{
	char *fail = gpkio_read_in_data(s, p, p->nlines, p->npts, bitpix,
					LONG_NAN,
					swap ? ANTI_NETWORK: NETWORK_ORDER
					);
	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not HParam: read fails after header: %s.", fail);
		free(fail);
		return strdup(err);
		}
	}
 p->xscale = p->prop->getd("xscale", 1.0);
 p->xscale = p->prop->getd("CDELT1", p->xscale);	/* Preferred. */
 p->yscale = p->prop->getd("yscale", 1.0);
 p->yscale = p->prop->getd("CDELT2", p->yscale);	/* Preferred. */
 p->zscale = p->prop->getd("zscale", 1.0);
 p->zscale = p->prop->getd("BSCALE", p->zscale);	/* Preferred. */
 p->zshift = p->prop->getd("zshift", 0.0);
 p->zshift = p->prop->getd("BZERO", p->zshift);		/* Preferred. */

 D fprintf(stderr, "zscale=%g from %s or %s\n", p->zscale,
	p->prop->gets("zscale", "<nil>"), p->prop->gets("BSCALE", "<nil>"));
 D fprintf(stderr, "zshift=%g from %s or %s\n", p->zshift,
	p->prop->gets("zshift", "<nil>"), p->prop->gets("BZERO", "<nil>"));

 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(p->npts-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(p->nlines-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 D fprintf(stderr, "ycenter=%g from v=%g sc=%g pix=%g rows=%d\n",
		p->ycenter, p->prop->getd("CRVAL2", 0.0), p->yscale,
		p->prop->getd("CRPIX2", 1.0), p->nlines);

 p->prop->add("zunits", "???");
 p->prop->add("xunits", "CTYPE1");
 p->prop->add("yunits", "seconds");
 p->prop->add("angle", 0);
 p->i_noise = 0.0;
 p->prop->add("_FILETYPE", "HTK HParam", "HTK feature vectors or audio");
 p->prop->add("Was_byteswapped", swap);
 gpkio_date_fix(p->prop);
 assert(rv->n_image == 0);
 rv->n_image++;
 assert(rv->n_image == 1);

 return 0;
}


char *getdata_HTK(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 char * err1 = getdata_HTK_guts(rv, s, header_only, FALSE);
 if(err1 == 0)
	return err1;
 char *err2 = getdata_HTK_guts(rv, s, header_only, TRUE);
 if(err2 != 0)	{
	free(err2);
	return err1;
	}
 return err2;
}










speechresearch/gpkio/praat_write.c


/*****************************************************************************

				PRAAT_WRITE.C
				Writes GPK ASCII IMAGE format data files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include <stdio.h>
#include <assert.h>
#include <stdlib.h>
#include "gpk_std.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "rw_misc.h"
#include "rbfile.h"
#include "internals.h"



LOCAL void print_properties(FILE *out, C proplist& prop)
{
	C property *p = prop.first;
	for(; p; p=p->next)	{
		if(!*p->attr || !p->val)
			continue;

		/* Drop duplicates and 'covered' attributes. */
		if(prop.get(p->attr) != p)
			continue;

		C char *a = 0;
		if( strcmp(p->attr, "NAXIS2") == 0)
			a = "nx";
		else if( strcmp(p->attr, "CDELT2") == 0)
			a = "dx";
		else if( strcmp(p->attr, "CRPIX1") == 0)
			;
		else if( strcmp(p->attr, "CRVAL1") == 0) {
			C double x1 =
			print_avc(out, "x1", x1, (C char *)0);
			continue;
			}
		... ZZZ
		print_avc(out, p->attr, p->val, (C char *)0);
		putc('\n', out);
	}
}


BOOL praat_writefile(C struct image *p, FILE *out, C proplist& control)
{
 assert(p);
 assert(out);
 assert(p->prop);
 proplist q(*p->prop);
 if( q.geti("NAXIS1", 0) != 1) {
	gpk_warn("Sorry! Can only write single channel data (NAXIS1=1) to Praat format", 0);
 	return FALSE;
 }
 normalize_proplist(&q, p);
 q += control;
 C int bitpix = q.geti("BITPIX", 0);
 double bscale, bzero;
 scale_image_for_bitpix(p, 0, &bscale, &bzero, 0, 0, &q, TRUE);

 q.add("_BITPIX", bitpix);
 q.add("BITPIX", (C char *)0);
 q.add("_FILETYPE", (C char *)0);
 gpkio_date_fix(&q);

 fprintf(out, "File type = \"ooTextFile\"\n");
 fprintf(out, "Object class = \"%s\"\n", q.gets("TTYPE1", "unknown"));
 print_properties(out, q);
 if(fprintf(out, "\n")<0 || ferror(out))
	return 0;

 return write_out_data(out, p, 0, NETWORK_ORDER, bscale, bzero);
}










speechresearch/gpkio/sphere_read.c


/*****************************************************************************

				SPHERE READ.C
				Reads NIST SPHERE format audio files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <errno.h>
#include <ctype.h>
#include <math.h>

#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "gpklib/err.h"
#include "gpklib/innerloop4.h"
#include "rbfile.h"
#include "gpklib/assert.h"
#include "internals.h"
#include "rw_misc.h"
#include "read_data.h"


#define D	if(0)

#define	QUANT_MASK	(0xf)		/* Quantization field mask. */
#define	BIAS		(0x84)		/* Bias for linear code. */
#define	SEG_MASK	(0x70)		/* Segment field mask. */
#define	SEG_SHIFT	(4)		/* Left shift for segment number. */
#define	SIGN_BIT	(0x80)		/* Sign bit for a A-law byte. */

/* Use a character as an array subscript. */
#define S(x)	(0377&(unsigned)(x))


/*
 * ulaw2linear() - Convert a u-law value to 16-bit linear PCM
 *
 * First, a biased linear code is derived from the code word. An unbiased
 * output can then be obtained by subtracting 33 from the biased code.
 *
 * Note that this function expects to be passed the complement of the
 * original code word. This is in keeping with ISDN conventions.
 */
LOCAL int
ulaw2linear( unsigned char	u_val)
{
	int		t;

	/* Complement to obtain normal u-law value. */
	u_val = ~u_val;

	/*
	 * Extract and bias the quantization bits. Then
	 * shift up by the segment number and subtract out the bias.
	 */
	t = ((u_val & QUANT_MASK) << 3) + BIAS;
	t <<= ((unsigned)u_val & SEG_MASK) >> SEG_SHIFT;

	return ((u_val & SIGN_BIT) ? (BIAS - t) : (t - BIAS));
}


static char *errmsg(C RBFILE &s)
{
 return strdup(s.ferror() ? "Read error" : "File truncated");
}



LOCAL char *read_sphere_data( RBFILE& s,
			struct image *p, int rows, int cols,
			int bitpix, read_in_e swap)
{
	assert(bitpix == 8);
	C char *coding = p->prop->gets("sample_coding", "pcm");
	assert(strcmp(coding, "ulaw") == 0);
	BOOL aok;
	if(abs(bitpix) <= 16)
		aok = image_alloc(p, rows, cols);
	else
		aok = image_alloc_float(p, rows, cols);

	if(!aok)
		gpk_err("Cannot allocate memory for images", 0);


 if(bitpix == 8 && strcmp(coding, "ulaw")==0)	{
	 unsigned char *h = (unsigned char *)malloc(sizeof(unsigned char)*p->npts);
	 assert(h);
	 C int np = p->npts;
	 int i;
	 for(i=0; i<p->nlines; i++)	{
		if(s.fread((char *)h, 1, np) != np)
			return errmsg(s);

		short *H = p->h[i];
		INNERLOOP(j, 0, np, H[j] = ulaw2linear(h[j]));
		}

	if(short2test(p->h)!=0)	{
		fprintf(stderr, "Corrupted array on %d=%d\n", i, short2test(p->h));
		fprintf(stderr, "Apparent size= %d x %d\n", p->nlines, p->npts);
		assert(0);
		}

	free((char *)h);
	p->prop->add("BITPIX", (int)(sizeof(short)*8));
 	}
 else
	 	gpk_err("Not implemented", 0);

 return (char *)0;
}


LOCAL char * parse_hdr_line(char *hdr_rec, proplist *p)
{
 char err[512];
 static int legal_attribute_char_set = 0;
 static int legal_attribute_char[256], legal_int_char[256], legal_float_char[256];

 if(!legal_attribute_char_set)	{
	int i;
	C char *s = " -_QWERTYUIOPASDFGHJKLZXCVBNM1234567890qwertyuiopasdfghjklzxcvbnm";
	for(; *s; s++)
		legal_attribute_char[S(*s)] = 1;
	legal_attribute_char_set = 1;
	for(i=1; i<256; i++) {
		if(isdigit(i)) {
			legal_int_char[i] = 1;
			legal_float_char[i] = 1;
			}
		}
	legal_int_char[S('-')] = 1;
	legal_int_char[S('+')] = 1;
	legal_float_char[S('-')] = 1;
	legal_float_char[S('+')] = 1;
	legal_float_char[S('.')] = 1;
	legal_float_char[S('e')] = 1;
	legal_float_char[S('E')] = 1;
	}

 D fprintf(stderr, "parsing {%s}\n", hdr_rec);

 char *v, *f;
 char *a = &hdr_rec[0];
 char *c = 0;
 char *tmp;

 if(hdr_rec[0] == ';') {	/* Just a comment. */
	c = hdr_rec + 1;
	while(*c && isspace(*c))
		c++;
	chomp_whitespace(c);
 	if(*c)
		add_append_property(p, "_COMMENT", c, (char *)0);
	return 0;
	}

 for(tmp=hdr_rec; *tmp && !isspace(*tmp); tmp++)
	if(!legal_attribute_char[0377 & (unsigned)*tmp])	{
		sprintf(err, "illegal attribute char: %x at pos %td",
				*tmp, tmp-hdr_rec);
		return strdup(err);
		}
 if(tmp == hdr_rec)	{
	sprintf(err, "missing attribute");
	return strdup(err);	/* No attribute.  */
	}
 if(! *tmp) {
	sprintf(err, "cannot parse");
	return strdup(err);	/* No attribute.  */
 	}

 D fprintf(stderr, "got =\n");

 *tmp++ = '\0';
	/* At this point, a is a good string. */

 for(f=tmp; isspace(*f); f++)		/* Skip spaces. */
	;
 if(*f != '-') {
	sprintf(err, "cannot parse: no type indicator");
	return strdup(err);
 	}
 f++;
 if(!(f[0]=='i' && f[1] && isspace(f[1]))
 		&& !(f[0]=='r' && f[1] && isspace(f[1]))
		&& !(f[0]=='s' && f[1])) {
	sprintf(err, "cannot parse: unrecognized type indicator: %c(%d)", *f, *f);
	return strdup(err);
	}
 if(f[0]=='s') {
	for(tmp=f+1; *tmp && isdigit(*tmp); tmp++)
		;
	if(*tmp && !isspace(*tmp)) {
		sprintf(err, "cannot parse: messed up -s%%d type indicator: %c(%d)", *tmp, *tmp);
		return strdup(err);
		}
 	}

 for(v=f+1; *v && !isspace(*v); v++)		/* Skip spaces. */
	;
 if(!*v) {
	sprintf(err, "cannot parse: need space after type indicator");
	return strdup(err);
 	}
 *v++ = '\0';
	/* At this point, the type string is OK. */

 if(f[0] == 'i' || f[0]=='r') {
	BOOL *lc;
 	if(f[0] == 'i')
		lc = legal_int_char;
	else
		lc = legal_float_char;

 	for(tmp=v; *tmp && lc[0377 & (unsigned)*tmp]; tmp++)
		;
	if(*tmp  && !isspace(*tmp) && *tmp!=';') {
		sprintf(err, "cannot parse: bad integer: %c(%d)", *tmp, *tmp);
		return strdup(err);
		}
	while(*tmp && isspace(*tmp))
		*(tmp++) = '\0';
	if(*tmp && *tmp == ';') {
		*(tmp++) = '\0';
		while(*tmp && isspace(*tmp))
			tmp++;
		c = tmp;
		chomp_whitespace(c);
		}
	else if(*tmp) {
		sprintf(err, "cannot parse: expecting semicolon after %c value, got %c(%d)", f[0], *tmp, *tmp);
		return strdup(err);
		}
	else
		c = (char *)0;
	add_append_property(p, a, v, (c&&*c) ? c : (char *)0);
	}
 else if(f[0] == 's') {
	unsigned nc = atoi(&(f[1]));
	if(nc <= 0 || nc>strlen(v)) {
		sprintf(err, "bad string length: %d", nc);
		return strdup(err);
		}
	if(v[nc] && v[nc]!=';' && !isspace(v[nc])) {
		sprintf(err, "string value ends in middle: %d %c(%d)", nc, v[nc], v[nc]);
		return strdup(err);
		}
	v[nc] = '\0';
	c = &( v[nc+1] );
	while(*c && isspace(*c))
		c++;
	chomp_whitespace(c);
	add_append_property(p, a, v, c);
 	}
 return 0;
}



char *getdata_sphere(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 char err[1024], *etmp;
 struct image * p = &rv->image[0];
 multi_image_empty(rv);
 int hdr_line;

 s.rewind();
 char hdr_rec[10000];
 C long startheaderposition = s.tell();
 if(!s.fgets(hdr_rec, sizeof(hdr_rec))) {
	multi_image_destr(rv);
	sprintf(err, "not NIST sphere format: can't read magic number.");
	return strdup(err);
 }
 if( strcmp(hdr_rec, "NIST_1A\n")!=0 && strcmp(hdr_rec, "NIST_1A\r\n")!=0) {
	multi_image_destr(rv);
	sprintf(err, "not NIST sphere format: bad magic number.");
	return strdup(err);
 }
 if(!s.fgets(hdr_rec, sizeof(hdr_rec))) {
	multi_image_destr(rv);
	sprintf(err, "not NIST sphere format: can't read header length.");
	return strdup(err);
 }
 C int headersize = safe_atoi(hdr_rec);
 if(headersize<=0 || headersize==INT_NAN  || headersize==INT_Max) {
	multi_image_destr(rv);
	sprintf(err, "not NIST sphere format: silly header length: %d.", headersize);
	return strdup(err);
 }

 assert(rv->n_image == 0);

 p->prop = new proplist;
 assert(p->prop);

 /* We terminate conservatively, to allow for miscounting in the
 header length.  We know that there are no lines shorter than 'x -i 0\n'
 */
 hdr_line = 2;
 while(s.tell() < headersize + startheaderposition - 5) {
	hdr_line++;
	if(!s.fgets(hdr_rec, sizeof(hdr_rec)))	{
		multi_image_destr(rv);
		sprintf(err, "not NIST sphere format: can't read header, line %d.",
				hdr_line);
		return strdup(err);
	}
	D fprintf(stderr, "DBG: s.fgets done: {%s}\n", hdr_rec);

	if(hdr_rec[0] == '\0')	{
		multi_image_destr(rv);
		sprintf(err, "not NIST sphere: null header line %d.",
				hdr_line);
		return strdup(err);
	}

	if(!chomp_newline(hdr_rec) < 0)	{
		multi_image_destr(rv);
		sprintf(err, "not NIST sphere: header missing newline "
				"(line %d too long or null?)", hdr_line);
		return strdup(err);
	}

	if(hdr_rec[0] == '\0') {
		multi_image_destr(rv);
		sprintf(err, "not NIST sphere: empty header line %d.", hdr_line);
		return strdup(err);
	}

	if(strcmp(hdr_rec, "end_head") == 0)
		break;

	if((etmp=parse_hdr_line(hdr_rec, p->prop)) != 0) {
		multi_image_destr(rv);
		return etmp;
	}
	}
 assert(rv->n_image == 0);


 if(p->prop->get("NAXIS") && p->prop->geti( "NAXIS", -1) != 2)	{
	fprintf(stderr, "INFO: can't handle ascii Naxis=%s, not 2\n", p->prop->gets( "NAXIS", ""));
	multi_image_destr(rv);
	assert(0);
	}

 p->nlines = p->prop->geti("sample_count", -1);
 if(p->nlines <= 0)	{
	sprintf(err, "not NIST sphere bad sample_count=%s", p->prop->gets( "NAXIS2", ""));
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("sample_count", (char *)0);

 p->npts = p->prop->geti("channel_count", 1);
 if(p->npts <= 0)	{
	sprintf(err, "not NIST sphere bad channel_count=%s", p->prop->gets( "NAXIS1", ""));
	multi_image_destr(rv);
	return strdup(err);
	}
 p->prop->add("channel_count", (char *)0);
 p->prop->add("sample_max", (char *)0);
 p->prop->add("sample_min", (char *)0);

 while(s.tell() < headersize + startheaderposition)
	s.fgetc();

 assert(rv->n_image == 0);
 D fprintf(stderr, "Committed to ascii_image\n");
 s.commit();		/* Toss out the buffer. */

 p->prop->add("BITPIX", p->prop->geti("sample_n_bytes", 0)*8);
 p->prop->add("sample_n_bytes", (char *)0);
 
 if(!header_only)	{
 	C int bitpix = p->prop->geti("BITPIX", 0);
	char *fail = (char *)0;
	C read_in_e order = strcmp(p->prop->gets("sample_byte_format", ""), "01")==0 ? ANTI_NETWORK : NETWORK_ORDER;
	if(strcmp(p->prop->gets("sample_coding", "pcm"), "pcm") == 0)
		fail = gpkio_read_in_data(s, p, p->nlines, p->npts, bitpix, LONG_NAN, order);
	else
		fail = read_sphere_data(s, p, p->nlines, p->npts, bitpix, order);

	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not NIST SPHERE: read fails after header: %s.", fail);
		free(fail);
		return strdup(err);
		}
	}
 p->yscale = 1.0/p->prop->getd("sample_rate", 1.0);
 p->prop->add("sample_rate", (char *)0);
 p->xscale = p->prop->getd("xscale", 1.0);
 p->xscale = p->prop->getd("CDELT1", p->xscale);	/* Preferred. */
 p->zscale = p->prop->getd("zscale", 1.0);
 p->zscale = p->prop->getd("BSCALE", p->zscale);	/* Preferred. */
 p->zshift = p->prop->getd("zshift", 0.0);
 p->zshift = p->prop->getd("BZERO", p->zshift);		/* Preferred. */

 D fprintf(stderr, "zscale=%g from %s or %s\n", p->zscale,
	p->prop->gets("zscale", "<nil>"), p->prop->gets("BSCALE", "<nil>"));
 D fprintf(stderr, "zshift=%g from %s or %s\n", p->zshift,
	p->prop->gets("zshift", "<nil>"), p->prop->gets("BZERO", "<nil>"));

 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(p->npts-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(p->nlines-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 D fprintf(stderr, "ycenter=%g from v=%g sc=%g pix=%g rows=%d\n",
		p->ycenter, p->prop->getd("CRVAL2", 0.0), p->yscale,
		p->prop->getd("CRPIX2", 1.0), p->nlines);

 if(p->prop->get("BUNIT"))
	p->prop->add("zunits", p->prop->gets("BUNIT", "???"));
 if(p->prop->get("CTYPE1"))
	p->prop->add("xunits", p->prop->gets("CTYPE1", "???"));
 if(p->prop->get("CTYPE2"))
	p->prop->add("yunits", p->prop->gets("CTYPE2", "???"));
 if(p->prop->get("CROTA1"))
	p->prop->add("angle", p->prop->gets("CROTA1", "???"));
 p->i_noise = p->prop->getd("I_NOISE", 0.0);
 p->prop->add("_FILETYPE", "NIST SPHERE", "Audio format.");
 p->prop->add("sample_byte_format", (char *)0);
 p->prop->add("sample_coding", (char *)0);
 gpkio_date_fix(p->prop);
 assert(rv->n_image == 0);
 rv->n_image++;
 assert(rv->n_image == 1);

 return 0;
}










speechresearch/gpkio/focas_read.c


/*****************************************************************************

				FOCAS_READ.C
				Reads Tyson FOCAS format 2-dimensional image files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <assert.h>
#include <math.h>
#include <string.h>
#include <time.h>

#include "gpk_std.h"
#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "rbfile.h"
#include "gpklib/assert.h"
#include "internals.h"
#include "rw_misc.h"
#include "read_data.h"



#define D	if(0)

LOCAL short read_focas_short(RBFILE *fp)
{
 unsigned tmp = ((unsigned)(fp->fgetc()))<<8;
 tmp |= (unsigned)(fp->fgetc());
 return (short)tmp;
}


LOCAL long read_focas_long(RBFILE *fp)
{
 long rv;
 rv = ((unsigned)(fp->fgetc()))<<8;
 rv |= (unsigned)(fp->fgetc());
 rv <<= 16;
 rv |= ((unsigned)(fp->fgetc()))<<8;
 rv |= (unsigned)(fp->fgetc());
 return rv;
}


LOCAL float read_focas_float(RBFILE *fp)
{
 float f;
 fp->fread((char *)&f, sizeof(float), 1);
 return f;
}


LOCAL char nullmap(int x)
{
 return x==(-1) ? '\0' : (char)x;
}




char * getdata_focas(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 struct image * p = &rv->image[0];
 char fl[33], com[257], errbuf[512];
 int i;
 short bytepix;
 long blank;
 float fminval, fmaxval;

 s.rewind();
 multi_image_empty(rv);
 {
 C short blksiz = read_focas_short(&s);	/* blksiz */
 if(blksiz%2880 != 0)	{
	sprintf(errbuf, "not FOCAS: blksiz=%d", blksiz);
	return strdup(errbuf);
	}
 }
 C short bitpix = read_focas_short(&s);
 C short naxis = read_focas_short(&s);
 if(naxis != 2)	{
	sprintf(errbuf, "not FOCAS: naxis=%d", naxis);
	return strdup(errbuf);
	}
 assert(naxis == 2);
 C int cols = read_focas_short(&s);
 C int rows = read_focas_short(&s);
	/* 10 */
 D	fprintf(stderr, "rows=%d, cols=%d\n", rows, cols);
 if(rows<=0 || cols<=0)	{
	sprintf(errbuf, "not FOCAS: rows=%d, cols=%d", rows, cols);
	return strdup(errbuf);
	}
 D fprintf(stderr, "rowcol.\n");
 read_focas_short(&s);	/* dflags */
 read_focas_short(&s);	/* maptyp */
 read_focas_short(&s);	/* bunit */
 read_focas_short(&s);	/* ctype1 */
 read_focas_short(&s);	/* ctype2 */
	/* 20 */
 assert(sizeof(float) == sizeof(long));
 fmaxval = read_focas_float(&s);
 fminval = read_focas_float(&s);
	/* 28 */
 C float b_scale = read_focas_float(&s);
 C float b_zero = read_focas_float(&s);
 for(i=0;i<32;i++)
	s.fgetc();
 blank = read_focas_long(&s);
	/* 72 */
 {
 char simple = s.fgetc();
 char aftersimple = s.fgetc();
 if(simple!='T' && (aftersimple!=' ' || aftersimple!='\0'))	{
	sprintf(errbuf, "not FOCAS: simple= %x %x",  simple, aftersimple);
	return strdup(errbuf);
	}
 }
 bytepix = read_focas_short(&s);
 if((bytepix!=1 && bytepix!=2 && bytepix!=4) || abs(bitpix)!=8*bytepix)	{
	sprintf(errbuf, "not FOCAS: bad bytepix=%d or bitpix=%d", bytepix, bitpix);
	return strdup(errbuf);
	}
 s.fgetc(); s.fgetc(); s.fgetc(); s.fgetc();
 s.fgetc(); s.fgetc(); s.fgetc(); s.fgetc();

 p->prop = new proplist;
 assert(p->prop);

D	fprintf(stderr, "hdr84.\n");

	/* 84 */
 for(i=0;i<12;i++)	/* dummy */
	s.fgetc();
	/* 96 */
 for(i=0;i<32;i++)	/* Object.*/
	fl[i] = nullmap(s.fgetc());
 fl[i] = '\0';
 if(fl[0] != '\0')	{
	D fprintf(stderr, "OBJECT: %s\n", fl);
	chomp_whitespace(com);
	p->prop->add("OBJECT", fl);
	}
	/*  128 */
D	fprintf(stderr, "label=%s\n", fl);





 for(i=0;i<32;i++)
	com[i] = nullmap(s.fgetc());
 com[i] = '\0';
 if(com[0] != '\0')	{
	D fprintf(stderr, "Origin: %s\n", com);
	chomp_whitespace(com);
	p->prop->add("ORIGIN", com);
	}

 for(i=0;i<32;i++)
	com[i] = nullmap(s.fgetc());
 com[i] = '\0';
 if(com[0] != '\0')	{
	D fprintf(stderr, "Date: %s\n", com);
	chomp_whitespace(com);
	p->prop->add("DATE", com);
	}

 for(i=0;i<32;i++)
	com[i] = nullmap(s.fgetc());
 com[i] = '\0';
 if(com[0] != '\0')	{
	D fprintf(stderr, "Observer: %s\n", com);
	chomp_whitespace(com);
	p->prop->add("OBSERVER", com);
	}

 for(i=0;i<32;i++)
	com[i] = nullmap(s.fgetc());
 com[i] = '\0';
 if(com[0] != '\0')	{
	D fprintf(stderr, "Nextpic: %s\n", com);
	chomp_whitespace(com);
	p->prop->add("NEXTPIC", com);
	}

 for(i=0;i<256;i++)
	com[i] = nullmap(s.fgetc());
 com[i] = '\0';
 if(com[0] != '\0')	{
	D fprintf(stderr, "Comment: %s\n", com);
	chomp_whitespace(com);
	p->prop->add("COMMENT", com);
	}
D fprintf(stderr, "hdr end.\n");


D fprintf(stderr, "alloc checked.\n");
 rv->n_image++;
 image_setzscale(p, b_scale, "ARBs", b_zero);
 if(bytepix==1 || bytepix==2)
	p->prop->add("BLANK", SHRT_NAN);
 else if(bytepix == 4)
	p->prop->add("BLANK", LONG_NAN);

 p->prop->add("DATAMAX", fmaxval);
 p->prop->add("DATAMIN", fminval);
 p->prop->add("type", "Intensity");
 p->xscale = 1.0;
 p->yscale = 1.0;
 p->xcenter = 0.0;
 p->ycenter = 0.0;
 p->constr_time = time(0);
 p->i_noise = bitpix>0 ? fabs(b_scale)*10.0 : 1.0;
 p->prop->add("xunits", "pixels");
 p->prop->add("yunits", "pixels");
 p->prop->add( "zunits", "ADUs");
 p->prop->add("_FILETYPE", "FOCAS", "Tyson and Valdez");
 p->prop->add("BITPIX", bitpix);
 p->prop->add("BYTEPIX", bytepix);
 image_addlabel(p, fl);

 /* We know what type of file we have,
	and that the header is correctly understood. */

 s.commit();		/* Toss out the buffer. */

 if(!header_only)	{
	D fprintf(stderr, "INFO: focas_read: blank=%ld\n", blank);
	char *fail = gpkio_read_in_data(s, &rv->image[0], rows, cols, bitpix, blank, LOCAL_ORDER);
	if(fail)	{
		multi_image_destr(rv);
		sprintf(errbuf, "not FOCAS: read fails after header: %s.", fail);
		free(fail);
		return strdup(errbuf);
		}
	}

 return 0;
}












speechresearch/gpkio/EST_read.c


/*****************************************************************************

				EST_READ.C
				Reads in Edinburgh Speech Tools format data files.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <errno.h>
#include <ctype.h>
#include <math.h>

#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "gpklib/NaN.h"
#include "rbfile.h"
#include "gpklib/assert.h"
#include "internals.h"
#include "rw_misc.h"
#include "read_data.h"


#define D	if(0)

const char Channel[] = "Channel_";

LOCAL BOOL parse_line(proplist *p, C char *s, char *commentchar, BOOL *breaks)
{
	C int chnl = strlen(Channel);
	char *k, *kk, *v, *vv, *comment = NULL;
	C char *comments;

	while(*s && isspace(*s))
		s++;
	kk = k = (char *)malloc(strlen(s));
	vv = v = (char *)malloc(strlen(s));
	while(*s && !isspace(*s))
		*(kk++) = *(s++);
	*kk = '\0';
	while(*s && isspace(*s))
		s++;
	if(!*s) {
		free(k);
		free(v);
		return FALSE;
	}
	while(*s && *s!=*commentchar)
		*(vv++) = *(s++);
	while(vv>v && isspace(vv[-1]))
		vv--;		/* Remove spaces at end of value. */
	*vv = '\0';
	while(*s && isspace(*s))
		s++;
	comments = s;

	if(strcmp(k, "CommentChar") == 0)
		*commentchar = v[0];
	else if(strcmp(k, "DataType") == 0) {
		if(strcmp(v, "binary") == 0)
			p->add("BITPIX", -32, comment);
		else
			p->add("BITPIX", 0, comment);
		}
	else if(strcmp(k, "NumFrames") == 0)
		p->add("NAXIS2", safe_atoi(v), comment);
	else if(strcmp(k, "BreaksPresent") == 0)
		*breaks = strcasecmp(v, "true")==0 || strcmp(v, "1")==0;
	else if(strcmp(k, "NumChannels") == 0) {
		D fprintf(stderr, "NC=%s %d\n", v, safe_atoi(v)+1);
		p->add("NAXIS1", safe_atoi(v), comment);
	}
	else if(strncmp(k, Channel, chnl) == 0) {
		C int idx = safe_atoi(&k[chnl]);
		char buf[128];
		sprintf(buf, "TTYPE%1d", idx+2+(*breaks?1:0));	/* TTYPE1 is time axis, TTYPE2 is break */
		p->add(buf, v, comment);
	}
	else
		p->add(k, v, comment);

	free(k);
	free(v);
	return TRUE;
}


char *getdata_EST(struct multi_image *rv, RBFILE& s, BOOL header_only)
{
 char err[1024];
 struct image * p = &rv->image[0];

 s.rewind();
 multi_image_empty(rv);
 assert(rv->n_image == 0);

 p->prop = new proplist;
 assert(p->prop);
 p->prop->add("BITPIX", -32);
 p->prop->add("NAXIS", 2);
 p->prop->add("CDELT2", 0.002);
 p->prop->add("TTYPE1", "time");
 p->prop->add("TUNITS1", "s");

 char hdr_rec[10000];
 int hdr_line = 0;
 char commentchar = '\0';
 BOOL breaks = FALSE;
 hdr_line++;
 if(!s.fgets(hdr_rec, sizeof(hdr_rec)))	{
	multi_image_destr(rv);
	sprintf(err, "not EST: can't read header, line %d.",
			hdr_line);
	return strdup(err);
	}
 if(strcmp(hdr_rec, "EST_File Track\n") != 0) {
	multi_image_destr(rv);
	sprintf(err, "not EST: wrong first header line.");
	return strdup(err);
	}

 while(1)	{
	hdr_line++;
	if(!s.fgets(hdr_rec, sizeof(hdr_rec)))	{
		multi_image_destr(rv);
		sprintf(err, "not EST: can't read header, line %d.",
				hdr_line);
		return strdup(err);
		}
	D fprintf(stderr, "DBG: s.fgets done: {%s}\n", hdr_rec);

	if(hdr_rec[0] == '\0')	{
		multi_image_destr(rv);
		sprintf(err, "not EST: null header line %d.",
				hdr_line);
		return strdup(err);
		}
	if(strcmp(hdr_rec, "EST_Header_End\n") == 0)
		break;

	if(!chomp_newline(hdr_rec) < 0)	{
		multi_image_destr(rv);
		sprintf(err, "not EST: header missing newline "
				"(line %d too long or null?)", hdr_line);
		return strdup(err);
		}

	if(hdr_rec[0] == '\0')
		continue;

	if(!parse_line(p->prop, hdr_rec, &commentchar, &breaks)) {
		multi_image_destr(rv);
		sprintf(err, "not EST: cannot parse line %d", hdr_line);
		return strdup(err);
		}
	}
 assert(rv->n_image == 0);

 if(breaks)
	p->prop->add("TTYPE2", "break");


 p->nlines = p->prop->geti("NAXIS2", -1);
 if(p->nlines <= 0)	{
	sprintf(err, "INFO: not EST bad NAXIS2=%s", p->prop->gets( "NAXIS2", ""));
	multi_image_destr(rv);
	return strdup(err);
	}

 p->npts = p->prop->geti("NAXIS1", -1) + (breaks?2:1);
 if(p->npts <= 0)	{
	sprintf(err, "not EST bad NAXIS1=%s", p->prop->gets( "NAXIS1", ""));
	multi_image_destr(rv);
	return strdup(err);
	}

 assert(rv->n_image == 0);
 D fprintf(stderr, "Committed to ascii_image\n");
 s.commit();		/* Toss out the buffer. */

 if(!header_only)	{
	char * fail = 0;
	C int bitpix = p->prop->geti("BITPIX", 0);
	if(bitpix != 0) {
		read_in_e order = ANTI_NETWORK;
		if(strcmp(p->prop->gets("ByteOrder", "01"), "01") == 0)
			order = ANTI_NETWORK;
		else
			order = NETWORK_ORDER;
		fail = gpkio_read_in_data(s, p, p->nlines, p->npts, bitpix, LONG_NAN, order);
	}
	else
		fail = gpkio_read_in_data_ascii(s, p);

	if(fail)	{
		multi_image_destr(rv);
		sprintf(err, "not ascii image: read fails after header: %s.", fail);
		free(fail);
		return strdup(err);
		}
	}
 p->xscale = p->prop->getd("CDELT1", 1.0);	/* Preferred. */
 p->yscale = p->prop->getd("DeltaT", 1.0);
 p->yscale = p->prop->getd("CDELT2", p->yscale);	/* Preferred. */
 p->zscale = p->prop->getd("BSCALE", 1.0);	/* Preferred. */
 p->zshift = p->prop->getd("BZERO", 1.0);		/* Preferred. */

 D fprintf(stderr, "zscale=%g from %s or %s\n", p->zscale,
	p->prop->gets("zscale", "<nil>"), p->prop->gets("BSCALE", "<nil>"));
 D fprintf(stderr, "zshift=%g from %s or %s\n", p->zshift,
	p->prop->gets("zshift", "<nil>"), p->prop->gets("BZERO", "<nil>"));

 /* CRPIX1 corresponds to the first pixel. */
 p->xcenter = p->prop->getd("CRVAL1", 0.0)
		+ p->xscale*(0.5*(p->npts-1) - (p->prop->getd("CRPIX1", 1.0)-1.0));
 p->ycenter = p->prop->getd("CRVAL2", 0.0)
		+ p->yscale*(0.5*(p->nlines-1) - (p->prop->getd("CRPIX2", 1.0)-1.0));
 D fprintf(stderr, "ycenter=%g from v=%g sc=%g pix=%g rows=%d\n",
		p->ycenter, p->prop->getd("CRVAL2", 0.0), p->yscale,
		p->prop->getd("CRPIX2", 1.0), p->nlines);

 if(p->prop->get("BUNIT"))
	p->prop->add("zunits", p->prop->gets("BUNIT", "???"));
 if(p->prop->get("CTYPE1"))
	p->prop->add("xunits", p->prop->gets("CTYPE1", "???"));
 if(p->prop->get("CTYPE2"))
	p->prop->add("yunits", p->prop->gets("CTYPE2", "???"));
 if(p->prop->get("CROTA1"))
	p->prop->add("angle", p->prop->gets("CROTA1", "???"));
 p->i_noise = p->prop->getd("I_NOISE", 0.0);
 p->prop->add("_FILETYPE", "EST", "Edinburgh Speech Tools");
 p->prop->add("ByteOrder", (char *)0);
 D fprintf(stderr, "Nl=%d np=%d\n", p->nlines, p->npts);
 gpkio_date_fix(p->prop);
 assert(rv->n_image == 0);
 rv->n_image++;
 assert(rv->n_image == 1);

 return 0;
}
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		    GNU GENERAL PUBLIC LICENSE
		       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.
                          675 Mass Ave, Cambridge, MA 02139, USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

			    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.
�
		    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)
�
These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.
�
  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.
�
  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

			    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

		     END OF TERMS AND CONDITIONS
�
	Appendix: How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) 19yy  <name of author>

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program; if not, write to the Free Software
    Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) 19yy name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  <signature of Ty Coon>, 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Library General
Public License instead of this License.










speechresearch/gpkio/write.c


/*****************************************************************************

				WRITE.C
				Main write routine.  Calls the format-specific routines.

Copyright (C) 2002 Greg Kochanski, gpk@pribble.com .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

*****************************************************************************/
#include <stdio.h>
#include <errno.h>
#include <string.h>
#include <stdlib.h>
#include <math.h>
#include <float.h>
#include <unistd.h> /* for swab() */

#include "gpk_std.h"
#include "gpklib/innerloop4.h"
#include "gpklib/ieee754.h"
#include "gpklib.h"
#include "gpklib/NaN.h"
#include "gpklib/image.h"
#include "gpkio.h"
#include "gpklib/assert.h"
#include "rbfile.h"
#include "internals.h"
#include "rw_misc.h"

#define D	if(0)
#define D2	if(0)

#define U(x)	((unsigned)(x))

struct writer	{
	C char *name;
	BOOL (*f)(C struct image *, FILE *, C proplist&);
	C char *suffix;
	};

C struct writer writers[] = {
			{"GPK ASCII image", ascii_writefile, ".dat"},
			{"GPK image", ascii_writefile, ".dat"},
			{"GPK ASCII image", ascii_writefile, ".txt"},
			{"NASA FITS", FITS_writefile, ".fits"},
			{"FITS", FITS_writefile, ".fits"},
			{"NIST SPHERE", sphere_writefile, ".sphere"},
			{"SPHERE", sphere_writefile, ".sphere"},
			/* {"Praat", praat_writefile, ".praat"}, */
			{"HTK HParam", HTK_writefile, ".mfcc"},
			{"ESPS FEA_SD", ESPS_writefile, ".sd"},
			{"SIG", SIG_writefile, ".d"},
			{"ESPS", ESPS_writefile, ".sd"},
			{"FOCAS", focas_writefile, ".im"},
			{0, 0, 0},	/* Default. */
			};

LOCAL double xmax(double a, double b)
{
	return a>b ? a : b;
}

LOCAL BOOL suffix_match(C char *a, C char *suff)
{
 C int ls = strlen(suff);
 C int la = strlen(a);
 if(ls > la)
	return 0;
 return strcmp(suff, &a[la-ls])==0;
}


BOOL writefile(C struct image *p, C char *n2, C char *control)
{
 if(control && strcmp(control, "float")==0)	/* backwards compatibility */
	control = "BITPIX=-32";
 if(control && strcmp(control, "writefloat")==0)	/* backwards compatibility */
	control = "BITPIX=-32";

 D fprintf(stderr, "Control={%s}\n", control?control:"");
 assert(p->prop);
 proplist c = avparse(control);
 C char *dflt = getenv("_FILETYPE");
 if(!dflt)
	dflt = p->prop->gets("_FILETYPE", (C char *)0);

 /* Use type from control string, or else type from property list. */
 C char *ftype = c.gets("%_FILETYPE", (C char *)0);

 D fprintf(stderr, "Name=%s dflt=%s\n", n2, dflt?dflt:"<nil>");
 int i;
	/* Control string can override choice of output
	type.  Otherwise, use suffix to control output type.
	Failing that, use a default type from the environment,
	or keep types the same. */
 for(i=0; writers[i].name; i++)
	;

 if(ftype)
	for(i=0; writers[i].name; i++)
		if(strcmp(ftype, writers[i].name) == 0)	{
			break;
			}
 if(!writers[i].name)
	for(i=0; writers[i].suffix; i++)
		if(suffix_match(n2, writers[i].suffix))	{
			break;
			}
 if(dflt && !writers[i].name)
	for(i=0; writers[i].name; i++)
		if(strcmp(dflt, writers[i].name) == 0)	{
			break;
			}
 if(!writers[i].name)
	i = 0;
 D fprintf(stderr, "INFO: writing as %s\n", writers[i].name);

 c.add("_NAME", n2);
 FILE *out = 0;
 if(strcmp(n2, "-") == 0)
	out = stdout;
 else
	out = fopen(n2, "wb+");

 if(!out)	{
	fprintf(stderr, "ERR: writefile: can't open %s: %s", n2, strerror(errno));
	return FALSE;
	}

 BOOL rv = (*writers[i].f)(p, out, c);

 if(out != stdout)
 	fclose(out);
 return rv;
}





BOOL writefile(C struct multi_image *rv, C char *name)
{
 BOOL fail = FALSE;
 int ix;

 assert(rv);
 assert(rv->n_image > 0);
 for(ix=0;ix<rv->n_image;ix++)	{
	char nbuf[100], n2[100];
	strcpy(nbuf, name);
	if(rv->n_image > 1)
		sprintf(n2, "%s.%03d", nbuf, ix);
	else	sprintf(n2, "%s", nbuf);
	fail = fail || !writefile(&rv->image[ix], n2, 0);
	}
 return !fail;
}



typedef int fourbyte;


LOCAL unsigned char roundU(short x)
{
 if(x == SHRT_NAN)
	return UCHAR_NAN;
 else if(x > UCHAR_Max)
	return UCHAR_Max;
 else if(x < UCHAR_Min)
	return UCHAR_Min;
 return (unsigned char)(unsigned short)x;
}


typedef short twobyte;




BOOL write_out_data(FILE *out, C struct image *p, int bitpix,
			read_in_e swap,
			double sc, double sh)
{
 C char test[4] = {(char)1, (char)2, (char)3, (char)4};
 C short *ts = (C short *)test;
 C int *ti = (C int *)test;
 BOOL swapbytes = FALSE;
 BOOL swapwords = FALSE;
 switch(swap) {
 case LOCAL_ORDER:
	break;
 case NETWORK_ORDER:
 	swapbytes = ((*ts)&0377) == 1 || ((*ts)&0377)==3;
 	swapwords = ((*ti)&0377) == 1 || ((*ti)&0377)==2;
	break;
 case ANTI_NETWORK:
 	swapbytes = ((*ts)&0377) == 2 || ((*ts)&0377)==4;
 	swapwords = ((*ti)&0377) == 3 || ((*ti)&0377)==4;
	break;
 case SWAB:
	swapbytes = TRUE;
	break;
 case SWAW:
	swapwords = TRUE;
	break;
 case SWAWB:
	swapwords = TRUE;
	swapbytes = TRUE;
	break;
 default:
	assert(0);
 }

 D fprintf(stderr, "SWAPBYTES=%d SWAPWORDS=%d ts=%x ti=%x\n",
		swapbytes, swapwords, *ts, *ti);

 C BOOL scale_data = fabs(sc-1)>FLT_EPSILON  || fabs(sh)>FLT_MIN;
 D fprintf(stderr, "SCALE=%g SHIFT=%g scale_data=%d\n", sc, sh, scale_data);
 assert(image_check(p));

 assert(sizeof(short) == 2);
 assert(sizeof(fourbyte) == 4);

 if(bitpix == 0)	{
	int i;
	char fmt[20];
	C double prec = p->h ? pow(2.0, -sizeof(short)) : FLT_EPSILON;
	assert(sizeof(**p->h) == sizeof(short));
	assert(sizeof(**p->H) == sizeof(float));
	sprintf(fmt, "%%.%dg ", (int)(ceil(-log10(prec))));
	for(i=0; i<p->nlines; i++)	{
		if(scale_data)	{
			int j;
			for(j=0; j<p->npts; j++)
				fprintf(out, fmt, ((p->H ? p->H[i][j]
							: p->h[i][j])-sh)*sc);
			}
		else	{
			int j;
			if(p->H)
				for(j=0; j<p->npts; j++)
					fprintf(out, fmt, p->H[i][j]);
			else
				for(j=0; j<p->npts; j++)
					fprintf(out, "%d", p->h[i][j]);
			}
		if(fprintf(out, "\n") < 0 || ferror(out))
			return FALSE;
		}
	}
 else if(p->H && bitpix== -32 && !scale_data && !swapbytes && !swapwords)	{
	const float *H = p->H[0];
	/* Faster, on the assumption that the array is all contiguous. */
	assert(sizeof(float) == 4);
	assert(H + (p->nlines-1)*p->npts == p->H[p->nlines-1]);
	if(fwrite(H, 4, p->npts*p->nlines, out) != U(p->npts)*U(p->nlines))
		return FALSE;
	}
 else if(p->H && bitpix== -32)	{
	 int i;
	assert(sizeof(float) == 4);
	 float *H = (float *)malloc(4 * p->npts);
	 C int np = p->npts;
	 for(i=0; i<p->nlines; i++)	{
		C float *h = p->H[i];
		if(scale_data) {
			INNERLOOP(j, 0, np, H[j] = (h[j]-sh)*sc);
			}
		else	{
			memcpy(H, h, np*sizeof(float));
			}

		if(swapbytes)
			gpkio_swab_in_place((short *)H, sizeof(float)*np);
		if(swapwords)
			gpkio_swaw((char *)H, sizeof(float)*np);
		if(fwrite(H, 4, np, out) != U(p->npts))	{
			free((char *)H);
			return FALSE;
			}
 		}
	free((char *)H);
	}
 else if(p->h && bitpix== -32)	{
	 int i;
	assert(sizeof(float) == 4);
	 float *H = (float *)malloc(4 * p->npts);
	 C int np = p->npts;
	 for(i=0; i<p->nlines; i++)	{
		C short *h = p->h[i];
		if(scale_data)	{
			INNERLOOP(j, 0, np, H[j] = (h[j]-sh)*sc);
			}
		else	{
			INNERLOOP(j, 0, np, H[j] = h[j]);
			}
		if(swapbytes)
			gpkio_swab_in_place((short *)H, sizeof(float)*np);
		if(swapwords)
			gpkio_swaw((char *)H, sizeof(float)*np);
		if(fwrite((char *)H, 4, np, out) != U(np))	{
			free((char *)H);
			return FALSE;
			}
 		}
	free((char *)H);
	}
 else if(bitpix == 32)	{
	int i;
	C int np = p->npts;
	fourbyte *o = (fourbyte *)malloc(p->npts * sizeof(fourbyte));
	assert(o);
	assert(sizeof(fourbyte) == 4);
	for(i=0; i<p->nlines; i++)	{
		if(p->h)	{
			short *h = p->h[i];
			if(scale_data)	{
				/* This will work, but should never be needed. */
				INNERLOOP(j, 0, np, o[j] = roundI((h[j]-sh)*sc));
				}
			else	{
				INNERLOOP(j, 0, np, o[j] = h[j]);
				}
			}
		else if(p->H)	{
			int j;
			C float *HH = p->H[i];
			if(scale_data)
				for(j=0; j<np; j++)
					o[j] = roundI((HH[j]-sh)*sc);
			else
				for(j=0; j<np; j++)
					o[j] = roundI(HH[j]);
			}

		if(swapbytes)
			gpkio_swab_in_place((short*)o, sizeof(fourbyte)*np);
		if(swapwords)
			gpkio_swaw((char *)o, sizeof(fourbyte)*np);

		if(fwrite((char *)o, 4, np, out) != U(np))	{
			free((char *)o);
			return FALSE;
			}
 		}
	free((char *)o);
	}
 else if(p->h && bitpix == 16 && !scale_data)	{
	/* Faster, on the assumption that the array is all contiguous. */
	assert(sizeof(short) == 2);
	assert(p->h[0] + (p->nlines-1)*p->npts == p->h[p->nlines-1]);
	if(swapbytes)
		gpkio_swab_in_place((p->h[0]), p->npts*p->nlines*sizeof(short));
	if(fwrite((char *)(p->h[0]), 2, p->npts*p->nlines, out) != U(p->npts*p->nlines))
		return FALSE;
 }
 else if(bitpix == 16)	{
	int i;
	C int np = p->npts;
	short *tmp = (short *)malloc(p->npts * sizeof(short));
	assert(sizeof(short) == 2);
	assert(tmp);
	D fprintf(stderr, "BITPIX=16 and scale=%d, %c%c\n", scale_data,
			p->h?'h':' ', p->H?'H':' ');
	for(i=0; i<p->nlines; i++)	{

		if(p->h)	{	/* and scale_data... */
			int j;
			C short *HH = p->h[i];
			assert( scale_data );
			for(j=0; j<np; j++)
				tmp[j] = roundS((HH[j]-sh)*sc);
			}
		else	{
			int j;
			C float *HH = p->H[i];
			for(j=0; j<np; j++)	{
				tmp[j] = roundS((HH[j]-sh)*sc);
				}
			D2 fprintf(stderr, "round: %g %g %d\n", HH[0], (HH[0]-sh)*sc, tmp[0]);
			}

		if(swapbytes)	{
			D2 fprintf(stderr, "\tswab %d\n", tmp[0]);
			gpkio_swab_in_place(tmp, np*sizeof(short));
			D2 fprintf(stderr, "\tswabO %d\n", tmp[0]);
			}

		if(fwrite((char *)tmp, 2, np, out) != U(np))	{
			free((char *)tmp);
			return FALSE;
			}
 		}
	free((char *)tmp);
	}
 else if(bitpix == 8)	{
	int i;
	C int np = p->npts;
	assert(sizeof(unsigned char) == 1);
	unsigned char *H = (unsigned char *)malloc(p->npts * sizeof(signed char));
	assert(H);
	for(i=0; i<p->nlines; i++)	{

		if(p->h)	{
			C short *h = p->h[i];
			int j;
			if(scale_data)
				for(j=0; j<np; j++)
					H[j] = roundU((h[j]-sh)*sc);
			else
				for(j=0; j<np; j++)
					H[j] = roundU(h[j]);
			}
		else if(p->H)	{
			int j;
			C float *HH = p->H[i];
			if(scale_data)
				for(j=0;j<np;j++)
					H[j] = roundU((HH[j]-sh)*sc);
			else
				for(j=0;j<np;j++)
					H[j] = roundU(HH[j]);
			}

		if(fwrite((char *)H, 1, np, out) != U(np))	{
			free((char *)H);
			return FALSE;
			}
 		}
	free((char *)H);
	}
 else	{
	fprintf(stderr, "ERR: write.c: bad BITPIX=%d\n", bitpix);
	assert(0);
	}

 return TRUE;
}





void raw_data_minmax(C struct image *p, double *rdmin, double *rdmax)
{
 assert(p && rdmin && rdmax);
 if(p->h) {
	int i;
	C int np = p->npts;
	short maxval = SHRT_Min;
	short minval = SHRT_Max;
	/* OPENMP(omp parallel for collapse(2) schedule(guided, 32)) */
	OPENMP(omp parallel for schedule(guided, 32))
	for(i=0; i < p->nlines; i++)	{
		short *H = p->h[i];
		int j;
		for(j=0; j<np; j++)	{
			C short tmp = H[j];
			OPENMP(omp critical(raw_data_maxval))
			{
			if(tmp>maxval && tmp!=SHRT_NAN)
				maxval = tmp;
			}
			OPENMP(omp critical(raw_data_minval))
			{
			if(tmp<minval && tmp!=SHRT_NAN)
				minval = tmp;
			}
			}
		}
	D fprintf(stderr, "minmax h = %d %d\n", minval, maxval);
	*rdmin = (minval==SHRT_Min
			? -infinity()
			: (minval==SHRT_Max ? infinity() : minval));
	*rdmax = (maxval==SHRT_Min
			? -infinity()
			: (maxval==SHRT_Max ? infinity() : maxval));
	D fprintf(stderr, "minmax h2 = %g %g\n", *rdmin, *rdmax);
 }
 else {
	int i;
	C int np = p->npts;
	float maxval = -infinity();
	float minval = infinity();
	OPENMP(omp parallel for schedule(guided, 32))
	/* OPENMP(omp parallel for collapse(2) schedule(guided, 32)) */
	for(i=0; i < p->nlines; i++)	{
		float *H = p->H[i];
		int j;
		for(j=0;j<np;j++)	{
			C float tmp = H[j];
			OPENMP(omp critical(raw_data_maxval))
			{
			if(tmp>maxval && finitef(tmp))
				maxval = tmp;
			}
			OPENMP(omp critical(raw_data_minval))
			{
			if(tmp<minval && finitef(tmp))
				minval = tmp;
			}
			}
		}
	D fprintf(stderr, "minmax H = %g %g\n", minval, maxval);
	*rdmin = minval;
	*rdmax = maxval;
 }
}



/* This function DOES NOT modify the data.   It computes values for
 * bscale and bzero, and it may add things to the proplist
 * (the proplist will later become the header of the data file).
 * Bscale and bzero specify the linear transform to be applied
 * to the data when it is written out.   They are *not* the
 * values to be written into the headers.  (Those are put in
 * the proplist, of course as BSCALE and BZERO.)
 *
 * Any conversion/scaling of the data is done later, when it
 * it being written out.
 *
 * Incidentally, it also computes the min and max of the raw data,
 * if those pointers are not NULL.
 */
void scale_image_for_bitpix(C struct image *p, int bitpix,
				double *bscale, double *bzero,
				double *raw_data_min, double *raw_data_max,
				proplist *q, BOOL allow_bzero)
{
 if(p->h && bitpix>=16 && (allow_bzero || p->zshift==0.0)) {
		/* We can't always defer scaling for BITPIX=-32,
			as the FITS standard recommends against using
			BSCALE then, and IRAF doesn't read such files.
			However, this is a case where we can.
			*/

	if(raw_data_min || raw_data_max) {
		double minval, maxval;
		raw_data_minmax(p, &minval, &maxval);
		if(raw_data_min)
			*raw_data_min = minval;
		if(raw_data_max)
			*raw_data_max = maxval;
	}

	*bscale = 1;	/* Defer scaling, for speed. */
	*bzero = 0;
	q->add("BSCALE", p->zscale);
	q->add("BZERO", p->zshift);
	q->add("I_NOISE", xmax(p->i_noise, 1.0/sqrt(12.0)));
	D fprintf(stderr, "A bitpix=%d\n", bitpix);
	}
 else if(bitpix>0 && allow_bzero)	{
	double minval, maxval;
	raw_data_minmax(p, &minval, &maxval);
	if(raw_data_min)
		*raw_data_min = minval;
	if(raw_data_max)
		*raw_data_max = maxval;
	C double realmax = p->zshift + maxval*p->zscale;
	C double realmin = p->zshift + minval*p->zscale;

	C double sh = 0.5*(maxval+minval);
	C double sc = (pow(2.0, bitpix) - 3.0)/(maxval-minval);
	*bscale = sc * p->zscale;
	*bzero = sh;
	q->add("BSCALE", p->zscale/sc);
	q->add("BZERO", sh*p->zscale + p->zshift);
	q->add("DATAMIN", realmin);
	q->add("DATAMAX", realmax);
	q->add("I_NOISE", xmax(p->i_noise, (p->zscale/sc)/sqrt(12.0)));
	D fprintf(stderr, "B bitpix=%d\n", bitpix);
	}
 else if(bitpix > 0)	{
	double minval, maxval;
	raw_data_minmax(p, &minval, &maxval);
	if(raw_data_min)
		*raw_data_min = minval;
	if(raw_data_max)
		*raw_data_max = maxval;

	C double realmax = p->zshift + maxval*p->zscale;
	C double realmin = p->zshift + minval*p->zscale;
	D fprintf(stderr, "minmax=%g %g\n", minval, maxval);
	D fprintf(stderr, "realminmax=%g %g\n", realmin, realmax);

	C double absmax = realmax > -realmin ? realmax : -realmin;
	C double sc = (pow(2.0, bitpix-1) - 3.0) / absmax;
	C double sh = -p->zshift/p->zscale;
	D fprintf(stderr, "BP>0 absmax=%g sc=%g sh=%g\n", absmax, sc, sh);

	*bscale = sc * p->zscale;
	*bzero = sh;

	q->add("BSCALE", 1.0/sc);
	q->add("BZERO", (char *)0);
	q->add("DATAMIN", realmin);
	q->add("DATAMAX", realmax);
	q->add("I_NOISE", xmax(p->i_noise, (p->zscale/sc)/sqrt(12.0)));
	D fprintf(stderr, "C bitpix=%d\n", bitpix);
	}
 else if(bitpix <= 0) {
	/* We are converting into a -32 bit float format.
	Either the data comes from a 8,16,or 32 bit format,
	and we need to convert from
	   int to real anyhow, so we might as well do the arithmetic
	   to make BSCALE=1 and BZERO=0 while we are writing the
	   data.
	OR, we go from -32 bits to -32 bits,
	and might as well eliminate BSCALE,
	as the IRAF FITS reader insists that BSCALE not be present.
	*/
	double minval, maxval;
	raw_data_minmax(p, &minval, &maxval);
	if(raw_data_min)
		*raw_data_min = minval;
	if(raw_data_max)
		*raw_data_max = maxval;
	C double realmax = p->zshift + maxval*p->zscale;
	C double realmin = p->zshift + minval*p->zscale;
	*bscale = p->zscale;
	*bzero = -p->zshift/p->zscale;
	q->add("DATAMIN", realmin);
	q->add("DATAMAX", realmax);
	q->add("BSCALE", (char *)0);
	q->add("BZERO", (char *)0);
	q->add("BLANK", (char *)0);	/* FITS standard. */
	}
 else	{
	assert(0);
	}
 assert(image_check(p));
}











speechresearch/gpkio/SIG_write.c


/*
 * SIG_WRITE.c
 * Write Bell Laboratories SIG format audio data files.
 *
 *
Copyright (C) 2002 Greg Kochanski, gpk@ieee.org .

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

 */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <errno.h>
#include <math.h>
#include "gpk_std.h"
#include "gpklib/err.h"
#include "gpklib.h"
#include "gpklib/image.h"
#include "rw_misc.h"
#include "rbfile.h"
#include "internals.h"
#include "gpklib/assert.h"

#define D if(0)

static inline unsigned U(char c)
{
	return 0377 & (unsigned)c;
}


#define LOCALORDER	0

static char *prep_attribute(C char *c)
{
	static int initted = 0;
	static char legal[256];
	static char ok[] = "abcdefghijklmnopqrstuvwxyz"
			"ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789_";
	if(!initted) {
		unsigned i;
		for(i=0; i<256; i++)
			legal[i] = 'X';
		for(i=0; i<sizeof(ok)-1; i++)
			legal[U(ok[i])] = 0;
		legal[U('.')] = '_';
		legal[U('-')] = '_';
		legal[U(':')] = '_';
		legal[U('/')] = '_';
		legal[U('_')] = 0;
		initted = 1;
	}

	if(!c)
		return 0;

	BOOL lower = 0;
	if(*c == '%') {	/* used as a marker of case-insensitivity. */
		c++;
		lower = 1;	/* SIG format seems to
					default to lower case. */
	}

	char *rv = strdup(c);
	char *p;
	int last = -1;
	for(p=rv; *p; p++) {
		if(*p=='*' && p[1]=='\0') {
			*p = '\0';	/* Used as a marker that attribute
						may be truncated.
						No way of reconstructing it,
						hope any truncation is
						unimportant. */
			break;
		}
		if(legal[U(*p)])
			*p = legal[U(*p)];
		if(last == '_' && *p=='_')
			*p = 'X';
		if(lower)
			*p = tolower(*p);
		last = *p;
	}
	return rv;
}



static void print_it(FILE *fp, C char *a, C char *v, C char *c)
{
	char *aa = prep_attribute(a);
	fputs("remark ", fp);
	fputs(aa, fp);
	free(aa);
	putc('=', fp);
	char *vv = encode_av(v);

	assert(vv);
	fputs(vv, fp);
	putc('#', fp);
	char *cc = encode_av(c);
	fputs(cc, fp);
	putc('\n', fp);
	free(vv);
	free(cc);
}


LOCAL void print_properties(FILE *out, C proplist& prop)
{
	C property *p = prop.first;
	for(; p; p=p->next)	{
		if(!*p->attr || !p->val)
			continue;

		/* Drop duplicates and 'covered' attributes. */
		if(prop.get(p->attr) != p)
			continue;

		print_it(out, p->attr, p->val, p->comment);
	}
}



void print_comments(FILE *out, C char *prefix, C char *x)
{
	char *xc = strdup(x);
	char **s0 = csplit(xc, "\n");
	char **s = s0;
	for(; *s; s++)	{
		char *q = encode_av(*s);
		fprintf(out, "%s %s\n", prefix, q);
		free(q);
	}
	free(s0);
	free(xc);
}



char *strdup_legal(C char *s)
{
 char *o = strdup(s);
 char *p = o;
 for(; *p; p++)
	if(!isalnum(*p))
		*p = '_';
 return o;
}


/* We convert all the TTYPE#= attributes into elements of
a list of names in an identifiers= attribute. */
char * process_TTYPE(proplist* prop, int naxis1)
{
 int maxtt = 0;
 int i;
 char **idl = (char **)malloc(naxis1 * sizeof(char *));
 assert(idl);
 for(i=0; i<naxis1; i++)
	idl[i] = strdup("null");
 C property *p = prop->first;
 for(; p; p=p->next)	{
	if(!*p->attr || !p->val)
		continue;

	/* Drop duplicates and 'covered' attributes. */
	if(prop->get(p->attr) != p)
		continue;
	int tt;
	if(sscanf(p->attr, "TTYPE%d", &tt) == 1) {
		if(tt > maxtt && tt<=naxis1)
			maxtt = tt;
		if(tt > 0 && tt <= naxis1)
			idl[tt-1] = strdup_legal(p->val);
		}
	}

 char *o = 0;
 if(maxtt > 0) {
	for(i=0; i<maxtt; i++) {	/* Erase TTYPE1 from property list */
		char buf[512];
		sprintf(buf, "TTYPE%1d", i+1);
		prop->add(buf, (char *)0);
		}
	int idsl = 0;
	for(i=0; i<naxis1; i++)
		idsl += strlen(idl[i]) + 1;
	o = (char *)malloc(idsl + 1);
	o[0] = '\0';
	for(i=0; i<naxis1; i++)	{
		strcat(o, idl[i]);
		if(i < naxis1 -1 )
			strcat(o, " ");
		}
	}
 for(i=0; i<naxis1; i++)
	free(idl[i]);
 free(idl);
 return o;
}


#if LOCALORDER == 1

BOOL write_sig_magic(FILE *out, int bitpix)
{
 /* Because some software can't handle word swaps,
    we only emit a header that indicates a word swap
    if the data requires swapping.   Two byte data
    never needs word swaps, so we let the reader
    remain blissfully ignorant.  One byte data allows
    even more brainless readers to succeed.
    */

 if(bitpix >= 32 || bitpix <= -32) {
	assert(sizeof(unsigned) == 4);
	C unsigned sig_magic = ('S'<<24) | ('I' << 16) | ('G' << 8) | '\n';
 	return fwrite(&sig_magic, 4, 1, out) == 1;
 }
 else if(bitpix == 16 || bitpix==-16) {
	assert(sizeof(short) == 2);
	short sig_magic[2];
	sig_magic[0] = ('S'<<8) | 'I';
	sig_magic[1] = ('G' << 8) | '\n';
 	return fwrite(sig_magic, 2, 2, out) == 2;
 }
 else if(bitpix==8 || bitpix==-8) {
	C char sig_magic[] = "SIG\n";
 	return fwrite(sig_magic, 1, 4, out) == 4;
 }
 else {
	assert(0);
 }
}

#else
BOOL write_sig_magic(FILE *out, int bitpix)
{
 C char sig_magic[] = "SIG\n";
 return fwrite(sig_magic, 1, 4, out) == 4;
}
#endif

BOOL SIG_writefile(C struct image *p, FILE *out, C proplist& control)
{
 assert(image_check(p));
 if(ftell(out) < 0)	{
	fprintf(stderr, "ERR: SIG_write: Sorry.  Code can't write SIG file unless it can seek.\n");
	return 0;
	}
 assert(p);
 assert(out);
 assert(p->prop);

 proplist q(*p->prop);
 normalize_proplist(&q, p);
 q += control;

 int bitpix = q.geti("BITPIX", 16);
 if(bitpix == 0)
	bitpix = -32;

 C int SPECIAL_SIGNALS = 0xff000;		/* Signals.h */
 int typecode = (q.geti("SIG_SPECIAL_SIGNALS", 0) & SPECIAL_SIGNALS);
 switch( bitpix) {
	case -32: typecode |= 0x7; break;
	case 32: typecode |= 0x5; break;
	case 16: typecode |= 0x4; break;
	case 8: typecode |= 0x1; break;
	default:
		gpk_err("illegal or unsupported bitpix", 0);
 }
 q.add("BITPIX", (char *)0);

 write_sig_magic(out, bitpix);
 C long sizeposition = ftell(out);
 fprintf(out, "%7d\n", 0);
 C long startheaderposition = ftell(out);
 D fprintf(stderr, "sizepos=%ld starthdrpos=%ld\n", sizeposition, startheaderposition);

 q.add("NAXIS1", (char *)0);
 q.add("NAXIS2", (char *)0);
 q.add("NAXIS", (char *)0);
 fprintf(out, "samples %d\n", p->nlines);
 fprintf(out, "dimensions %d\n", p->npts);
 q.add("xscale", (char *)0);
 q.add("yscale", (char *)0);
 fprintf(out, "start_time %.10g\n", p->ycenter - (p->nlines-1)*p->yscale*0.5);
 fprintf(out, "end_time %.10g\n", p->ycenter + (p->nlines-1)*p->yscale*0.5);
 if(p->npts > 1)
	q.add("I_NOISE", (char *)0);  /* Noise may be different from one
					channel to another.  Not too
					meaningful. */


 assert(image_check(p));
 q.add("%DATAMIN", (char *)0);
 q.add("%DATAMAX", (char *)0);
 q.add("CRVAL1", (char *)0);
 q.add("CDELT1", (char *)0);
 q.add("CRPIX1", (char *)0);
 q.add("CRVAL2", (char *)0);
 q.add("CDELT2", (char *)0);
 q.add("CRPIX2", (char *)0);

 char *idents = process_TTYPE(&q, p->npts);
 if(idents) {
	fprintf(out, "identifiers ; %s ;\n", idents);
	free(idents);
	}

 assert(image_check(p));
 q.add("_FILETYPE", (char *)0);

 fprintf(out, "type_code %x\n", typecode );	/* .../h/Signals.h in SIG package. */

 C int version = q.geti("%version", 0);
 q.add("%version", (char *)0);
 fprintf(out, "version %d\n", version+1);

 fprintf(out, "frequency %.10g\n", 1.0/p->yscale);

 double bscale, bzero, rawmin, rawmax;
 scale_image_for_bitpix(p, bitpix, &bscale, &bzero, &rawmin, &rawmax, &q, TRUE);

 fprintf(out, "minimum %g\n", bscale>0 ? (rawmin-bzero)/bscale : (rawmax-bzero)/bscale);
 fprintf(out, "maximum %g\n", bscale<0 ? (rawmin-bzero)/bscale : (rawmax-bzero)/bscale);
 q.add("%COMMENT", (char *)0);
 q.add("%HISTORY", (char *)0);

 assert(image_check(p));
 if(q.get("TIME"))
	fprintf(out, "time %s\n", q.gets("TIME"));
 q.add("%TIME", (char *)0);

 C char *date = q.gets("DATE", (char *)0);
 if(!date)
	date = q.gets("DATE-OBS", (char *)0);
 if(date)
	fprintf(out, "date %s\n", date);
 q.add("%DATE", (char *)0);

 print_properties(out, q);
 if(ferror(out)) {
	fprintf(stderr, "ERR: SIG_write: write error on header\n");
	return FALSE;
	}

 assert(image_check(p));
 C long endheaderposition = ftell(out);
 D fprintf(stderr, "endheaderposition=%ld\n", endheaderposition);
 if(fseek(out, sizeposition, SEEK_SET) == 0) {
	fprintf(out, "%7ld\n", endheaderposition - startheaderposition);
	fseek(out, endheaderposition, SEEK_SET);
	}
 else
	fprintf(stderr, "WARN: SIG_write: can't seek to write header size.\n");
 
 assert(image_check(p));
 D fprintf(stderr, "seeked\n");

 if(ferror(out)) {
	fprintf(stderr, "ERR: SIG_write: write error on header after fill.\n");
	return FALSE;
	}

 assert(image_check(p));
 return write_out_data(out, p, bitpix,
			LOCALORDER ? LOCAL_ORDER : NETWORK_ORDER,
			bscale, bzero);
}










speechresearch/gpkio/makefile


OS=__$(shell uname)
BUILD=.

# Make.inc should be a symbolic link to wherever gpklib put it.
# That's defined in gpklib's make.inc file (as $ROOT).
# Often, that's /usr/local/include/gpklib/make.inc .
INCFILE=make.inc
include $(INCFILE)

LIB_INC=-I$(BUILD)/gpkio -I$(BUILD)
CC=$(CCLIB)


.PRECIOUS: libgpkio.a

OBJS = ATTSSW_read.o FITS_read.o FITS_write.o SIG_read.o	\
	SIG_write.o ascii_read.o ascii_write.o esps_write.o focas_read.o	\
	focas_write.o rbfile.o read.o rw_misc.o read_data.o sphere_write.o	\
	write.o sphere_read.o EST_read.o HTK_read.o HTK_write.o

HDRFILES1 = gpkio.h
HDRFILES2 = rbfile.h rw_misc.h read_data.h

LHDRS=$(HDRFILES2:%=$(BUILD)/gpkio/%)
HEADERS=$(HDRFILES1:%=$(INC)/%) $(HDRFILES2:%=$(INC)/gpkio/%)

.PHONY: all install

all : $(LHDRS) libgpkio.a libgpkio.so


install: $(HEADERS) $(BASE)/lib/libgpkio.a $(BASE)/lib/libgpkio.so

$(BASE)/lib/libgpkio.% : libgpkio.%
	$(INSTALL) libgpkio.$* $(BASE)/lib/libgpkio.$* -m 0444

libgpkio.a	:	libgpkio.a($(OBJS))

libgpkio.so	: libgpkio.a
	rm -rf tmp
	mkdir tmp
	cd tmp; $(AR) x ../libgpkio.a
	$(LDSHARE) -o libgpkio.so  tmp/*.o $(LIBS)

$(INC)/% : %
	$(INSTALL) $* $(INC)/$* -m 0444

$(INC)/gpkio/% : %
	$(INSTALL) $* $(INC)/gpkio/$* -m 0444
gpkio/% : %
	$(INSTALL) $* gpkio/$* -m 0444

$(INC)/gpkio/% : gpk%
	$(INSTALL) gpk$* $(INC)/gpkio/$* -m 0444
gpkio/% : gpk%
	$(INSTALL) gpk$* gpkio/$* -m 0444
	

test_root : test_root.o root.o $(BASE)/lib/libgpkio.a
	$(LD) -o test_root test_root.o root.o $(BASE)/lib/libgpkio.a

$(OBJS) : $(HDRFILES1)
$(OBJS) : $(LHDRS) internals.h
$(OBJS) : $(INC)/gpklib.h $(INC)/gpklib/ieee754.h
$(OBJS) : $(INC)/gpklib/NaN.h $(INC)/gpklib/image.h
$(OBJE) : $(INC)/gpklib/assert.h $(INC)/gpklib/err.h


clean:
	rm *.o *.a *.so










speechresearch/gpkio/install-sh


#!/bin/sh
#
# install - install a program, script, or datafile
# This comes from X11R5 (mit/util/scripts/install.sh).
#
# Copyright 1991 by the Massachusetts Institute of Technology
#
# Permission to use, copy, modify, distribute, and sell this software and its
# documentation for any purpose is hereby granted without fee, provided that
# the above copyright notice appear in all copies and that both that
# copyright notice and this permission notice appear in supporting
# documentation, and that the name of M.I.T. not be used in advertising or
# publicity pertaining to distribution of the software without specific,
# written prior permission.  M.I.T. makes no representations about the
# suitability of this software for any purpose.  It is provided "as is"
# without express or implied warranty.
#
# Calling this script install-sh is preferred over install.sh, to prevent
# `make' implicit rules from creating a file called install from it
# when there is no Makefile.
#
# This script is compatible with the BSD install script, but was written
# from scratch.  It can only install one file at a time, a restriction
# shared with many OS's install programs.


# set DOITPROG to echo to test this script

# Don't use :- since 4.3BSD and earlier shells don't like it.
doit="${DOITPROG-}"


# put in absolute paths if you don't have them in your path; or use env. vars.

mvprog="${MVPROG-mv}"
cpprog="${CPPROG-cp}"
chmodprog="${CHMODPROG-chmod}"
chownprog="${CHOWNPROG-chown}"
chgrpprog="${CHGRPPROG-chgrp}"
stripprog="${STRIPPROG-strip}"
rmprog="${RMPROG-rm}"
mkdirprog="${MKDIRPROG-mkdir}"

transformbasename=""
transform_arg=""
instcmd="$mvprog"
chmodcmd="$chmodprog 0755"
chowncmd=""
chgrpcmd=""
stripcmd=""
rmcmd="$rmprog -f"
mvcmd="$mvprog"
src=""
dst=""
dir_arg=""

while [ x"$1" != x ]; do
    case $1 in
	-c) instcmd="$cpprog"
	    shift
	    continue;;

	-d) dir_arg=true
	    shift
	    continue;;

	-m) chmodcmd="$chmodprog $2"
	    shift
	    shift
	    continue;;

	-o) chowncmd="$chownprog $2"
	    shift
	    shift
	    continue;;

	-g) chgrpcmd="$chgrpprog $2"
	    shift
	    shift
	    continue;;

	-s) stripcmd="$stripprog"
	    shift
	    continue;;

	-t=*) transformarg=`echo $1 | sed 's/-t=//'`
	    shift
	    continue;;

	-b=*) transformbasename=`echo $1 | sed 's/-b=//'`
	    shift
	    continue;;

	*)  if [ x"$src" = x ]
	    then
		src=$1
	    else
		# this colon is to work around a 386BSD /bin/sh bug
		:
		dst=$1
	    fi
	    shift
	    continue;;
    esac
done

if [ x"$src" = x ]
then
	echo "install:	no input file specified"
	exit 1
else
	true
fi

if [ x"$dir_arg" != x ]; then
	dst=$src
	src=""
	
	if [ -d $dst ]; then
		instcmd=:
		chmodcmd=""
	else
		instcmd=mkdir
	fi
else

# Waiting for this to be detected by the "$instcmd $src $dsttmp" command
# might cause directories to be created, which would be especially bad 
# if $src (and thus $dsttmp) contains '*'.

	if [ -f $src -o -d $src ]
	then
		true
	else
		echo "install:  $src does not exist"
		exit 1
	fi
	
	if [ x"$dst" = x ]
	then
		echo "install:	no destination specified"
		exit 1
	else
		true
	fi

# If destination is a directory, append the input filename; if your system
# does not like double slashes in filenames, you may need to add some logic

	if [ -d $dst ]
	then
		dst="$dst"/`basename $src`
	else
		true
	fi
fi

## this sed command emulates the dirname command
dstdir=`echo $dst | sed -e 's,[^/]*$,,;s,/$,,;s,^$,.,'`

# Make sure that the destination directory exists.
#  this part is taken from Noah Friedman's mkinstalldirs script

# Skip lots of stat calls in the usual case.
if [ ! -d "$dstdir" ]; then
defaultIFS='	
'
IFS="${IFS-${defaultIFS}}"

oIFS="${IFS}"
# Some sh's can't handle IFS=/ for some reason.
IFS='%'
set - `echo ${dstdir} | sed -e 's@/@%@g' -e 's@^%@/@'`
IFS="${oIFS}"

pathcomp=''

while [ $# -ne 0 ] ; do
	pathcomp="${pathcomp}${1}"
	shift

	if [ ! -d "${pathcomp}" ] ;
        then
		$mkdirprog "${pathcomp}"
	else
		true
	fi

	pathcomp="${pathcomp}/"
done
fi

if [ x"$dir_arg" != x ]
then
	$doit $instcmd $dst &&

	if [ x"$chowncmd" != x ]; then $doit $chowncmd $dst; else true ; fi &&
	if [ x"$chgrpcmd" != x ]; then $doit $chgrpcmd $dst; else true ; fi &&
	if [ x"$stripcmd" != x ]; then $doit $stripcmd $dst; else true ; fi &&
	if [ x"$chmodcmd" != x ]; then $doit $chmodcmd $dst; else true ; fi
else

# If we're going to rename the final executable, determine the name now.

	if [ x"$transformarg" = x ] 
	then
		dstfile=`basename $dst`
	else
		dstfile=`basename $dst $transformbasename | 
			sed $transformarg`$transformbasename
	fi

# don't allow the sed command to completely eliminate the filename

	if [ x"$dstfile" = x ] 
	then
		dstfile=`basename $dst`
	else
		true
	fi

# Make a temp file name in the proper directory.

	dsttmp=$dstdir/#inst.$$#

# Move or copy the file name to the temp name

	$doit $instcmd $src $dsttmp &&

	trap "rm -f ${dsttmp}" 0 &&

# and set any options; do chmod last to preserve setuid bits

# If any of these fail, we abort the whole thing.  If we want to
# ignore errors from any of these, just make sure not to ignore
# errors from the above "$doit $instcmd $src $dsttmp" command.

	if [ x"$chowncmd" != x ]; then $doit $chowncmd $dsttmp; else true;fi &&
	if [ x"$chgrpcmd" != x ]; then $doit $chgrpcmd $dsttmp; else true;fi &&
	if [ x"$stripcmd" != x ]; then $doit $stripcmd $dsttmp; else true;fi &&
	if [ x"$chmodcmd" != x ]; then $doit $chmodcmd $dsttmp; else true;fi &&

# Now rename the file to the real destination.

	$doit $rmcmd -f $dstdir/$dstfile &&
	$doit $mvcmd $dsttmp $dstdir/$dstfile 

fi &&


exit 0










speechresearch/gyropy/g_threading.py.OOS


#!/usr/bin/env python

"""Multi-thread stuff for python."""

# Copyright Greg Kochanski, 2007
# Released under the LGPL version 2 or later.

import g_mailbox as GM
# DEBUG = 2
DEBUG = 0
# import g_foo as GM
import sys
from gmisclib import die

EOF = GM.EOF
prinfo = GM.prinfo
Lock = GM.Lock
Condition = GM.Condition
start_new_thread = GM.start_new_thread


def ncpu():
	n = 0
	for x in open('/proc/cpuinfo', 'r'):
		if x.split(':')[0].strip() == 'processor':
			n += 1
	assert n > 0, "Silly!"
	return n


class CountedCondition(GM.Condition):
	def __init__(self, lock=None, verbose=0, name=None):
		GM.Condition.__init__(self, lock, verbose, name)
		self.i = 0

	def incr(self, delta):
		self.i += delta
		self.notify()



class default_pool_initializer(object):
	def __init__(self, info, common):
		pass
	
	def close(self):
		pass
	
	def other_get_err(self):
		pass
	
	def catch_exception(self, server, inp):
		die.catch('catch exception')
		pass

	def get_fcn(self, fcn):
		return fcn


class rmap_pool_initializer(default_pool_initializer):
	import g_remote_exec as RE

	def __init__(self, info, path):
		# print "info=", info
		execpath, startargs = info
		self.c = self.RE.connection(execpath, startargs)
		# print 'self.c=', self.c
		fsp = self.RE.remote_fcn(self.c, None, 'gyropy', ('g_remote_exec', 'set_remote_path'))
		# print 'fsp=', fsp
		fsp(path)
		# print 'rmap_pool_initializer.__init__ done'
	

	def close(self):
		self.c.close()
	

	def other_get_err(self):
		self.close()
	

	def get_fcn(self, mod_fcn_name):
		modname, fcnname = mod_fcn_name
		return self.RE.remote_fcn(self.c, None, modname, fcnname)


class pool_c(object):
	def __init__(self, poolinfo, initialization=default_pool_initializer, common=None):
		"""When you're doing a rmap_pool_initializer, then common is used
		for pypath.
		"""
		self.mbox = GM.mailbox()
		self.startlock = Lock()

		self.rc = CountedCondition()
		for info in poolinfo:
			self.startlock.acquire()
			GM.start_new_thread( self.__a_thread,
						(self.mbox, initialization, info, common, self.startlock, self.rc)
						)
		self.startlock.acquire()
		self.startlock.release()
		del self.startlock


	def put(self, server, inp):
		self.mbox.put( (server, inp) )


	def join(self):
		self.mbox.putclose()
		self.rc.acquire()
		while self.rc.i > 0:
			self.rc.wait()
		self.rc.release()


	@staticmethod
	def __a_thread(mbox, initialization, info, common, startlock, runcount):
		runcount.acquire()
		runcount.incr(1)
		runcount.release()

		init = initialization(info, common)
		startlock.release()
		while True:
			# print '__a_thread loop top'
			try:
				server, inp = mbox.get()
			except GM.EOF:
				# print '__a_thread EOF'
				init.close()
				break
			except:
				# print '__a_thread other except!'
				init.other_get_err()
				break

			# print '__a_thread', server, inp, init
			try:
				server(inp, init)
			except:
				# print '__a_thread except2!'
				init.catch_exception(server, inp)
			# print '__a_thread_loop_bot'
		init.close()
		runcount.acquire()
		runcount.incr(-1)
		runcount.release()



class ssh_rmap_pool_c(pool_c):
	POOLTEMPLATE  = ['ssh', None, 'python', '-c', '"import gyropy; gyropy.g_remote_exec.server()"']

	def __init__(self, poolinfo, initialization=rmap_pool_initializer, pypath=None,
				pooltemplate=None):
		if pooltemplate is None:
			pooltemplate = self.POOLTEMPLATE
		pooli = []
		for pi in poolinfo:
			q = list(pooltemplate)
			q[q.index(None)] = pi
			pooli.append( (None,q) )
		pool_c.__init__(self, pooli, initialization=initialization, common=pypath)



def execute(fcn, inputlist, kwargs={}, pool=None):
	map(fcn, inputlist, kwargs, pool)






def map(fcn, inputlist, kwargs={}, pool=None):
	assert pool is not None
	exinfo = []
	o = []
	outlock = CountedCondition(name='map.server', verbose=DEBUG>1)

	def server(input_j, init):
		f = init.get_fcn(fcn)
		inp, j = input_j
		# print 'in-server', inp, j
		try:
			tmp = f(inp, **kwargs)
		except:
			ex = sys.exc_info()
			# print 'except!'
			outlock.acquire()
			exinfo.append(ex)
			outlock.incr(1)
			outlock.release()
		else:	
			# print 'in-server f-done', tmp
			outlock.acquire()
			o[j] = tmp
			outlock.incr(1)
			outlock.release()
		# print 'server done'

	# print 'map go'
	for (j, inp) in enumerate(inputlist):
		# print 'check exinfo'
		outlock.acquire()
		# print 'got outlock'
		if exinfo:
			outlock.release()
			break
		o.append(None)
		outlock.release()
		# print 'pool.put'
		pool.put( server, (inp, j) )

	# print 'wait loop', 'ex=', exinfo
	outlock.acquire()
	while not exinfo and outlock.i < len(o):
		# print 'outlock ready to wait'
		outlock.wait()
		# print 'outlock notified'
	# print 'after wait loop', 'ex=', exinfo
	ex = exinfo
	outlock.release()
	# print 'wait done', 'ex=', ex
	if ex:
		ex = ex[0]
		raise ex[0], ex[1], ex[2]
	return o


def rmap(modname, fcnname, inputlist, kwargs={}, pool=None):
	return map( (modname, fcnname), inputlist, kwargs, pool)


class remote_func(object):
	"""This sets up a thing that acts as a remote function call.
	The number of simultaneous calls is controlled by the
	size of the pool.

	So, you can do a map(func) and then within func,
	you can do a call to a remote machine.
	"""

	def __init__(self, modname, fcnname, pool=None):
		self.modname = modname
		self.funcname = fcnname
		self.pool = pool
	
	def __call__(self, input, **kwargs):
		return rmap((self.modname, self.funcname), [input], kwargs, self.pool)[0]


class _locked_within_max(object):
	import time as _t
	import math as _m
	# import os as _os

	def __init__(self):
		self.lock = Lock(name='locked_within_max', verbose=DEBUG>1)
		self.count = 0
		self.max = 0
		self.q = 0.0

	def inc(self, inc):
		self.lock.acquire()
		self.count += inc
		if self.count > self.max:
			self.max = self.count
		self.lock.release()

	def sleep(self):
		# sys.stdout.flush()
		self.inc(1)
		# self._os.system('sleep 2')
		self._t.sleep(self._m.exp(self._m.sin(self.q)-1.0))
		self.q += 1.0
		self.inc(-1)
		# sys.stdout.flush()


def test(nproc=0):
	print 'TEST', nproc
	mypool = pool_c([1]*nproc)
	sci = 0
	for scii in range(15):
		sci += 1 + sci//4 + scii//2
		sys.setcheckinterval(sci)
		i = range(10)
		tmp = map(lambda x:str(x), i, pool=mypool)
		# print 'tmp=', tmp
		if tmp != [str(x) for x in i]:
			print 'Whoops!', tmp, i
			sys.exit(1)
	mypool.join()


def test_to_string(x):
	return str(x)

def testrmap(nproc=1):
	print 'TESTRMAP', nproc
	g_r_p = pool_c([(None, ('python', '-c', 'import gyropy; gyropy.g_remote_exec.server()'))]*nproc,
			initialization = rmap_pool_initializer
			)
	for sci in range(0,100,11):
		sys.setcheckinterval(sci)
		i = range(10)
		tmp = rmap('gyropy', ('g_remote_exec', 'echo'), i, pool=g_r_p)
		if tmp != i:
			die.die('Whoops: rmap echo: %s %s' % (tmp, i))
		tmp = rmap('gyropy', ('g_threading', 'test_to_string'), i, pool=g_r_p)
		# print 'tmp=', tmp
		if tmp != [str(x) for x in i]:
			die.die('Whoops: %s %s' % (tmp, i))
	g_r_p.join()


def _ri(x):
	if x == 3:
		if __debug__:
			prinfo('Ready to raise Keyboard Interrunpt')
		raise KeyboardInterrupt('fake')
	return x

def _rj(x):
	if x == 3:
		if __debug__:
			prinfo('Ready to raise ValueError')
		raise ValueError, 'fake'
	return x

def testI():
	print 'TESTI'
	assert _localpool is not None
	try:
		i = range(10)
		assert _localpool is not None
		try:
			map(_ri, i, pool=_localpool)
			print 'Whoops -- lost a KeyboardInterrupt'
			sys.exit(1)
		except KeyboardInterrupt, x:
			prinfo('Caught KeyboardInterrupt')
			# tmp = sys.exc_info()
			# print 'testI caught KeyboardInterrupt', x, str(x)
			# print 'tmp=', tmp
			# print 'str(exc_info)=', str(tmp)
			sys.stdout.flush()
			if str(x) != 'fake':
				print 'Whoops! no fake'
				sys.exit(1)
			pass
		print 'TestI1'
		sys.stdout.flush()
		try:
			map(_rj, i, pool=_localpool)
		except ValueError, x:
			prinfo('Caught ValueError')
			sys.stdout.flush()
			if str(x) != 'fake':
				print 'Whoops no fake 2'
				sys.exit(1)
			pass
		else:
			print 'Whoops -- lost a ValueError'
			sys.exit(1)
		print 'TestI2'
		sys.stdout.flush()
	except:
		print 'UNEXPECTED EXCEPTION in testI'
		raise
	print 'TestI3'


def teste():
	print 'TESTE'
	import random
	import math
	import time
	sci = 0
	for scii in range(15):
		sci += 1 + sci//4 + scii/2
		print 'TESTe start'
		q = sci
		def fcn(x):
			# print "Fcn(", x, ")"
			if random.random() < 0.5:
				time.sleep(0.0001*math.exp(random.random()*3))
			x.append(q)
			if random.random() < 0.5:
				time.sleep(0.0001*math.exp(random.random()*3))
			# print 'Fcn done'
		sys.setcheckinterval(sci)
		for lng in [1, 2, 3, 4, 11, 44]:
			tmp = [ [] for i in range(lng) ]
		execute(fcn, tmp, pool=_localpool)
		if len(tmp) != lng:
			print 'len(tmp)!=lng'
			sys.exit(1)
		for t in tmp:
			if t != [q]:
				print 't!=[q]'
				sys.exit(1)
		print 'TESTe end'


def testre_remote(q, x):
	print 'testre_remote', q, x
	q.append(x)



def testre():
	print 'TESTre start'
	tmp = [[],[],[],[],[],[],[],[]]
	lt = len(tmp)
	q = 3
	print 'pre-Rexecute'
	g_r_p = global_remote_pool(4)
	Rexecute('g_threading', 'testre_remote', tmp, kwargs={'x':q}, pool=g_r_p)
	if lt != len(tmp):
		print 'lt != len(tmp)'
		sys.exit(1)
	for t in tmp:
		if t != [q]:
			print "Whoops!  t=%s" % repr(t)
			sys.exit(1)
	print 'TESTre middle'
	x = []
	tmp  = [x,x,x,x]
	Rexecute('g_threading', 'testre_remote', tmp, kwargs={'x':q}, pool=g_r_p)
	for t in tmp:
		if t != [q,q,q,q]:
			print "Whoops!  t=%s" % repr(t)
			sys.exit(1)
	print 'TESTre end'
	g_r_p.join()
	print 'g_r_p joined'


def testre2_remote(q, o):
	import math
	o.append( (q, math.sqrt(q)) )

def testre2():
	tmp = [1, 4, 9, 0, -1, 1]
	g_r_p = global_remote_pool(4)
	o = []
	try:
		Rexecute('g_threading', 'testre2_remote', tmp, kwargs={'o':o}, pool=g_r_p)
	except ValueError, x:
		if 'math domain' not in str(x):
			print 'Whoops: wrong kind of exception'
			sys.exit(1)
		pass
	else:
		print "Missed exception in teste2"
		sys.exit(1)
	g_r_p.join()


def teste2():
	tmp = [1, 4, 9, 0, -1, 1]
	o = []
	try:
		execute(testre2_remote, tmp, kwargs={'o':o}, pool=_localpool)
	except ValueError, x:
		if 'math domain' not in str(x):
			print 'whoops2, wrong exception'
			sys.exit(1)
		pass
	else:
		print "Missed exception in teste2"
		sys.exit(1)

def testw(size, ps):
	print 'TESTW', size, ps
	lw = _locked_within_max()
	tmp = [lw] * size
	pool = pool_c([1]*ps)
	execute(lambda x: x.sleep(), tmp, pool=pool)
	if not ( 1 <= lw.max <= len(tmp) ):
		print 'whoops: wrong lw.max'
		sys.exit(1)
	prinfo('pool.join()')
	pool.join()
	prinfo('pool.joined')



if __name__ == '__main__':
	_localpool = pool_c([1])
	testI()
	teste()
	# teste2()
	# testre()
	# testre2()
	# sys.exit(0)
	# g_r_p.join()
	# sys.exit(0)
	test(1)
	# sys.exit(0)
	test(2)
	test(9)
	# test(0)
	# test(-1)
	# test(-7)
	testI()
	testw(1, 1)
	testw(1, 5)
	testw(3, 1)
	testw(3, 3)
	testw(3, 4)
	testw(13, 1)
	testw(13, 3)
	testw(13, 12)
	testw(13, 14)
	testw(13, 44)
	# testw(33, 1)
	# testw(33, 13)
	# testw(33, 33)
	# testw(33, 53)
	# testre()
	# testre2()
	testrmap(1)
	testrmap(2)
	testrmap(3)
	testrmap(11)
	print 'OK'










speechresearch/gyropy/MakeDoc


#!/bin/sh

# Make documentation and place it where it will appear on the web:

TARGET=$HOME/kochanski.org/gpk/code/speechresearch/gyropy
rm -rf $TARGET
mkdir -p $TARGET
epydoc -v --config epydoc.config --html -o $TARGET --show-imports *.py
chmod -R a+r $TARGET
find $TARGET -type d -exec chmod a+x {} \;
epydoc -v --config epydoc.config --pdf -o doc --show-imports *.py
mv doc/api.pdf .











speechresearch/gyropy/__init__.py








speechresearch/gyropy/epydoc.config


[epydoc]
name: Speechresearch/gyropy
url: http://sourceforge.net/projects/speechresearch
link: <a href="http://sourceforge.net/projects/speechresearch">Speechresearch/gyropy</a> (<a href="http://kochanski.org/gpk">gpk</a>)
imports: yes
inheritance: included
graph: classtree
imports: yes
private: no










speechresearch/gyropy/setup.py



from distutils.core import setup, Extension

setup(name="gyropy", version="0.26.0",
	description = "Master/slave python on a cluster & remote proxies for python objects.",
	author = "Greg Kochanski",
	author_email = "gpk@kochanski.org",
	packages = ["gyropy" ],
	package_dir = {'gyropy': '.'},
	classifiers = ['Development Status :: 3 - Alpha',
			'License :: OSI Approved :: GNU Library or Lesser General Public License (LGPL)',
			'Operating System :: POSIX',
			'Operating System :: Microsoft :: Windows',
			'Programming Language :: Python',
			'Topic :: Software Development :: Libraries',
			'Topic :: Software Development :: Libraries :: Python Modules',
			'Topic :: Software Development :: Object Brokering',
			'Topic :: System :: Clustering',
			]
	)










speechresearch/gyropy/g_mailbox.py


from __future__ import with_statement

"""This module contains several variants on mailboxes.
A mailbox is a way to pass information from one thread to another.
You put something into a mailbox; eventually the other thread takes
it out.

These mailboxes  also have mechanisms so that you can shut down
a mailbox.   You can "close" it so that the other side will
get an exception when it tries to read or write.

A typical server looks like this::

	mbox = mailbox()

	... fork the client thread ...

	while True:
		try:
			x = mbox.get()
		except g_mailgox.EOF:
			break
		serve(x)

A typical client::

	mbox = mailbox()

	... fork the server thread ...

	for task in tasklist:
		mbox.put(task)
	mbox.putclose()	# This causes the next "get" to raise an EOF.
"""

import threading as T
import sys
Lock = T.Lock
Condition = T.Condition

DEBUG = False
# DEBUG = True

if __debug__:
	_prinfo_lock = T.Lock()
	def prinfo(*s):
		global _prinfo_lock
		if not DEBUG:
			return
		with _prinfo_lock:
			sys.stderr.flush()
			sys.stdout.flush()
			tid = '???'
			sys.stderr.writelines([tid] + [ str(q) for q in s] + ['\n'])
			sys.stderr.flush()
else:
	def prinfo(*s):
		pass



def _Raise(x):
	if isinstance(x, (Exception, SystemExit, KeyboardInterrupt)):
		# print 'Exception', x
		raise x
	elif isinstance(x, tuple):
		# print 'tuple', x
		if len(x) == 1:
			raise x[0]
		elif len(x) == 2:
			raise x[0], x[1]
		elif len(x) == 3:
			raise x[0], x[1], x[2]
	raise ValueError, "_Raise needs an exception or a tuple: got %s: %s" % (type(x), str(x))


class EOF(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)


class mailbox(object):
	_empty = EOF()
	eof = EOF()
	ignore = EOF()

	def __init__(self):
		self.lock = T.Lock()
		self.gc = T.Condition(self.lock)
		self.pc = T.Condition(self.lock)
		self.v = self._empty
		self.psui = None
		self.gsui = None
		self.nps = -1
		self.gps = -1


	def close(self, for_put=eof, for_get=eof, ngx=-1, npx=-1):
		"""Close the connection.
		It causes other threads that use the mailbox to raise an exception,
		unless you give it self._ignore as an argument.
		Npx and ngx specify how many threads will commit suicide;
		zero means none; setting either to 1 is a useful way to kill
		a single thread.

		Legal values for for_put and for_get are any exception,
		anything returned from sys.exc_info, self.ignore and None.
			- None => Do not raise an exception;
			- self.ignore => Do not change whatever exception (or None)
				is already stored.
		"""
		with self.lock:
			self.__set_psui(for_put, npx)
			self.__set_gsui(for_get, ngx)


	def __gsuicide(self):
		"""@requires: Called under lock.
		@note: suicide never happens when the mailbox is full.
		"""
		if self.v is self._empty and self.gsui is not None:
			tmpe = self.gsui
			if self.ngs > 0:
				self.ngs -= 1
			if self.ngs == 0:
				self.gsui = None
			self.gc.notify()	# Necessary for getclose(); get() case.
			_Raise(tmpe)

	def __psuicide(self):
		"""@requires: Called under lock."""
		if self.psui is not None:
			tmpe = self.psui
			if self.nps > 0:
				self.nps -= 1
			if self.nps == 0:
				self.psui = None
			self.pc.notify()	# Necessary for putclose(); put() case.
			_Raise(tmpe)


	def __set_psui(self, for_put, npx):
		"""@requires: Called under lock."""
		if for_put is not self.ignore and self.psui is None:
			if npx == 0:
				self.psui = None
			else:
				self.psui = for_put
				self.pc.notifyAll()
			self.nps = npx


	def __set_gsui(self, for_get, ngx):
		"""@requires: Called under lock."""
		if for_get is not self.ignore and self.gsui is None:
			if ngx == 0:
				self.gsui = None
			else:
				self.gsui = for_get
				self.gc.notifyAll()
			self.ngs = ngx


	def __len__(self):
		with self.lock:
			tmp = int( self.v is self._empty )
		return tmp

	def __nonzero__(self):
		with self.lock:
			tmp = self.v is self._empty
		return tmp


	def put(self, v):
		"""Put a value into the mailbox.   If one of the close()
		functions has been used to set an exception on for_put,
		it will raise the exception instead.
		"""
		assert v is not self._empty
		if __debug__:
			prinfo('ready to put %s' % str(v))
		with self.pc:
			while self.v is not self._empty and self.psui is None:
				self.pc.wait()
			self.__psuicide()
			self.v = v
			self.gc.notify()
		if __debug__:
			prinfo('put done')


	def putclose(self, for_get=eof, for_put=ignore, ngx=-1, npx=-1, defer_ex=False):
		"""Close the connection.
		This is normally called by the producer of data
		in place of put().  It can cause other threads to raise an exception.
		
		This call acts like a
		put() in that it will block until the mailbox
		is emptied.  It does not fill the mailbox, though.
		Following this call:
			- get() will not block (it will raise an exception
				unless for_get is self.ignore or npx==0),
			- put() will not block (it will raise an exception if
				for_put is not self.ignore and npx!=0),
			- likewise putclose() and getclose().

		It will raise an exception (unless defer_ex is True)
		if some other thread has closed
		first and set a for_put exception.   However, it will
		set a for_get exception (if requested) before expiring.
		"""
		# print 'putclose'
		with self.pc:
			while self.v is not self._empty and self.psui is None:
				self.pc.wait()
			self.__set_gsui(for_get, ngx)
			if not defer_ex:
				self.__psuicide()
			# self.v remains empty
			self.__set_psui(for_put, npx)
			self.pc.notify()	# A put can follow a putclose()


	def putraise(self):
		"""Raise any residual exceptions.
		This is normally called by the producer of data
		
		This call acts like a
		put() in that it will block until the mailbox
		is emptied or until an exception is waiting.
		"""
		# print 'putclose'
		with self.pc:
			while self.v is not self._empty and self.psui is None:
				self.pc.wait()
			self.__psuicide()
			self.pc.notify()	# A put or putclose can follow a putraise()


	def get(self):
		"""Get an item from the mailbox.  Possibly, raise an exception if L{close} or L{putclose} has been called on the mailbox.
		@note: Suicide has a lower priority than processing data.
			So, if there is data in the mailbox and putclose() has
			been called, one call to get() will succeed then
			the second call will raise an exception.
		@note: If the mailbox is empty, and if a previous call has specified
			an exception to be raised by readers, raise it.
		"""
		if __debug__:
			prinfo('ready to get acquire')
		with self.gc:
			while self.v is self._empty and self.gsui is None:
				self.gc.wait()
			tmp = self.v
			self.__gsuicide()
			self.v = self._empty
			self.gc.notify()	# Even though we empty the mailbox, we
						# need to unblock the next call to get()
						# because it might need to suicide 
						# (if a suitable exception is set).
			self.pc.notify()
		if __debug__:
			prinfo('get done=%s' % str(tmp))
		return tmp


	def getclose(self, for_put=eof, for_get=ignore, npx=-1, ngx=-1, defer_ex=False):
		"""Close the connection.
		This is normally called by the consumer of data
		in place of get().
		It causes other threads to raise an exception.
		It will raise an exception if some other thread has closed
		the mailbox first.
		Note that if there is something in the mailbox, it will
		empty and return the value.
		@note: If the mailbox is empty, and if a previous call has specified
			an exception to be raised by readers, raise it.
		"""
		with self.gc:
			while self.v is self._empty and self.gsui is None:
				self.gc.wait()
			tmp = self.v
			self.__set_psui(for_put, npx)
			if not defer_ex:
				self.__gsuicide()
			self.v = self._empty
			self.pc.notify()
			self.__set_gsui(for_get, ngx)
		return tmp



	if __debug__ and DEBUG:
		def __del__(self):
			# We don't need to acquire or release any locks, because we only
			# get to __del__ if there is nothing holding a reference
			# to this object, so that nothing can be waiting on a lock.
			if self.v is not self._empty and not self.gsui and not self.psui:
				prinfo('Mailbox deleted while non-empty')


class waitbox(object):
	"""This is a stripped down mailbox that is good for one message
	between one sender and one reciever.
	It is an error to call put() or get() or putclose() more than once.

	The normal usage is that you create the mailbox, spawn a thread, and hand the mailbox to the new thread.
	Then, one side calls L{get} on the mailbox to wait for an answer.
	The other side computes something, then calls L{put}.
	The waitbox is then thrown away.
	"""
	_empty = EOF()
	_was_closed = EOF()
	_has_been_used = EOF()

	def __init__(self):
		self.get_lock = T.Lock()
		self.get_lock.acquire()
		self.v = self._empty
		self.sui = None

	def __nonzero__(self):
		with self.get_lock:
			tmp = self.v is self._empty
		return tmp

	def putclose(self, to_be_raised=_was_closed):
		"""Close the connection.
		This is normally called by the producer of data in place of L{put}().
		It causes other threads to raise an exception.
		"""
		self.sui = to_be_raised
		self.get_lock.release()


	def put(self, v):
		self.v = v
		self.get_lock.release()


	def get(self):
		"""Get an object from the mailbox.   This will normally block if the mailbox is empty.
		@note: Suicide has a lower priority than processing data.
			So, if there is data in the mailbox and L{putclose}() has
			been called, one call to C{get()} will succeed;
			the second call will raise an exception.
		@note: If the mailbox is empty, and if a previous call has specified
			an exception to be raised by readers, raise it.
		"""
		self.get_lock.acquire()
		self.get_lock = None
		if self.sui is not None:
			_Raise(self.sui)
		self.sui = self._has_been_used
		return self.v


	if __debug__ and DEBUG:
		def __del__(self):
			if self.v is not self._empty and not self.sui:
				prinfo('Mailbox deleted while non-empty')
			# We don't need to unlock the lock, because we only
			# get to __del__ if there is nothing holding a reference
			# to this object, so that nothing can be waiting on a lock.


class repbox(object):
	"""Like a mailbox, but produces infinite copies of whatever value
	was put in there last.   It is created with a value inside.
	@note: This needs revision to more closely follow mailbox's methods.
	"""

	_empty = EOF()

	def __init__(self, value=None, suicide=None):
		self.value = value
		self.suicide = suicide
		self.lock = T.Lock()


	def close(self, e_to_raise=_empty):
		with self.lock:
			if self.suicide is None:
				self.suicide = e_to_raise


	def __len__(self):
		with self.lock:
			if self.suicide is not None:
				tmp = self.suicide
				self.lock.release()
				_Raise(tmp)
		return 1


	def closenow(self, e_to_raise=_empty):
		with self.lock:
			self.suicide = e_to_raise


	def put(self, v):
		with self.lock:
			if self.suicide is not None:
				tmp = self.suicide
				self.lock.release()
				_Raise(tmp)
			self.value = v


	def get(self):
		"""Get an object from the mailbox.   This will normally block if the mailbox is empty.
		@note: If the mailbox is empty, and if a previous call has specified
			an exception to be raised by readers, raise it.
		"""
		with self.lock:
			if self.suicide is not None:
				tmp = self.suicide
				self.lock.release()
				_Raise(tmp)
			tmp = self.value
		return tmp


class listbox(object):
	"""A mailbox with an unbounded queue."""
	eof = EOF()
	ignore = EOF()

	def __init__(self, initial=None):
		self.lock = T.Lock()
		self.gc = T.Condition(self.lock)
		self.pc = self.lock
		if initial:
			self.v = list(initial)
		else:
			self.v = []
		self.psui = None
		self.gsui = None
		self.nps = -1
		self.gps = -1


	def close(self, for_put=eof, for_get=eof, ngx=-1, npx=-1):
		"""Close the connection.
		It causes other threads to raise an exception,
		unless you give it self._ignore as an argument.
		Npx and ngx specify how many threads will commit suicide;
		zero means none; setting either to 1 is a useful way to kill
		a single thread.

		Legal values for for_put and for_get are any exception,
		anything returned from sys.exc_info, self.ignore and None.
			- None => Do not raise an exception;
			- self.ignore => Do not change whatever exception (or None)
				is already stored.
		"""
		with self.lock:
			self.__set_psui(for_put, npx)
			self.__set_gsui(for_get, ngx)


	def __gsuicide(self):
		"""@requires: Called under lock.
		@note: Suicide never happens when the mailbox is full.
		"""
		if (not self.v) and (self.gsui is not None):
			tmpe = self.gsui
			if self.ngs > 0:
				self.ngs -= 1
			if self.ngs == 0:
				self.gsui = None
			self.gc.notify()	# Necessary for getclose(); get() case.
			_Raise(tmpe)

	def __psuicide(self):
		"""@requires: Called under lock."""
		if self.psui is not None:
			tmpe = self.psui
			if self.nps > 0:
				self.nps -= 1
			if self.nps == 0:
				self.psui = None
			_Raise(tmpe)


	def __set_psui(self, for_put, npx):
		"""@requires: Called under lock."""
		if for_put is not self.ignore and self.psui is None:
			if npx == 0:
				self.psui = None
			else:
				self.psui = for_put
			self.nps = npx


	def __set_gsui(self, for_get, ngx):
		"""@requires: Called under lock."""
		if for_get is not self.ignore and self.gsui is None:
			if ngx == 0:
				self.gsui = None
			else:
				self.gsui = for_get
				self.gc.notifyAll()
			self.ngs = ngx


	def __len__(self):
		with self.lock:
			tmp = len(self.v)
		return tmp


	def put(self, v):
		"""Put a value into the mailbox.   If one of the close()
		functions has been used to set an exception on for_put,
		it will raise the exception instead.
		"""
		if __debug__:
			prinfo('ready to put %s' % str(v))
		with self.pc:
			self.__psuicide()
			self.v.append(v)
			self.gc.notify()
		if __debug__:
			prinfo('put done')


	def putclose(self, for_get=eof, for_put=ignore, ngx=-1, npx=-1, defer_ex=False):
		"""Close the connection.
		This is normally called by the producer of data
		in place of put().  It can cause other threads to raise an exception.
		
		It does not fill the mailbox.
		Following this call,
			- get() will not block (it will raise an exception
				unless for_get is self.ignore or npx==0),
			- put() will not block (it will raise an exception if
				for_put is not self.ignore and npx!=0),
			- likewise putclose() and getclose().

		It will raise an exception (unless defer_ex is True)
		if some other thread has closed
		first and set a for_put exception.   However, it will
		set a for_get exception (if requested) before expiring.
		"""
		# print 'putclose'
		with self.pc:
			self.__set_gsui(for_get, ngx)
			if not defer_ex:
				self.__psuicide()
			# self.v remains empty
			self.__set_psui(for_put, npx)


	def putraise(self):
		"""Raise any residual exceptions.
		This is normally called by the producer of data
		"""
		# print 'putclose'
		with self.pc:
			self.__psuicide()


	def get(self):
		"""Get an object from the mailbox.   This will normally block if the mailbox is empty.
		@note: Suicide has a lower priority than processing data.
			So, if there is data in the mailbox and putclose() has
			been called, one call to get() will succeed;
			the second call will raise an exception.
		@note: If the mailbox is empty, and if a previous call has specified
			an exception to be raised by readers, raise it.
		"""
		if __debug__:
			prinfo('ready to get acquire')
		with self.gc:
			while (not self.v) and self.gsui is None:
				self.gc.wait()
			if self.v:
				tmp = self.v.pop(0)
			else:
				self.__gsuicide()
			self.gc.notify()	# Even if we empty the mailbox, we
						# need to unblock the next call to get()
						# because it might need to suicide 
						# (if a suitable exception is set).
		if __debug__:
			prinfo('get done=%s' % str(tmp))
		return tmp


	def getclose(self, for_put=eof, for_get=ignore, npx=-1, ngx=-1, defer_ex=False):
		"""Get an object from the mailbox and close the mailbox.
		This is normally called by the consumer of data
		in place of get().
		It causes other threads to raise an exception.
		@note: It will raise an exception if some other thread has closed the mailbox first.
		"""
		with self.gc:
			while (not self.v) and self.gsui is None:
				self.gc.wait()
			tmp = self.v.pop(0)
			self.__set_psui(for_put, npx)
			if (not self.v) and (not defer_ex):
				self.__gsuicide()
			self.__set_gsui(for_get, ngx)
		return tmp



	if __debug__ and DEBUG:
		def __del__(self):
			# We don't need to acquire or release any locks, because we only
			# get to __del__ if there is nothing holding a reference
			# to this object, so that nothing can be waiting on a lock.
			if self.v and not self.gsui and not self.psui:
				prinfo('Mailbox deleted while non-empty')


maillist = listbox


def test1(m, n=1000):
	for i in range(n):
		m.put(i)
		if m.get() != i:
			print 'Tmp != i'
			sys.exit(1)
	prinfo('OK1')
	m.putclose(KeyError())
	try:
		m.get()
		print 'Whoops1'
		sys.exit(1)
	except KeyError:
		pass	# Got EOF
	prinfo('OK2')

def test2(m):
	m.put(0)
	if m.get() != 0:
		print 'm.get() != 0'
		sys.exit(1)
	m.putclose(KeyError())
	m.put(1)
	# Get will not raise an exception here because
	# there is something in the mailbox.
	if m.get() != 1:
		print 'm.get() != 1'
		sys.exit(1)
	try:
		m.get()
		prinfo('Whoops1')
		sys.exit(1)
	except KeyError:
		pass	# Got EOF

	m.putclose(for_put=EOF())
	prinfo('OK3')
	try:
		m.put(0)
		prinfo('Whoops2')
		sys.exit(3)
	except EOF:
		pass	# Got EOF
	else:
		prinfo('No exception 2')
		sys.exit(4)
	prinfo('OK4')


testmt_waiting = 0
def testmt():

	def innertest(m1, m2, m3, m4):
		global testmt_waiting
		i = m1.get()
		prinfo('innertest: Got m1=%d' % i)
		testmt_waiting += 1
		prinfo('innertest: putting m2=%d' % i)
		m2.put(i)
		i = m3.get()
		testmt_waiting -= 1
		m4.put(i)

	m1 = mailbox()
	m2 = mailbox()
	m3 = mailbox()
	m4 = mailbox()
	prinfo('ok1')
	for i in range(10):
		t = T.Thread(target=innertest, args=(m1,m2,m3,m4))
		t.start()
		prinfo('ok2')
	for i in range(10):
		m1.put(i)
		prinfo('ok3 %d' % i)
		prinfo('ok4, %d' % m2.get())
	if testmt_waiting != 10:
		print 'testmt_waiting != 10'
		sys.exit(1)
	for i in range(10):
		m3.put(i)
		prinfo('ok5 %d' % i)
		prinfo('ok6 %d' % m4.get())
	if testmt_waiting != 0:
		print 'Waiting=%d' % testmt_waiting
		sys.exit(1)

if __name__ == '__main__':
	test1(mailbox(), 30)
	test2(mailbox())
	testmt()
	for i in range(5,100,20):
		for sci in range(0, 100, 10):
			sys.setcheckinterval(sci)
			test1(mailbox(), i)
			test2(mailbox())
			testmt()
	test1(maillist(), 30)
	test2(maillist())
	print "OK"










speechresearch/gyropy/g_pipe.py


"""A multithreaded version of os.popen2().  Note that the argument list
isn't quite the same."""


import subprocess as S




class pfd(object):
	__doc__ = """Pseudo-file descriptor.  Just like a FD, except
		that it waits for the process at the end of the pipe
		to terminate when you close it.
		"""

	def __init__(self, p):
		self.fd = p.stdout
		self.p = p
		self.mode = "r"
		self.closed = False

		self.readline = self.fd.readline
		self.next = self.fd.next
		self.flush = self.fd.flush
		self.__iter__ = self.fd.__iter__
		self.read = self.fd.read
		self.readlines = self.fd.readlines
		self.fileno = self.fd.fileno

	# def read ... copied from file.read
	def read(self):
		return self.fd.read()

	# def readline ... copied from file.readline
	def readline(self):
		return self.fd.readline()

	# def readlines ... copied from file.readlines
	def readlines(self):
		return self.fd.readlines()

	# def next ... copied from file.next
	def next(self):
		return self.fd.next()

	# def __iter__ ... copied from file.__iter__

	def __iter__(self):
		return self.fd.__iter__()

	# def flush ... copied from file.flush
	def flush(self):
		return

	# def fileno ... copied from file.fileno


	def xreadlines(self, sizehint=-1):
		return self.fd.xreadlines(sizehint)


	def close(self):
		if not self.closed:
			self.fd.close()
			self.closed = True
			self.p.wait()
		return self.p.returncode


	def __del__(self):
		self.close()


def popen2(path, args, bufsize=0):
	"""Forks off a process, and returns the processes
	input and output file descriptors.  The latter is really
	a pfd (defined above).

	Path and args are passed directly into os.execvp().
	"""

	p = S.Popen(args, executable=path,
			stdin=S.PIPE, stdout=S.PIPE, close_fds=True)
	return (p.stdin, pfd(p))


def test():
	si, so = popen2("sed", ["sed", "-e", "s/or/er/"])
	si.write("hello, world!\nsecond line\n")
	si.close()
	assert so.readline() == "hello, werld!\n"
	a = so.readlines()
	assert len(a) == 1
	assert a[0] == "second line\n"
	tmp = so.close()
	assert tmp is None, "tmp=%s" % tmp

if __name__ == '__main__':
	test()
	test()










speechresearch/gyropy/g_remote_exec.py


#!/usr/bin/env python

import sys
import imp
import cPickle
from gmisclib import g_pipe
from gmisclib import load_mod
import traceback
from gmisclib import die

PROTOCOL = cPickle.HIGHEST_PROTOCOL

class RemoteException(Exception):
	def __init__(self, *s):
		Exception.__init__(self, *s)

def make_remote_exception(name, mod, args, trtext):
	return RemoteException("Remote Exception=", (mod, name),
					"args=", [str(q) for q in args],
					"traceback=", trtext
					)


def deal_with_arbitrary_exception():
	ty, ob, trb = sys.exc_info()
	tmp = tuple(traceback.format_tb(trb))
	del trb
	log( "DWAE, construcing remote exception" )
	return make_remote_exception(ty.__name__, ty.__module__,
					ob.args, tmp
					)


class io_grabber(object):
	"""This buffers text, transmitting it in units of lines.
	That's important at the other end if there are multiple
	connections, because fancyprint adds a prefix at the
	beginning of each write, assuming it is the beginning
	of each line."""

	def __init__(self):
		self.store = []

	def write(self, s):
		self.store.append( s )

	def writelines(self, x):
		self.store.extend( x )

	def flush(self):
		pass

	def close(self):
		pass

	def get_io(self):
		tmp = self.store
		self.store = []
		return tmp



class response(object):
	def __init__(self, ety, val, out, err):
		self.val = val
		self.out = out
		self.err = err
		self.ety = ety


_ffc = {}
def _find_func(mname, path, fname):
	key = (mname, path, fname)
	try:
		return _ffc[ key ]
	except KeyError:
		m = load_mod.load(mname, path)
		if isinstance(fname, tuple):
			f = m
			for fc in fname:
				f = getattr(f, fc)
		else:
			f = getattr(m, fname)
		_ffc[ key ] = f
	return f


class request(object):
	def __init__(self, path, mname, fname, a, kw):
		self.path = path
		self.mname = mname
		self.fname = fname
		self.a = a
		self.kw = kw


	def call(self):
		f = _find_func(self.mname, self.path, self.fname)
		ety = False
		try:
			v = f(*(self.a), **(self.kw))
		except:
			v = deal_with_arbitrary_exception()
			ety = True
		return response(ety, v, [], [])


def set_remote_path(pa):
	if pa is None:
		return
	pth = []
	imp.acquire_lock()
	for pc in pa:
		if pc is None:
			pth.extend( sys.path)
		else:
			pth.append(pc)
	sys.path = pth
	imp.release_lock()
	return pth


def echo(s):
	return s


class remote_fcn(object):
	def __init__(self, connection, pypath, mname, fname):
		self.connection = connection
		if pypath is None:
			self.pypath = pypath
		else:
			self.pypath = tuple(pypath)
		self.mname = mname
		assert isinstance(fname, str) or isinstance(fname, tuple)
		if isinstance(fname, str):
			self.fname = fname
		else:
			self.fname = tuple(fname)

	def __call__(self, *a, **kw):
		# print "remote_fcn.__call__"
		tmp = self.connection.call(self.pypath, self.mname, self.fname, a, kw)
		# print "remote_fcn.__call__: got response"
		sys.stdout.writelines(tmp.out)
		sys.stdout.flush()
		sys.stderr.writelines(tmp.err)
		sys.stderr.flush()
		if tmp.ety:
			# print "remote_fcn raised exception", tmp.val
			raise tmp.val
		# print "remote_fcn result", tmp.val
		return tmp.val


class connection(object):
	def __init__(self, execpath, arglist):
		self.closed = False
		self.wfd, self.rfd = g_pipe.popen2(execpath, arglist)
		
	def call(self, pypath, mname, fname, a, kw):
		# print 'connection.call'
		# self.wfd.writelines('q\n')
		cPickle.dump(request(pypath, mname, fname, a, kw), self.wfd, PROTOCOL)
		# print 'connection.dumped'
		self.wfd.flush()
		# print 'connection.flushed'
		# tmp = self.rfd.readline()
		# assert tmp=='z\n', "tmp=%s(%d)" % (tmp, len(tmp))
		tmp = cPickle.load(self.rfd)
		# print 'connection.got response'
		return tmp


	def close(self):
		if not self.closed:
			self.wfd.close()
			self.rfd.close()
			self.closed = True

	def __del__(self):
		self.close()

def log(*s):
	# sys.stderr.writelines(str(s))
	# sys.stderr.writelines('\n')
	pass


def server():
	log('Server starting')
	out = sys.stdout
	sys.stdout = sys.stderr
	while True:
		log('serverloop')
		try:
			# tmp = sys.stdin.readline()
			# if not tmp:
				# log("EOF on readline")
				# break
			# assert tmp=='q\n', "tmp=%s(%d)" % (tmp, len(tmp))
			rq = cPickle.load(sys.stdin)
			log('loaded')
		except EOFError:
			log("EOF error")
			break
		log('call')
		back = rq.call()
		log('return')
		# out.writelines('z\n')
		cPickle.dump(back, out, PROTOCOL)
		out.flush()
		log('loopend')


def test_rf2(i):
	return [8] * i

def test():
	c = connection(None, ['python', '-c', 'import gyropy; gyropy.g_remote_exec.server()'])
	f = remote_fcn(c, None, 'math', 'sqrt')
	g = remote_fcn(c, None, 'gyropy', ('g_remote_exec', 'test_rf2'))
	for i in range(1000):
		err = abs(f(i)**2 - i)
		if err > 0.001:
			die.die("Wrong answer")
	try:
		f(-1)
	except RemoteException:
		pass
	else:
		die.die("No exception!")
	f2 = remote_fcn(c, None, "gyropy", ("g_remote_exec", "set_remote_path"))
	if f2([None, "/tmp"])[-1] != "/tmp":
		die.die("Bad set remote path")
	for i in range(98, 1000, 3):
		if len(g(i)) != i:
			die.die("Wrong answer")
	c.close()



if __name__ == '__main__':
	if len(sys.argv)>1 and sys.argv[1] == '-test':
		for i in range(10):
			test()
		print 'OK'
		sys.exit(0)
	server()










speechresearch/gyropy/debugging_locks.py


from __future__ import with_statement

"""A multi-producer, multi-consumer mailbox that can contain one item."""

import thread as T
import sys

# get_ident = T.get_ident
DEBUG = False
# DEBUG = True

start_new_thread = T.start_new_thread
get_ident = T.get_ident



class State(object):
	def __init__(self, fname=None, llen=79):
		self.fd = open(fname, 'w')
		self.llen = llen
		self.offset = {}
		self.lock = T.allocate_lock()
		self.spaces = ' ' * (llen-1) + '\n'
		self.tname = {}

	def write(self, name, *s):
		with self.lock:
			me = T.get_ident()
			tname = self.tname.get(me,me)
			self._write('LC:', name, '\tth:', tname, '\t', *s)
			self._write('TH:', tname, '\to:', name, '\t', *s)

	def _write(self, ty, name, *s):
		try:
			o = self.offset[name]
		except KeyError:
			o = len(self.offset) * self.llen
			self.offset[name] = o
		s = '%s %s: %s\n' % (ty, name, ''.join( [ str(q) for q in s ] ) )
		ls = len(s)
		if ls > self.llen:
			s = s[:self.llen-1] + '\n'
		elif ls < self.llen:
			s = s[:-1] + self.spaces[ls-1:]
		assert len(s) == self.llen
		self.fd.seek(o, 0)
		self.fd.write(s)
		self.fd.flush()
		sys.stderr.write(s)
		sys.stderr.flush()

	def setname(self, name, me=None):
		with self.lock:
			if me is None:
				me = T.get_ident()
			self.tname[me] = name

	def getName(self):
		with self.lock:
			me = T.get_ident()
			tmp = self.tname.get(me, me)
		return tmp

if __debug__:
	Lockstate = State('g_threading.state')
	Lockstate.setname('Main Thread')
else:
	Lockstate = None


class Lock(object):
	ls = Lockstate

	def __init__(self, verbose=0, name=None):
		self.lock = T.allocate_lock()
		self.verbose = verbose
		self.name = '%s%d' % (name, id(self))

	def acquire(self):
		if __debug__ and self.verbose > 1:
			self.ls.write(self.name, 'Lock.before acquire')
		self.lock.acquire()
		if __debug__ and self.verbose > 1:
			self.ls.write(self.name, 'Lock.after acquire')

	def release(self):
		if __debug__ and not self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: release but not locked.')
			raise AssertionError, "Release of unlocked lock: %s" % self.name
		self.lock.release()
		if __debug__ and self.verbose > 1:
			self.ls.write(self.name, 'Lock.released')

	def locked(self):
		return self.lock.locked()

	def __del__(self):
		if __debug__ and self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: __del__ while locked.')
			raise AssertionError, "__del__ of locked Lock: %s" % self.name

	def __enter__(self):
		self.lock.acquire()
		return self

	def __exit__(self, ty, value, traceback):
		self.lock.release()
		return False


class Condition(object):
	ls = Lockstate

	def __init__(self, lock=None, verbose=0, name=None):
		if lock is None:
			self.lock = T.allocate_lock()
		else:
			self.lock = lock
		self.waiters = []
		self.verbose = verbose
		self.name = '%s%d' % (name, id(self))

	def wait(self):
		"""Called from lock."""
		if __debug__ and not self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: wait but not locked.')
			raise AssertionError, "Wait on unlocked Condition: %s" % self.name
		tmplock = T.allocate_lock()
		tmplock.acquire()
		self.waiters.append( tmplock )
		self.lock.release()
		if __debug__ and self.verbose:
			self.ls.write(self.name, 'Condition.before wait')
		tmplock.acquire()
		self.lock.acquire()
		if __debug__ and self.verbose:
			self.ls.write(self.name, 'Condition.after wait')

	def acquire(self):
		if __debug__ and self.verbose > 1:
			self.ls.write(self.name, 'Condition.before acquire')
		self.lock.acquire()
		if __debug__ and self.verbose > 1:
			self.ls.write(self.name, 'Condition.after acquire')

	def release(self):
		if __debug__ and not self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: release but not locked.')
			raise AssertionError, "Release of unlocked Condition: %s" % self.name
		self.lock.release()
		if __debug__ and self.verbose > 1:
			self.ls.write(self.name, 'Condition.released')

	def notify(self):
		if __debug__ and not self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: notify but not locked.')
			raise AssertionError, "Notify on unlocked Condition: %s" % self.name
		if __debug__ and self.verbose:
			self.ls.write(self.name, 'Condition.notify')
		try:
			self.waiters.pop(0).release()
		except IndexError:
			prinfo('Condition: notify when no one is waiting', self.name)


	def notifyAll(self):
		if __debug__ and not self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: notifyAll but not locked.')
			raise AssertionError, "NotifyAll on unlocked Condition: %s" % self.name
		if __debug__ and self.verbose:
			self.ls.write(self.name, 'Condition.notify %d' % len(self.waiters))
		if not self.waiters:
			prinfo('Condition: notifyAll when no one is waiting', self.name)
		for tmplock in self.waiters:
			tmplock.release()
		self.waiters = []


	def __del__(self):
		if __debug__ and self.lock.locked():
			if self.verbose:
				self.ls.write(self.name, 'ERR: __del__ while locked, w:%d.' % len(self.waiters))
			raise AssertionError, "__del__ of locked Condition: %s, with %d waiters" % (self.name, len(self.waiters))


if __debug__:
	_prinfo_lock = T.allocate_lock()
	def prinfo(*s):
		global _prinfo_lock
		if not DEBUG:
			return
		_prinfo_lock.acquire()
		sys.stderr.flush()
		sys.stdout.flush()
		tid = '%s: ' % Lockstate.getName()
		sys.stderr.writelines([tid] + [ str(q) for q in s] + ['\n'])
		sys.stderr.flush()
		_prinfo_lock.release()
else:
	def prinfo(*s):
		pass












speechresearch/gyropy/g_proxy.py


#!/usr/bin/env python

"""This will behave badly under isinstance().
if isinstance(x,y) probably not isinstance(remote_x, y).
Also, dicts are passed by value instead of by reference,
so if you remotely modify a dict, you will not see the modification
locally.
"""


# import exceptions
import weakref
import types
import sys
import cPickle
import g_threading as T
import imp
import StringIO
import time
import traceback
import g_pipe
import g_mailbox as GM
import os

__version__ = '0.23'
DEBUG = 2
# DEBUG = False
LOGFILE = './g_proxy.client'


Id = id

TRANSPORTABLE_TYPES = (	# We transport only immutable types.
		# int, float, complex, list, tuple, str,
		int, float, complex, tuple, str, long,
		types.NoneType, types.BooleanType,
		# dict, types.ClassType, types.InstanceType, set, frozenset
		types.ClassType, types.InstanceType, frozenset,
		set,	# This ought not to be transported, but it fails the proxy
			# equality test.    This indicates some kind of bug.
		dict	# Dict needs to be here to make cPickle.load() work.
		)
TRANSPORTABLE_TYPES_O = frozenset( [ Id(q) for q in TRANSPORTABLE_TYPES] + [Id(object)] )

NEVER, ALWAYS, MAYBE = 0, 1, 2
_Names = ['INITIALIZATION', 'GET_CLASSINFO', 'R_TEST', 'RM_STORE',
	'SETA', 'SETAP',
	'DELA', 'GETA', 'RCALL', 'RMCALL', 'IMPORT_MOD', 'GLOBALS',
	'STDOUT', 'STDERR', 'VALUE', 'EXCEPTION',
	'QUIT_1', 'QUIT_2', 'ABORT'
	]

NO_CI_ATTR = frozenset(['__dict__', '__class__', '__weakref__', '__init__',
			'__getattribute__', '__setattr__', '__delattr__',
			'__del__',
			'__new__'
			]
		)


class ProtocolError(Exception):
	def __init__(self, *a):
		Exception.__init__(self, *a)

_loglock = T.Lock()
_logfd = None
def log(*args):
	global _logfd
	global _loglock
	if _logfd is None:
		return
	_loglock.acquire()
	for (i,a) in enumerate(args):
		if i == 0:
			_logfd.writelines( [str(a), '\n'] )
		else:
			_logfd.writelines( ['\t', str(a), '\n'] )
	_logfd.flush()
	_loglock.release()


class test0(object):
	pass

class test0classic:
	pass

class test1(object):
	whatami = 'I am the class'

	def __init__(self, x):
		self.x = x
		self.whatami = 'I am the instance'

	def __eq__(self, other):
		return self.x == other.x and hasattr(self, '__eq__') and hasattr(other, '__eq__')

	def w(self):
		prinfo('executing test1.w()')
		return self.whatami

assert test1(3) == test1(3)

class test1classic:
	whatami = 'I am the class'

	def __init__(self, x):
		self.x = x
		self.whatami = 'I am the instance'

	def __eq__(self, other):
		return self.x == other.x and hasattr(self, '__eq__') and hasattr(other, '__eq__')

	def w(self):
		prinfo('executing test1.w()')
		return self.whatami
assert test1classic(3) == test1classic(3)


TEST = tuple( [
		(None, False, 1, 2.0, frozenset([33,11]), (6,), 'seven', {8:9}, {9:{}}),
		complex(3.0, 4.0),
		( set([10]), ),
		test1(3),
		test1classic(3),
		"end of equality test",
		# Up to here, the local and remote test cases
		# should return equality.
		test0(),
		test0classic(),
		sys,
		(Exception(), Exception(5))
	])


class proxy_object(object):
	pass

def Prinfo(s):
	log(s)


if DEBUG:
	def Oid(o):
		return '%s%d' % (str(type(o)), Id(o))
	def diO(s):
		if s == '':
			return None
		return s
	# def prinfo(s):
		# sys.stderr.writelines([s, '\n'])
		# sys.stderr.flush()
	def prinfo(s):
		log(s)
	def S(s):
		if isinstance(s, proxy_object):
			return '<REMOTE %s>' % id(s)
		return str(s)

	for tmp in _Names:
		globals()[tmp] = tmp
	del tmp
else:
	def Oid(o):
		return '%d%d' % (Id(type(o)), Id(o))
	def diO(s):
		if s == '':
			return None
		return s
	def prinfo(s):
		pass
	def S(s):
		pass
	for (i, tmp) in enumerate(_Names):
		globals()[tmp] = i + 100
	del tmp
	del i
del _Names


class object_store(object):
	def __init__(self, storetype=dict):
		self.store = storetype()
		self.lock = T.Lock(verbose=DEBUG>1, name='object_store')
		# prinfo('OS:%d__init__: locked: %s' % (Id(self), self.lock.locked()))

	def put(self, xid, x):
		# prinfo('OS%d before put lock: %s' % (Id(self), self.lock.locked()))
		self.lock.acquire()
		self.store[xid] = x
		# prinfo('OS%d in put lock' % Id(self))
		self.lock.release()
		# prinfo('OS%d past put lock: locked: %s' % (Id(self), self.lock.locked()))
		return xid

	def putid(self, x):
		return self.put(Oid(x), x)


	def rm(self, oid):
		self.lock.acquire()
		del self.store[oid]
		# prinfo('OS in rm lock')
		self.lock.release()

	def get(self, xid):
		self.lock.acquire()
		try:
			tmp = self.store[xid]
		finally:
			self.lock.release()
		return tmp


	def disconnect(self):
		"""This is only called for the rowlp case,
		and the object store is a WeakDictionary, so
		if we encounter an object, we know that something
		else references it.   Consequently, we cannot
		depend on it being deleted and calling its __del__ item
		any time soon.
		"""
		while self.store:
			self.lock.acquire()
			oid, v = self.store.popitem()
			try:
				object.__getattribute__(v, 'conn')
			except AttributeError:
				pass
			else:
				object.__setattr__(v, 'conn', None)
			self.lock.release()


	def clear(self):
		self.lock.acquire()
		self.store.clear()
		self.lock.release()



def deal_with_arbitrary_exception(c, boxid):
	ty, ob, trb = sys.exc_info()
	if ty is None:
		log('Whoops: deal_with_arbitrary_exception', (ty, ob))
	tmp = tuple(traceback.format_tb(trb))
	del trb
	log('INFO: deal_with... %s.%s' % (ty.__module__, ty.__name__), *(ob.args))
	log('INFO: deal_with... traceback:', *tuple(tmp))
	c.send(EXCEPTION, boxid, (ty.__name__, ty.__module__,
					Oid(ty), ob.args, tmp
					),
			proxy=NEVER
		)
	del ob



class C_threadstate(object):
	IDLE = 0
	BUSY = 1
	STARTING = 2

	def __init__(self):
		self.lock = T.Condition(verbose=DEBUG>1, name='threadstate')
		self.state = {}
		# self.terminated = []
		self.expected_stops = 0

	def to_idle(self, me):
		self.lock.acquire()
		self.state[me] = self.IDLE
		prinfo('to_idle: %d %s' % (id(me), me))
		self._print()
		self.lock.notify()
		self.lock.release()

	def to_busy(self, me):
		self.lock.acquire()
		prinfo('to_busy: %d %s' % (id(me), me))
		self.state[me] = self.BUSY
		self._print()
		self.lock.notify()
		self.lock.release()

	def to_stopped(self, me):
		self.lock.acquire()
		prinfo('to_stopped: %d %s' % (id(me), me))
		# self.terminated.append(me)
		ime = me
		# if ime in self.state:
			# if self.expected_stops > 0:
				# self.expected_stops -= 1
			# del self.state[ime]
			# self.lock.notify()
		if self.expected_stops > 0:
			 self.expected_stops -= 1
		del self.state[ime]
		self._print()
		self.lock.notify()
		self.lock.release()

	def to_starting(self, me):
		self.lock.acquire()
		prinfo('to_starting: %d %s' % (id(me), me))
		self.state[me] = self.STARTING
		self._print()
		self.lock.notify()
		self.lock.release()

	def _print(self):
		"""Call within lock."""
		prinfo('threadstate:')
		m = {self.IDLE: 'idle', self.BUSY: 'busy', self.STARTING: 'starting'}
		for (k, v) in self.state.items():
			prinfo('\t%d : %s' % (k, m[v]))

	def anticipate_stop(self):
		prinfo('anticpate_stop')
		self.lock.acquire()
		self.expected_stops += 1
		self.lock.release()

	def n_busy(self):
		self.lock.acquire()
		n = 0
		for s in self.state.values():
			if s == self.BUSY:
				n += 1
		self.lock.release()
		return n

	def n_idle(self):
		self.lock.acquire()
		n = -self.expected_stops
		for s in self.state.values():
			if s == self.IDLE:
				n += 1
		self.lock.release()
		return max(0, n)


	def list(self):
		self.lock.acquire()
		tmp = self.state.keys()
		self.lock.release()
		return tmp

	def busylist(self):
		self.lock.acquire()
		tmp = []
		for (idme,s) in self.state.items():
			if s == self.BUSY:
				tmp.append(idme)
		self.lock.release()
		return tmp

	def wait_until_all_done(self):
		"""Called from main thread."""
		self.lock.acquire()
		# for thr in self.terminated:
			# prinfo('WUID: joining1 %d %s' % (id(thr), thr))
			# thr.join()
		while len(self.state) > 0:
			prinfo('WUID: waiting: %s' % str(self.state))
			self.lock.wait()
		# for thr in self.terminated:
			# prinfo('WUID: joining2 %d %s' % (id(thr), thr))
			# thr.join()
		self.lock.release()

	def reap_stopped_threads(self):
		"""Called from main thread."""
		pass


def thread_within_listen(inbox, threadstate, c):
	me = T.get_ident()
	prinfo('thread_within_listen starting')
	while True:
		threadstate.to_idle(me)
		try:
			# prinfo('twi: ready for inbox.get')
			info = inbox.get()
			threadstate.to_busy(me)
			# prinfo('twi: inbox.gotten')
		except GM.EOF:
			# prinfo('twibox.get got a EOF: %d %s' % (threadstate.n_idle(), threadstate.list()))
			threadstate.to_stopped(me)
			return
		except:
			threadstate.to_stopped(me)
			raise

		# if info is None:
			# break	# Shut a thread down per request.

		op, boxid, interior = info
		arg = c.pickler.load(interior)
		prinfo('TWI %s %s %s' % (S(op), S(boxid), S(arg)))

		if op == INITIALIZATION:
			v, oOidlist = arg
			assert v == __version__
			assert c.remote_special_objs is None
			c.remote_special_objs = dict(zip(oOidlist,
							[ proxy_object, type ]
							))
			c.s_listen_ready.put(None)
		elif op == QUIT_1:
			qc = 0
			while c._gc is not None and qc < 4:
				c._gc.collect()	# See what we can shake loose.
				time.sleep(0.1)	# Wait for it to have an effect on the other side,
						# and maybe shake loose something there.
				if threadstate.n_busy() <= 1:	# Wait till things quiet down.
					qc += 1
				else:
					prinfo('Busy - waiting: %s' % S(threadstate.busylist()))
			c.send(QUIT_2, None, None)
			c.reason = 'QUIT'

		elif op == STDOUT:
			if c.stdout is not None:
				c.stdout.fprint(arg)
		elif op == STDERR:
			if c.stderr is not None:
				c.stderr.fprint(arg)

		elif op == VALUE:
			# prinfo('value ready to find')
			mbox = c.box.find(boxid, 'value')
			# prinfo('value ready to put')
			mbox.put( (op, arg) )
		elif op == EXCEPTION:
			mbox = c.box.find(boxid, 'Exception')
			mbox.put( (op, arg) )


		# These are basically server calls below:
		elif op == RM_STORE:
			c.lowrp.rm(arg)
		elif op == GETA:
			objid, k = arg
			try:
				value = getattr(c.lowrp.get(objid), k)
			except:
				deal_with_arbitrary_exception(c, boxid)
			else:
				c.send(VALUE, boxid, value)

		elif op == R_TEST:
			c.send(VALUE, boxid, TEST[arg])
		elif op == GET_CLASSINFO:
			clobj = c.lo_clo.get(arg)
			try:
				bs = clobj.__bases__
			except AttributeError:
				bs = None
			if bs is not None:
				bs = tuple( [ c.lo_clo.putid(b) for b in bs ] )
			try:
				dct = tuple( clobj.__dict__.items() )
			except AttributeError:
				dct = None
			if dct is not None:
				dct = tuple( [ (k, callable(v))
					for (k,v) in getattr(clobj, '__dict__', {}).items()
						if k not in NO_CI_ATTR
					] )
			tmp = (clobj.__name__, bs, dct)
			c.send(VALUE, boxid, tmp, proxy=NEVER)
		elif op in (SETA, SETAP):
			objid, attr, value = arg
			if op == SETAP:
				value = c.lowrp.get(value)
			try:
				setattr(c.lowrp.get(objid), attr, value)
			except:
				deal_with_arbitrary_exception(c, boxid)
			else:
				c.send(VALUE, boxid, None, proxy=NEVER)
		elif op == DELA:
			objid, attr = arg
			try:
				delattr(c.lowrp.get(objid), attr)
			except:
				deal_with_arbitrary_exception(c, boxid)
			else:
				c.send(VALUE, boxid, None, proxy=NEVER)
		elif op in (RCALL, RMCALL):
			if op == RCALL:
				objid, args, kwpairs = arg
				obj = c.lowrp.get(objid)
			else:
				objid, aname, args, kwpairs = arg
				obj = getattr(c.lowrp.get(objid), aname)

			kwargs = dict(kwpairs)

			assert isinstance(args, tuple)
			assert isinstance(kwargs, dict)
			assert hasattr(obj, '__call__')
			try:
				value = obj(*args, **kwargs)
			except:
				log('R[M]CALL %s obj=%s' % (str(op), str(obj)), str(args), str(kwargs))
				deal_with_arbitrary_exception(c, boxid)
			else:
				c.send(VALUE, boxid, value)
		elif op == IMPORT_MOD:
			name, path = arg
			prinfo('import mod in twi: %s %s' % (S(name), S(path)))
			try:
				value = import_mod(name, path)
			except:
				deal_with_arbitrary_exception(c, boxid)
			else:
				prinfo('imported module %s' % S(value))
				c.send(VALUE, boxid, value, proxy=ALWAYS)
		elif op == GLOBALS:
			value = globals()
			c.send(VALUE, boxid, value, proxy=ALWAYS)
		else:
			threadstate.to_stopped(me)
			raise ProtocolError, "recv op=%s" % op

		# prinfo('TWI END %s, %d still busy' % (S(boxid), threadstate.n_busy()))





def thread_within_listen_wrapper(mbox, threadstate, conn):
	try:
		thread_within_listen(mbox, threadstate, conn)
	except GM.EOF:
		pass
	except:
		log('Exception in thread_within_listen:', traceback.format_exc())
		sys.exit(2)



class io_grabber(object):
	"""This buffers text, transmitting it in units of lines.
	That's important at the other end if there are multiple
	connections, because fancyprint adds a prefix at the
	beginning of each write, assuming it is the beginning
	of each line."""

	def __init__(self, name):
		log('iograbber.__init__')
		self.name = name
		self.c = None
		self.tmp = []
		self.tinl = []
		self.lock = T.Lock(verbose=DEBUG>1, name='io_grabber')

	def connect(self, c):
		log('iograbber.connect')
		self.c = c
		self.lock.acquire()
		self._dump()
		self.lock.release()


	def write(self, s):
		log('write:', s)
		return self.writelines( (s,) )


	def writelines(self, x):
		log('writelines:', x)
		if isinstance(x, str):
			x = (x,)
		self.lock.acquire()
		for s in x:
			if s:
				try:
					i = s.rindex('\n')
					self.tmp.append( s[:i+1] )
					self.tinl.append( len(self.tmp) )
					if i+1 < len(s):
						self.tmp.append( s[i+1:] )
				except ValueError:
					self.tmp.append(s)
		if self.c is not None:
			self._dump()
		self.lock.release()


	def _dump(self):
		log('_dump:')
		j = 0
		for i in self.tinl:
			try:
				jis = ''.join(self.tmp[j:i])
				self.c.send(self.name, None, (jis,), proxy=NEVER)
				j = i
			except IOError:
				pass
		self.tinl = []


	def flush(self):
		log('_flush:')
		if self.c is not None and self.tmp:
			try:
				self.c.send(self.name, None, tuple(self.tmp), proxy=NEVER)
			except IOError:
				pass
			self.tmp = []
			self.tinl = []


	def close(self):
		self.flush()





class io_labeler(object):
	def __init__(self, name):
		self.name = name
		self.rstderr = sys.stderr

	def writelines(self, x):
		self.rstderr.writelines( ('E', self.name, ':',) )
		self.rstderr.writelines(x)
		self.rstderr.flush()

	def write(self, s):
		self.rstderr.write('E')
		self.rstderr.write(self.name)
		self.rstderr.write(':')
		self.rstderr.write(s)
		self.rstderr.flush()

	def flush(self):
		pass


def import_mod(name, path):
	"""Import a module from the specified path, or, failing that,
	look in sys.path then for a builtin.   
	If path is None, only look in sys.path and builtins.
	If path is an array containing None, replace the None with sys.path.
	"""
	# print '#LM name=', name, 'path=', path
	# print 'MODULES=', sys.modules.keys()
	if path is None:
		pth = None
	else:
		pth = []
		for d in path:
			if d is None:
				pth.extend(sys.path)
			else:
				pth.append( d )
	fd = None
	imp.acquire_lock()
	try:
		fd, pn, desc = imp.find_module(name, pth)
	except ImportError:
		try:
			fd, pn, desc = imp.find_module(name, None)
		except:
			imp.release_lock()
			raise

	if name in sys.modules:
		if hasattr(sys.modules[name], '__file__'):
			if os.path.dirname(sys.modules[name].__file__) == os.path.dirname(pn):
				imp.release_lock()
				return sys.modules[name]
		else:
			imp.release_lock()
			return sys.modules[name]

	try:
		pymod = imp.load_module(name, fd, pn, desc)
	finally:
		if fd:
			fd.close()
		imp.release_lock()
	return pymod

assert import_mod('sys', None).path


def s_listen(c):	# Run in separate thread
	"""This reads answers and puts them in the correct mailboxes."""
	prinfo('Starting s_listen')
	# TWI_thread_name = 'Twi-thread%d' % id(c)	# Must be unique!
	MAXIDLE = 6
	twibox = GM.mailbox()
	threadstate = C_threadstate()

	c.send(INITIALIZATION, None,
			(__version__,
				(Oid(object), Oid(type))
			)
		)
	c.reason = None
	while True:
		prinfo('s_listen LOOP')
		try:
			op, boxid, interior = cPickle.load(c.rfd)
		except cPickle.UnpicklingError:
			prinfo('Unpickling Error - bad instruction from other side')
			c.reason = 'ERROR: Unpickling'
			break
		except EOFError:
			prinfo('EOF in s_listen')
			c.reason = 'EOF'
			break
		prinfo('s_listen op=%s, boxid=%s' % (S(op), S(boxid)))

		if op in (ABORT, QUIT_2):
			c.reason = op
			break

		n_idle = threadstate.n_idle()
		if n_idle == 0:
			prinfo('s_listen: add one more thread')
			t = T.start_new_thread(thread_within_listen_wrapper,
						(twibox, threadstate, c)
					)
			GM.Lockstate.setname(me=t, name='twl%d' % t)
			# t = T.Thread( target=thread_within_listen_wrapper,
						# args=(twibox, threadstate, c),
						# name=TWI_thread_name
							# )
			threadstate.to_starting(t)
			# t.setDaemon(True) # KLUGE
			# t.start()
		elif n_idle > MAXIDLE:
			prinfo('s_listen: shutting down one thread')
			# twibox.put(None)
			threadstate.anticipate_stop()
			twibox.putclose(for_get=GM.EOF(), ngx=1)
		# prinfo('s_listen: ready to twibox.put: idle=%d' % threadstate.n_idle())
		twibox.put( ( op, boxid, interior) )
		threadstate.reap_stopped_threads()
		# prinfo('s_listen<')
	prinfo('s_listen shutdown')
	twibox.putclose()
	del twibox
	prinfo('waiting for twi_threads')
	threadstate.wait_until_all_done()
	prinfo('twi_threads joined')
	c.close_wfd()
	c.lowrp.clear()
	c.rowlp.disconnect()
	c.class_of_inst.disconnect()
	c.lo_clo.disconnect()
	prinfo('S_listen DONE - putting reason=%s' % c.reason)



def s_listen_wrapper(c, s_listen_done):	# Run in separate thread
	try:
		s_listen(c)
		s_listen_done.put('OK')
	except:
		log('Exception in s_listen', traceback.format_exc())
		s_listen_done.put('exception')
		sys.exit(2)


class dropsite(object):
	def __init__(self):
		self.lock = T.Lock(verbose=DEBUG>1, name='dropsite')
		self.boxes = {}

	def make(self, dbg=''):
		self.lock.acquire()
		wbox = GM.waitbox()
		boxid = '%s#%d' % (dbg, Id(wbox))
		self.boxes[boxid] = wbox
		self.lock.release()
		return (wbox, boxid)


	def find(self, boxid, dbg=None):
		"""For internal use only."""
		assert dbg is not None
		# prinfo('dropsite: pre get %s %s' % (boxid, dbg))
		self.lock.acquire()
		tmp = self.boxes.pop(boxid)
		self.lock.release()
		# prinfo('dropsite: gotten %s %s' % (boxid, dbg))
		return tmp

	def count(self):
		self.lock.acquire()
		tmp = len(self.boxes)
		self.lock.release()
		return tmp




class fancyprint(object):
	def __init__(self, fd, prefix='', lock=None):
		if lock is None:
			self.lock = T.Lock(verbose=DEBUG>1, name='fancyprint')
		else:
			self.lock = lock
		self.fd = fd
		self.prefix = prefix

	def fprint(self, s):
		assert isinstance(s, tuple)
		self.lock.acquire()
		if self.fd is not None:
			for ls in s:
				self.fd.writelines( (self.prefix, ls) )
			self.fd.flush()
		self.lock.release()


def get_raise(mbox, conn):
	# prinfo('get_raise waiting for get')
	op, rv = mbox.get()
	if op == EXCEPTION:
		ex_name, ex_mod, ex_clid, ex_args, trb = rv
		log('get_raise: trb: %s.%s' % (ex_mod, ex_name), *tuple(trb))
		tmp = construct_enhanced_exception(conn, ex_name, ex_mod,
							ex_clid, ex_args, trb)
		log('get_raise: c_e_e done', str(tmp), tmp.args, tmp.remote_traceback)
		raise tmp
	elif op == VALUE:
		pass
	else:
		log('get_raise: unknown op: %s' % str(op))
		raise RuntimeError, 'bad op in get_raise'
	return rv


class pickler(object):
	def __init__(self, conn):
		assert isinstance(conn, Connection)
		self.conn = conn
		self.check = hash(self)

	def dump(self, obj, proxy=NEVER):
		buf = StringIO.StringIO()
		p = cPickle.Pickler(buf, cPickle.HIGHEST_PROTOCOL)
		if proxy == ALWAYS:
			p.persistent_id = self.oid
		elif proxy == MAYBE:
			p.persistent_id = self.persistent_id
		p.dump(obj)
		return buf.getvalue()


	def persistent_id(self, obj):
		assert hash(self) == self.check
		if isinstance(obj, TRANSPORTABLE_TYPES):
			rv = None
		elif Id(obj) in TRANSPORTABLE_TYPES_O:
			rv = None
		else:
			rv = self.oid(obj)
		prinfo('persistent_id (pid) for [%s]%s = %s' % (S(obj), S(type(obj)), S(rv)))
		return rv


	def oid(self, obj):
		tmp = self.conn.lowrp.putid(obj)
		try:
			clobj = obj.__class__
		except AttributeError:
			clobj = None
		if clobj is not None:
			cloid = self.conn.lo_clo.putid(clobj)
		else:
			cloid = ''
		rv = '%s~%s' % (str(tmp), str(cloid))
		prinfo('persistent_id (oid) for [%s]%s = %s' % (S(obj), S(type(obj)), S(rv)))
		return rv


	def load(self, s):
		prinfo('unpickle.load')
		up = cPickle.Unpickler(StringIO.StringIO(s))
		up.persistent_load = self.persistent_load
		tmp = up.load()
		prinfo('unpickled')
		return tmp
	

	def persistent_load(self, oidstr):
		prinfo('beginning persistent_load on %s' % S(oidstr))
		assert hash(self) == self.check
		oid, cloid = oidstr.split('~')
		return proxy_factory(diO(oid), diO(cloid), self.conn)




class Connection(object):
	"""You need to call close()."""
	sys = sys
	try:
		import gc as _gc
	except ImportError:
		_gc = None

	def __init__(self, wfd, rfd, stderr, stdout):
		self.stderr = stderr	# used in thread_within_listen
		self.stdout = stdout	# used in thread_within_listen
		self.pickler = pickler(self)

		# local objects with remote proxies:
		self.lowrp = object_store(dict)
		# remote objects with local proxies:
		self.rowlp = object_store(weakref.WeakValueDictionary)
		self.class_of_inst = object_store(weakref.WeakValueDictionary)
		self.lo_clo = object_store(weakref.WeakValueDictionary)

		self.qmlock = T.Lock(verbose=DEBUG>1, name='Connection.qmlock')
		self.remote_special_objs = None	# will be replaced
		self.box = dropsite()
		self.wfd = wfd
		self.rfd = rfd
		self.slock = T.Lock(verbose=DEBUG>1, name='Connection.slock')
		self.closed = False
		self.reason = None
		self.s_listen_ready = GM.waitbox()
		self.s_listen_done = GM.waitbox()
		# self.s_listen = T.Thread(target=s_listen_wrapper,
						# args= (self,),
						# name='s_listen_thread'
						# )

		t = T.start_new_thread(s_listen_wrapper, (self, self.s_listen_done))
		GM.Lockstate.setname(me=t, name='s_listen_wrapper')

		# self.s_listen.setDaemon(True)	# KLUGE
		# Start the listener:
		# self.s_listen.start()
		# ...and wait until the listener is running.
		self.s_listen_ready.get()


	def send(self, op, boxid, args, proxy=MAYBE):
		# prinfo('c.send( op=%s id=%s ...)' % (op, boxid))
		interior = self.pickler.dump( args, proxy=proxy )
		tmp = cPickle.dumps( (op, boxid, interior) )
		# prinfo('Pickle done in send')
		self.slock.acquire()
		try:
			self.wfd.write(tmp)
			self.wfd.flush()
		finally:
			self.slock.release()
		# prinfo('send done (%s %s)' % (op, boxid))

	def close_wfd(self):
		"""Called as part of the QUIT sequence."""
		self.slock.acquire()
		try:
			self.wfd.close()
		finally:
			self.slock.release()
		self.wfd = None

	def remote_remove_from_store(self, oid):
		try:
			self.send(RM_STORE, None, oid)
		except IOError:
			# These IO errors happen in the shutdown process
			# when the file descriptors get closed before
			# all the proxies are deleted.  They are of no
			# importance, as the cached objects on the other
			# side will be deleted anyway.
			prinfo('rm from store - IO error')
			pass

	def remote_test(self, i):
		mbox, boxid = self.box.make('remote_test%d' % i)
		self.send(R_TEST, boxid, i)
		return get_raise(mbox, self)

	def remote_setattr(self, objid, k, v):
		# prinfo('remote_setattr')
		mbox, boxid = self.box.make('remote_setattr:%s' % k)
		try:
			self.send(SETA, boxid, (objid, str(k), v))
		except cPickle.PicklingError:
			self.send(SETAP, boxid, (objid, str(k), self.lowrp.putid(v)))
		get_raise(mbox, self)

	def remote_delattr(self, objid, k):
		# prinfo('remote_delattr')
		mbox, boxid = self.box.make('remote_delattr:%s' % k)
		self.send(DELA, boxid, (objid, str(k)))
		get_raise(mbox, self)

	def remote_getattr(self, objid, k):
		prinfo('remote_getattr: %s . %s' % (S(objid), S(k)))
		mbox, boxid = self.box.make('remote_getattr:%s' % S(k))
		self.send(GETA, boxid, (objid, str(k)))
		return get_raise(mbox, self)


	def remote_call(self, objid, a, kw):
		prinfo('remote_call')
		mbox, boxid = self.box.make('remote_call:%s(...)' % objid)
		kwtuple = tuple(kw.items())
		prinfo('kwtuple (RC)= %s' % S(kwtuple))
		self.send(RCALL, boxid, (objid, a, kwtuple ))
		return get_raise(mbox, self)

	def remote_call_method(self, objid, aname, a, kw):
		prinfo('remote_call_method: %s . %s(...)' % (objid, aname))
		mbox, boxid = self.box.make('remote_call_method:%s.%s(...)' % (objid, aname))
		kwtuple = tuple(kw.items())
		prinfo('kwtuple (RCM)= %s' % S(kwtuple))
		self.send(RMCALL, boxid, (objid, str(aname), a, kwtuple ))
		prinfo('RCM sent')
		return get_raise(mbox, self)
		
	def remote_import_mod(self, name, path):
		"""Import a module from the specified path, or, failing that,
		look in sys.path then for a builtin.   
		If path is None, only look in the remote machine's sys.path and builtins.
		If path is an array containing None, replace the None with the remote machine's sys.path.
		"""
		# prinfo('remote_import_mod %s %s' % (name, path))
		mbox, boxid = self.box.make('remote_import_mod:%s' % name)
		if path is not None:
			path = tuple(path)
		self.send(IMPORT_MOD, boxid, (str(name), path))
		# prinfo('Waiting for response (rim) on %s' % boxid)
		return get_raise(mbox, self)

	def remote_globals(self):
		mbox, boxid = self.box.make('remote_globals')
		self.send(GLOBALS, boxid, None)
		# prinfo('Waiting for response (rg) on %s' % boxid)
		return get_raise(mbox, self)

	def remote_get_classinfo(self, cloid):
		"""Gets information about obj.__class__."""
		mbox, boxid = self.box.make('remote_get_classinfo:%s' % cloid)
		self.send(GET_CLASSINFO, boxid, cloid)
		prinfo('Waiting for response (rci) on %s' % S(boxid))
		return get_raise(mbox, self)

	def serve(self):
		prinfo('Connection.serve()')
		self.s_listen_done.get()
		# self.s_listen.join()
		prinfo('Connection.serve() joined')
		# The other side normally initiates the termination with a
		# QUIT_1 or an ABORT.
		# We initiate it only on error.
		if self.reason is not None and self.reason.startswith('ERROR:'):
			self.send(ABORT, None, self.reason)
		self.terminate()

	def close(self):
		self.closed = True
		if self._gc is not None:
			self._gc.collect()
		time.sleep(0.1)
		self.send(QUIT_1, None, None)
		prinfo('Connection.close ready for join')
		# self.s_listen.join()
		self.s_listen_done.get()
		prinfo('Connection.close() joined.')
		self.terminate()

	def terminate(self):
		self.closed = True
		for t in T.enumerate():
			prinfo('Thread name=%s' % t.getName())
		del self.stderr
		del self.stdout
		del self.pickler
		del self.lowrp
		del self.rowlp
		del self.remote_special_objs
		del self.box
		del self.wfd
		del self.rfd
		if self._gc is not None:
			self._gc.collect()



	def __del__(self):
		if not self.closed:
			self.close()







def transform_callable(onm):
	def tmp(self, *a, **kw):
		# prinfo('Transformed %s function' % onm)
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		assert isinstance(conn, Connection)
		return conn.remote_call_method(oid, onm, a, kw)
	return tmp


def create_property(onm):
	def fget(self):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		return conn.remote_getattr(oid, onm)
	def fset(self, v):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		return conn.remote_setattr(oid, onm, v)
	def fdel(self):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		return conn.remote_delattr(oid, onm)
	return property(fget, fset, fdel)



class proxy_to_a_class(proxy_object):
	def __init__(self, oid, conn):
		object.__setattr__(self, 'oid', oid)
		object.__setattr__(self, 'conn', conn)

	def __setattr__(self, k, v):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		conn.remote_setattr(oid, k, v)

	def __delattr__(self, k):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		conn.remote_delattr(oid, k)

	def __getattribute__(self, k):
		if k == '__class__':
			return object.__getattribute__(self, k)
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		return conn.remote_getattr(oid, k)


	def __call__(self, *a, **kw):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		return conn.remote_call(oid, a, kw)


def class_under_proxied_instance(ocid, conn):
	assert isinstance(conn, Connection)
	NO_REM_GET = ('__class__',)
	nm, bsidlist, ocd_items = conn.remote_get_classinfo(ocid)
	b = [ cached_class_u_p_i(bsid, conn) for bsid in bsidlist ]
	prinfo('Proxyclass: bases done: %s' % S(b))
	d = {}
	for (onm, is_callable) in ocd_items:
		prinfo('d_item %s = %s' % (S(onm), S(is_callable)))
		if is_callable:
			d[onm] = transform_callable(onm)
		else:
			d[onm] = create_property(onm)
	prinfo('Proxyclass: transforms/properties done')

	def __init__(self, oid, conn):
		# proxyclass.__init__. Oid here is only the id of the object itself,
		# not the (object-id,class-id) tuple produced by Oid().
		prinfo('proxyclass __init__ %s' % S(oid))
		assert isinstance(conn, Connection)
		object.__setattr__(self, 'oid', oid)
		object.__setattr__(self, 'conn', conn)

	def __setattr__(self, k, v):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		conn.remote_setattr(oid, k, v)

	def __delattr__(self, k):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		conn.remote_delattr(oid, k)

	def __getattribute__(self, k):
		if k in NO_REM_GET:
			return object.__getattribute__(self, k)
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		return conn.remote_getattr(oid, k)

	def __del__(self):
		oid = object.__getattribute__(self, 'oid')
		conn = object.__getattribute__(self, 'conn')
		if conn is not None:
			# conn is None after disconnection.
			# It is of no consequence, because the cached object
			# is being deleted on the other side anyway.
			conn.remote_remove_from_store( oid )

	d['__init__'] = __init__
	d['__setattr__'] = __setattr__
	d['__delattr__'] = __delattr__
	d['__getattribute__'] = __getattribute__
	d['__del__'] = __del__
	return type(nm, tuple(b), d)



def enh_exc_class_maker(ex_nm, ex_mod):
	nm = ex_nm + '_proxy_enhanced'
	log('Making class: %s.%s' % (ex_mod, nm))
	basemod = import_mod(ex_mod, sys.path)
	b = ( getattr(basemod, ex_nm), )

	def __init__(self, args, trb):
		log('initializing base %s' % b[0].__name__, *args)
		b[0].__init__(self, *args)
		self.remote_traceback = trb
		log('initialized base %s' % b[0].__name__)

	d = { '__init__': __init__ }
	if getattr(b[0], '__class__', None) is type(b[0]):	# New style class
		tmp = type(nm, b, d)
	else:
		tmp = (types.ClassType)(nm, b, d)
	log('Constructed enh_exc_class', type(tmp))
	return tmp


def construct_enhanced_exception(conn, ex_nm, ex_mod, ex_clid, ex_args, trb):
	assert isinstance(conn, Connection)
	try:
		enh_cl = conn.class_of_inst.get(ex_clid)
	except KeyError:
		enh_cl = enh_exc_class_maker(ex_nm, ex_mod)
		conn.class_of_inst.put(ex_clid, enh_cl)
	return enh_cl(ex_args, trb)


def test_ee():
	cl = enh_exc_class_maker('KeyError', 'exceptions')
	q = cl(('test',), ['r',])
	try:
		raise q
	except KeyError, x:
		assert x.args[0]=='test' and x.remote_traceback[0]=='r'
	else:
		raise AssertionError, "Failure of enh_exc_class_maker"


test_ee()


def cached_class_u_p_i(ocid, conn):
	assert isinstance(conn, Connection)
	try:
		tmp = conn.remote_special_objs[ocid]
		prinfo('From Cache: %s' % S(tmp))
		return tmp
	except KeyError:
		pass
	try:
		return conn.class_of_inst.get(ocid)
	except KeyError:
		tmp = class_under_proxied_instance(ocid, conn)
		conn.class_of_inst.put(ocid, tmp)
	return tmp


def proxy_factory(oid, cloid, conn):
	assert isinstance(conn, Connection)
	prinfo('Proxy factory %s' % S(oid))
	try:
		tmp = conn.rowlp.get(oid)
		prinfo('Proxy object found in rowlp cache: %s' % S(tmp))
		return tmp
	except KeyError:
		pass
	if conn.remote_special_objs.get(cloid, None) is type:
		# We construct a class object, not an instance.
		# Don't use cached_proxyclass, because that may find an
		# proxy for this class that was created to underly an
		# proxy for instance of the class,
		# rather than a direct proxy for the class.
		# The two things are not the same!
		return proxy_to_a_class(oid, conn)

	prinfo('proxy_factory step 2')
	prinfo('Proxy Factory cloid=%s' % S(cloid))
	assert cloid is not None
	tmp = cached_class_u_p_i(cloid, conn)
	prinfo('proxyclass made: %s %s' % (S(tmp), S(tmp.__class__.__name__)))
	prinfo('dir(tmp)= %s' % S(dir(tmp)))
	prinfo('tmp.__class__= %s' % S(tmp.__class__))
	prinfo('tmp.__dict__= %s' %
			' '.join('%s=%s' % (S(k),S(v)) for (k,v) in tmp.__dict__.items())
			)
	prinfo('tmp.__class__ is callable? %s' % S(callable(tmp.__class__)))
	ins = tmp(oid, conn)
	prinfo('proxy instance made: %s' % S(tmp))
	conn.rowlp.put(oid, ins)
	return ins




class remote_exec(object):
	try:
		import gc as _gc
	except ImportError:
		_gc = None

	def __init__(self, path, arglist, cname=None, printlock=None):
		if cname is not None:
			stderr = fancyprint(sys.stderr, 'E:%s:' % cname, lock=printlock)
			stdout = fancyprint(sys.stdout, 'O:%s:' % cname, lock=printlock)
		else:
			stderr = fancyprint(sys.stderr, lock=printlock)
			stdout = fancyprint(sys.stdout, lock=printlock)
		self.wfd, self.rfd = g_pipe.popen2(path, arglist)
		self.c = Connection(self.wfd, self.rfd, 
					stderr=stderr, stdout=stdout)

	def import_mod(self, name, path=None):
		"""Import a module from the specified path, or, failing that,
		look in sys.path then for a builtin.   
		If path is None, only look in the remote machine's sys.path and builtins.
		If path is an array containing None, replace the None with the remote machine's sys.path.
		The default is None.
		"""
		return self.c.remote_import_mod(name, path)

	def test(self, i):
		return self.c.remote_test(i)

	def globals(self):
		return self.c.remote_globals()

	def close(self):
		if self.c is None:
			return
		prinfo( "Closing connection for remote exec" )
		self.c.close()
		prinfo( "Closing remote exec - c closed" )
		self.wfd.close()
		prinfo( "Closing remote exec - wfd closed" )
		self.rfd.close()
		prinfo( "Closing remote exec - rfd closed" )
		self.c = None
		if self._gc is not None:
			self._gc.collect()


	def __del__(self):
		if self.c is not None:
			self.close()


def test_minimal():
	prinfo( '%TEST_MINIMAL %%%%%%%%%%%%%%%%%START')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	prinfo( '%%%%%%%%%%%%%%%%%%MID')
	re.close()
	prinfo( '%%%%%%%%%%%%%%%%%%END')


def test_simpleclass():
	prinfo( '%TEST_SIMPLECLASS ++++++++++++++++++++++++++' )
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	for (itest, t) in enumerate(TEST):
		if isinstance(t, test1):
			break
	pt1 = re.test(itest)
	prinfo( 'pt1.dict= %s' % repr( pt1.__dict__ ))
	prinfo( 'pt1.cl= %s' % repr( pt1.__class__))
	prinfo( 'pt1.cl.d = %s' % repr( pt1.__class__.__dict__))
	prinfo( 'pt1.ga = %s' % repr( pt1.__class__.__dict__['__getattribute__']))
	prinfo( 'pt1.whatami=%s' % pt1.whatami)
	prinfo( '+++++++++++++++---------------')
	prinfo( 'pt1.w()= %s' %  pt1.w() )
	prinfo( '+++++++++++++++---------------********')
	prinfo( 'pt1.x= %s' % pt1.x )
	assert pt1.x == TEST[itest].x
	prinfo('-----------2')
	assert TEST[itest] == pt1
	assert pt1 == TEST[itest]
	assert pt1.whatami == TEST[itest].whatami
	assert pt1.w() == TEST[itest].w()
	assert isinstance(pt1, proxy_object)
	assert pt1.__class__.__name__ == TEST[itest].__class__.__name__
	re.close()
	

def test_minimalclass():
	prinfo( '%TEST_MINIMALCLASS +++++++++++++++++++++++++++' )
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	for (i, t) in enumerate(TEST):
		if isinstance(t, test0):
			pt1 = re.test(i)
			assert isinstance(pt1, proxy_object)
			prinfo( 'names: %s vs. %s' % (pt1.__class__.__name__, t.__class__.__name__))
			assert pt1.__class__.__name__ == t.__class__.__name__
		if isinstance(t, test0classic):
			pt1 = re.test(i)
			assert pt1.__dict__ == t.__dict__
			assert pt1.__class__.__name__ == t.__class__.__name__
	re.close()
	

def test_EQ():
	prinfo( '%TEST_EQ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	for (i, t) in enumerate(TEST):
		prinfo( 'TEST EQ %d' % i )
		if isinstance(t, test0):
			break
		tmp = re.test(i)
		assert tmp == t
		prinfo('Passed test %d' % i)
	re.close()

def test_sys():
	prinfo( '%TEST_SYS QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	tmp = re.import_mod('sys')
	assert isinstance(sys.path, types.ListType)
	assert len(tmp.path) > 0
	assert len(sys.path) > 0
	ltp = len(tmp.path)
	tmp.path.append('.')
	tmp.path.insert(0, '.')
	assert len(tmp.path) == ltp+2
	assert tmp.path[0] == tmp.path[-1]
	assert 'sys' in tmp.modules
	# assert 'sys' in sys.modules
	# assert 'threading' in tmp.modules
	# assert 'threading' in sys.modules
	print tmp
	print 'R:', tmp.argv, sys.argv
	assert tmp.argv[-1].split('/')[-1] == 'g_proxy.py', 'tmp.argv= %s' % str(tmp.argv)
	assert tmp.argv != sys.argv
	re.close()

def test_builtins():
	prinfo( '%TEST_BUILTINS QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	tmp = re.import_mod('__builtin__')
	print tmp, tmp.__name__
	q1 = getattr(tmp, 'abs')
	q = tmp.abs
	assert q is q1
	print q
	assert q(3) == 3
	assert q(-3) == 3
	re.close()


def test_exit():
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	raise SystemExit()
	re.close()
	

def test_globals():
	prinfo('%TEST_GLOBALS*******************************')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	tmp = re.globals()
	tmp['x'] = 3
	assert tmp['x'] == 3
	foo = test0()
	tmp['x'] = foo
	prinfo( 'Type(foo)= %s; type(tmp[x])=%s' % (str(type(foo)), str(type(tmp['x']))))
	# assert type(foo) == type(tmp['x'])
	re.close()


def test_file():
	prinfo('%TEST_FILE $$$$$$$$$$$$$$$$$$')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	tmp = re.import_mod('__builtin__')
	# print 'tmp=', tmp
	# print 'tmp.__class__=', tmp.__class__
	# print 'tmp.__class__.__dict__=', tmp.__class__.__dict__
	# print 'tcdk=', tmp.__class__.__dict__.keys()
	# print 'dir(tmp)=', dir(tmp)
	rfd = tmp.open('/dev/null', 'r')
	assert rfd.readline() == ''
	opn = tmp.open
	rfd = opn('/dev/null', 'r')
	assert rfd.readline() == ''
	wfd = opn('/tmp/fooproxytest', 'w')
	wfd.write('xyzzy\n')
	wfd.close()
	rfd = opn('/tmp/fooproxytest', 'r')
	assert rfd.readline() == 'xyzzy\n'
	re.close()


def test_numpy():
	prinfo('%TEST_numpy !+!+!+!+!+!+!+!+!+!+!+!+!+!+!+!+!+!+!')
	import numpy
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	q = numpy.array((6,7,8))
	tmp = re.import_mod('numpy')
	print tmp.sum(q)
	print tmp.array((1,2,3))[1]
	re.close()

def test_exception():
	prinfo('%TEST_EXCEPTION !!!!!!!!!!!!!!!!!!!')
	re = remote_exec(sys.executable, ['python', '-m', 'g_proxy'] )
	tmp = re.import_mod('sys')
	try:
		sys.foobar
	except AttributeError, x:
		prinfo('OK: x=%s' % str(x))
	else:
		raise AssertionError, 'Wrong exception!'
	del tmp
	prinfo('-o-o-o-o-o-o-o-o-o')
	rmath = re.import_mod('math')
	try:
		rmath.sqrt(-1)
	except ValueError, x:
		assert 'domain' in str(x)
	else:
		raise AssertionError, 'Bad Exception!'
	re.close()
	prinfo('-c-c-c-c-c-c-c-c-c')


def server(name):
	sys.stdout.flush()
	sys.stderr.flush()

	tmp = sys.stdout
	if DEBUG:
		# sys.stdout = sys.stderr
		sys.stdout = open('foo.out', 'w')
		sys.stderr = open('foo.err', 'w')
		# sys.stderr = io_labeler('stderr')
	else:
		sys.stdout = io_grabber(STDOUT)
		# sys.stderr = open('foo.err', 'w')
		sys.stderr = io_grabber(STDERR)
	assert sys.stdout is not tmp
	c = Connection(sys.stdout, sys.stdin, stdout=None, stderr=None)
	if isinstance(sys.stdout, io_grabber):
		sys.stdout.connect(c)
	if isinstance(sys.stderr, io_grabber):
		sys.stderr.connect(c)

	prinfo('Connection started [main thread]')
	c.serve()
	prinfo('Connection served [main thread]')
	sys.stdout.close()


if __name__ == '__main__':
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-test':
			_logfd = open('g_proxy.client', 'w')
			# test_numpy()
			# sys.exit(0)
			# test_exception()
			test_minimal()
			test_minimalclass()
			sys.setcheckinterval(1)
			test_simpleclass()
			sys.setcheckinterval(3)
			test_simpleclass()
			sys.setcheckinterval(9)
			test_simpleclass()
			sys.setcheckinterval(27)
			test_simpleclass()
			sys.setcheckinterval(81)
			test_simpleclass()
			sys.setcheckinterval(300)
			test_simpleclass()
			sys.setcheckinterval(1000)
			test_simpleclass()
			test_EQ()
			test_builtins()
			test_sys()
			# test_exit()
			test_globals()
			test_file()
			test_exception()
			sys.exit(0)
		else:
			print 'Unrecognized flag: %s' % arg
			sys.exit(1)
	if arglist:
		name = arglist[0]
		_logfd = open('g_proxy.client', 'w')
	else:
		name = 'server'
		_logfd = open('g_proxy.server', 'w')
	server(name)
else:
	_logfd = open('g_proxy.client', 'w')










speechresearch/oxigen/lib/test/c-m2-f1_3.utype


signal c-m2-f1_3
type 0
comment created using xlabel Tue Oct 21 10:40:43 2003
comment created using xlabel Tue Oct 21 10:37:34 2003
font -misc-*-bold-*-*-*-15-*-*-*-*-*-*-*
separator ;
nfields 1
#
    1.067046   -1 
    1.170917   -1 
    1.605290   -1 
    2.152977   -1 i
    2.889522   -1 
    3.418323   -1 
    3.899911   -1 
    3.956568   -1 
    4.324840   -1 
    4.730884   -1 
    5.089714   -1 
    7.261577   -1 
    7.743164   -1 
    8.130322   -1 
    9.754488   -1 
   10.254961   -1 
   10.623233   -1 
   11.539193   -1 
   11.973566   -1 
   12.549582   -1 
   13.399441   -1 
   13.984900   -1 
   14.372058   -1 
   15.070831   -1 
   16.052891   -1 
   16.373941   -1 
   18.404161   -1 s
   19.546750   -1 s
   19.886694   -1 
   20.018894   -1 
   20.169980   -1 
   21.444769   -1 s
   23.550523   -1 s
   24.683669   -1 
   25.306899   -1 
   26.600574   -1 
   27.554305   -1 
   33.852699   -1 
   35.684619   -1 s
   36.232306   -1 
   36.628897   -1 
   37.338974   -1 
   37.877219   -1 
   38.179391   -1 
   39.690252   -1 w
   39.790252   -1 UNMATCHED
   40.266268   -1 
   40.615654   -1 
   41.068913   -1 
   42.107630   -1 i
   42.361875   -1 
   42.909562   -1 
   43.192849   -1 
   43.617779   -1 
   45.459141   -1 
   46.157914   -1 
   46.960559   -1 
   47.413817   -1 
   48.490306   -1 
   48.962450   -1 










speechresearch/oxigen/lib/test/c-m2-f1_3.syn


signal c-m2-f1_3
type 0
comment created using xlabel Thu Oct 30 16:32:11 2003
comment created using xlabel Tue Oct 21 10:37:34 2003
font -misc-*-bold-*-*-*-15-*-*-*-*-*-*-*
separator ;
nfields 1
#
    1.067046   -1 
    1.170917   -1 [1
    1.605290   -1 frag]2
    2.152977   -1 inv
    2.889522   -1 
    3.418323   -1 frag]1[2
    3.899911   -1 yn]2
    3.956568   -1 [1
    4.324840   -1 dm
    4.730884   -1 
    5.089714   -1 dm
    7.261577   -1 pp
    7.743164   -1 
    8.130322   -1 dm]1
    9.754488   -1 [2
   10.254961   -1 dm
   10.623233   -1 
   11.539193   -1 np
   11.973566   -1 
   12.549582   -1 np
   12.77       -1 [1
   12.88       -1 frag
   13.399441   -1 np
   13.77       -1 frag]1
   13.984900   -1 np
   14.372058   -1 np
   15.070831   -1 np
   16.052891   -1 np]2[1
   16.373941   -1 dm
   18.404161   -1 dec
   19.546750   -1 dec
   19.886694   -1 
   20.018894   -1 dm
   20.169980   -1 imp?
   21.444769   -1 dec
   23.550523   -1 dec
   24.683669   -1 dm
   25.306899   -1 dm
   26.600574   -1 frag
   27.554305   -1 
   33.852699   -1 imp
   35.684619   -1 dec]1
   36.232306   -1 [2
   36.628897   -1 dm
   37.338974   -1 frag
   37.877219   -1 
   38.179391   -1 dm
   39.690252   -1 whp]2
   40.266268   -1 [1
   40.615654   -1 dm
   41.068913   -1 frag]1[2
   42.107630   -1 inv]2
   42.361875   -1 [1
   42.909562   -1 yn]1
   43.192849   -1 [2
   43.617779   -1 dm
   45.459141   -1 imp]2
   46.157914   -1 [1
   46.960559   -1 np
   47.413817   -1 dm
   48.490306   -1 
   48.962450   -1 dm










speechresearch/oxigen/lib/read_words.py


from gmisclib import xwaves_lab
from gmisclib import xwaves_errs


def _get_stars(dlist):
	"""Select out stars from a set of labels."""
	return [ x for x in dlist if x[1].startswith('*') ]



def empty_to_star(d):
	o = d[:]
	for (i, (t, lab)) in enumerate(d):
		assert isinstance(t, float)
		if lab == '':
			o[i] = (t, '*')
	return o


def add_backup_word_beginnings(wds, other):
	"""Pass through wds, but if there are beginnings marked
	in other (i.e. asterisks) that are not present in wds,
	add those extra beginning marks in.
	"""
	o = wds[:]
	for (t, label) in other:
		assert isinstance(t, float)
		if label.startswith('*'):
			o.append( (t, '*OTHER') )
	o.sort()
	oo = []
	for (i, (t, label)) in enumerate(o):
		assert isinstance(t, float)
		if label == '*OTHER' and i>0 and o[i-1][1].startswith('*'):
			pass
		elif label == '*OTHER' and i+1<len(o) and o[i+1][1].startswith('*'):
			pass
		elif label == '*OTHER':
			oo.append( (t, '*') )
		else:
			oo.append( (t, label) )
	return oo


def read_with_beginnings(nm, loose, suffix='wds'):
	try:
		bgph, bgpd = xwaves_lab.read('%s.bgp' % nm, loose)
	except xwaves_errs.NoSuchFileError:
		if loose:
			bgpd = []
		else:
			raise
	# print 'OPENING %s.%s' % (nm, suffix)
	markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose)
	markd = empty_to_star(markd)
	return add_backup_word_beginnings(markd, _get_stars(bgpd))

read_words_with_beginnings = read_with_beginnings










speechresearch/oxigen/lib/oxigen_exceptions.py




class NotEnoughData(RuntimeError):
	def __init__(self, x=''):
		RuntimeError.__init__(self, x)


class UnNormalizable(RuntimeError):
	def __init__(self, x=''):
		RuntimeError.__init__(self, x)










speechresearch/oxigen/lib/voicing_marks.py


#!/usr/bin/env python

"""This program takes an ESPS label file containing marks
(and a data file of f0 vs. time),
and returns a two-column ASCII file of f0 and voicing.

The labels are described in README.tex, under '*.weirdf0'.

You can merge region end and start marks like this: '][=123'.

This script ignores voicing information in the f0_file from the pitch
tracker, except to check your marks for consistency and sanity.
You need to mark all voiced regions by hand.
"""

import xwaves_lab
import xwaves_errs
import Num
import die
import gpkavg
import math

LOWF0 = 30	# The lowest plausible F0 that people produce
HIGHF0 = 2400	# The highest plausible F0 that people produce

class VoicingFileError(xwaves_errs.BadFileFormatError):
	def __init__(self, x):
		xwaves_errs.BadFileFormatError.__init__(self, x)

class BadF0(ValueError):
	def __init__(self, x):
		ValueError.__init__(self, x)

class SillyCorrection(ValueError):
	def __init__(self, x):
		ValueError.__init__(self, x)

class NothingToCorrect(ValueError):
	def __init__(self, x):
		ValueError.__init__(self, x)

def _check_set(valid, between_vec, of0, target):
	if target<LOWF0 or target>HIGHF0:
		raise SillyCorrection, "Silly target: %g" % target
	CLIP = 0.1
	NICETOL = 0.10
	nice = [0.3333, 0.5, 0.6667, 1.0, 1.5, 2.0, 3.0]
	assert valid.shape == of0.shape
	assert between_vec.shape == valid.shape
	ivb = Num.nonzero(valid * between_vec)
	if len(ivb) == 0:
		return (0, None)
	raw, sd = gpkavg.avg(Num.take(of0, ivb), None, CLIP)
	for ni in nice:
		if abs(1 - (ni*raw/target)) < NICETOL:
			die.info('_do_set: correcting by a factor of %g r=%g t=%g'
					% (ni, raw, target))
			return (0, ni)
	die.info('_do_set: no correction: marking %d invalid' % len(ivb))
	return (1, None)	# Should be marked as invalid.


def _log2(x):
	return math.log(x)/math.log(2.0)


def _act(time, (t0, t), flags, correction, irr, of0, valid,
				(adjustf0, conservative_v, f0_is)):
	between_vec = (time >= t0) * (time < t)
	between_idx = Num.nonzero( between_vec )
	if '*' in flags:
		if correction<0.2 or correction>5.0:
			raise SillyCorrection, 'Silly correction factor: %g at %.3f' % (correction, t0)
	invalidate = 0
	if '=' in flags:
		invalidate, correction = _check_set(valid, between_vec,
							of0, correction)

	if f0_is == 'pitch':
		if 'c' in flags:
			correction = 1.0
		elif 'u' in flags:
			if correction is None or correction <= 1.0:
				correction = 2.0
		elif 'd' in flags:
			if correction is None or correction >= 1.0:
				correction = 0.5
		else:
			invalidate = 1
	else:
		invalidate = not correction

	if 's' in flags and not conservative_v:
		invalidate = 1

	if 'i' in flags:
		Num.put(irr, between_idx, 1.0)

	if correction is not None and adjustf0 and abs(correction-1.0)>0.001:
		Num.put(of0, between_idx,
			Num.take(of0, between_idx)*correction)

	if invalidate:	# Mark the range of time as having invalid f0
		Num.put(valid, between_idx, 0)




def f0correct(markfile, time, f0, voicing=None, required=0, loose=0, adjustf0=1, conservative_v=1, f0_is='pitch'):
	assert time.shape == f0.shape
	die.note('file', markfile)
	of0 = Num.array(f0, Num.Float)
	if voicing is not None:
		assert  voicing.shape == time.shape
		valid = (voicing > 0.5)*(f0 > LOWF0)
	else:
		valid = f0 > LOWF0
	nv0 = Num.sum(valid)
	irr = Num.zeros(f0.shape, Num.Float)

	assert of0.shape == valid.shape

	try:
		voicinghdr, voicingdata = xwaves_lab.read(markfile)
	except xwaves_errs.NoSuchFileError:
		if required:
			raise
		else:
			return (of0, valid, irr)

	die.info('Correcting f0, using %s' % markfile)
	state = 'out'
	flags = []
	correction = None
	t0 = None
	for (t, lab) in voicingdata:
		recognized = False
		if state == 'in' and lab.startswith(']'):
			_act(time, (t0, t), flags, correction, irr, of0, valid,
				(adjustf0, conservative_v, f0_is))
			recognized = True
			state = 'out'
			flags = []
			correction = None
			lab = lab[1:]	# strip off beginning of '][' labels.

		if state == 'out' and lab.startswith('['):
			state = 'in'
			t0 = t
			i = 1
			while i < len(lab):
				if lab[i] in 'iscud':
					flags.append(lab[i])
				elif lab[i] in '=*':
					flags.append( lab[i] )
					correction = float(lab[i+1:])
					break
				else:
					raise VoicingFileError, 'Bad flag: %s in %s' % (lab[i], lab)
				i += 1
			state = 'in'
			recognized = True

		if state == 'out' and not recognized:
			raise VoicingFileError, 'Something other than a beginning mark in "out" state: %.3f' % t

		if state == 'in' and not recognized:
			raise VoicingFileError, 'Something other than an end mark in "in" state: %.3f' % t

	if state == 'in':
		raise VoicingFileError, "No terminating ']'"

	ival = Num.nonzero(valid)
	vf0 = Num.take(of0, ival)
	if Num.sometrue( (vf0<LOWF0) + (vf0>HIGHF0) ):
		raise BadF0, 'F0 is out of (%g, %g) range somewhere' % (LOWF0, HIGHF0)

	die.info('f0correct: number of valid points %d -> %d' % (nv0, Num.sum(valid)))
	return (of0, valid, irr)













speechresearch/oxigen/lib/find_peaks_mono.py




import gpkavg
import Num
import math

class peakregion:
	def __init__(self, x0, xf, n):
		self.x0 = x0
		self.xf = xf
		self.n = n

	def __cmp__(self, other):
		return cmp(self.length(), other.length())

	def length(self):
		return self.xf - self.x0

	def __str__(self):
		return "<rgn%f - %f; n=%d>" % (self.x0, self.xf, self.n)

class peak:
	def __init__(self, v, ctr, rgn):
		self.v = v
		self.ctr = ctr
		self.rgn = rgn

	def __str__(self):
		return "<pk@%d; %s %s>" % (self.ctr, str(self.rgn), str(self.v))

def findctr(data, x0, xf):
	dsl = data[int(round(x0)):int(round(xf))]
	imax = Num.argmax(dsl) 
	assert Num.alltrue(dsl[imax] >= dsl)
	# print 'findctr(%f,%f) -> %f' % (x0, xf, imax+x0)
	return imax + int(round(x0))


def getmono(data, c, below, above):
	assert below is None or below <= c
	assert above is None or above >= c
	if below is None:
		below = 0
	if above is None:
		above = data.shape[0]
	o = Num.zeros(data.shape, Num.Float)
	if c > max(below, 0):
		dm = gpkavg.monotonic(data[below:c+1], 1)
		o[below:c] = dm[:-1]
	else:
		dm = None

	# print 'c=', c, below, above
	if c+1 < min(above, data.shape[0]):
		dp = gpkavg.monotonic(data[c:above], -1)
		o[c+1:above] = dp[1:]
	else:
		dp = None

	o[c] = data[c]

	return o


def process(data, peakregions):
	"""Finds the peaks in the data."""
	peakregions = peakregions[:]
	peakregions.sort()	# Sort by length
	pks = []
	for p in peakregions:	# More specific ones go first.
		for i in range(p.n):
			c = p.x0 + (p.xf-p.x0)*(0.5+i)/p.n
			pks.append( peak(Num.zeros(data.shape, Num.Float), int(round(c)), p))

	data = Num.array(data, Num.Float)
	d0 = Num.array(data, Num.Float)
	e0 = Num.sum(Num.ravel(data)**2)
	eps = 1e-6*Num.sum(d0)/d0.shape[0]
	trial = 0
	while 1:
		npks = []
		for pk in pks:
			tmp = data + pk.v
			c = findctr(tmp, pk.rgn.x0, pk.rgn.xf)
			below = None
			above = None
			for op in pks:
				if op!=pk and op.ctr<c and below is None:
					below = op.ctr
				elif op!=pk and below is not None and op.ctr<c and op.ctr>below:
					below = op.ctr
				if op!=pk and op.ctr>c and above is None:
					above = op.ctr
				elif op!=pk and above is not None and op.ctr>c and op.ctr<above:
					above = op.ctr
			m = getmono(tmp, c, below, above)
			assert m[c] > 0
			m = Num.maximum(m, 0.0)
			for op in pks:
				if op != pk:
					m -= op.v * 0.1* Num.dot(op.v, m)/math.sqrt(Num.sum(op.v**2)*Num.sum(m**2)+eps**2)
			m = Num.maximum(m, 0.0)
			# m *= float(1+trial)/float(len(pks)+trial)
			data += pk.v - m
			npks.append( peak(m, c, pk.rgn) )
		pks = npks
		e1 = Num.sum(Num.ravel(data)**2)
		if e0-e1 < 0.001*(e0+e1)*trial:
			break
		trial += 1
	return (pks, data)



if __name__ == '__main__':
	pks, data = process(Num.array([0.0, 1.0, 2.0, 3.0, 1.0, 3.0, 2.0, 2.0, 3.0, 2.0, 1.0]),
				[ peakregion(0.0, 11.0, 2) ]
				)
	print data
	for pk in pks:
		print pk










speechresearch/oxigen/lib/oxi_entity.py


from __future__ import generators

import fiatio


class utterances:
	DB = 'DB.fiat'
	D = '.'

	def __init__(self, db=None):
		if db is None:
			db = '%s/%s' % (self.D, self.DB)
		self.header, self.db, self.comments = fiatio.read(open(db, "r"))

	def __iter__(self):
		for t in self.db:
			yield t



class SillyLabelSequence(RuntimeError):
	def __init__(self, x):
		RuntimeError.__init__(self, x)


class entity:
	def __init__(self, utt_info, t0=None, tf=None):
		self.t0 = t0
		self.tf = tf
		if t0 is not None and tf is not None:
			assert t0 <= tf, "Times out of order: %.3f %.3f" % (t0, tf)
		self._info = utt_info


	def info(self):
		d = self._info.copy()
		d['t0'] = self.t0
		d['tf'] = self.tf
		d['phid'] = '%s:%.3f' % (d['f'], 0.5*(self.t0+self.tf))
		return d



class entity_list:
	def __init__(self):
		self.contents = []


	def __iter__(self):
		for p in self.contents:
			yield p


	def __len__(self):
		return len(self.contents)


	def append(self, x):
		self.contents.append(x)

	def extend(self, x):
		self.contents.extend(x)










speechresearch/oxigen/lib/read_lexicon.py


import fiatio

class lex:
	def __init__(self, info):
		if info['Nsyllables'] != '?':
			self.nsyl = int(info['Nsyllables'])
		else:
			self.nsyl = None



def read(fn):
	hdr, data, comment = fiatio.read(open(fn, 'r'))
	lexicon = {}
	for d in data:
		lexicon[d['word']] = lex(d)
	return lexicon











speechresearch/oxigen/lib/ortho_fit.py


import ortho_poly
import Num
import die
import math
import gpk_lsq
from oxigen_exceptions import NotEnoughData

SING_VAL_RATIO_LIM = 1e-6


class BadDataSupport(RuntimeError):
	def __init__(self, s=""):
		RuntimeError.__init__(self, "Support for fit is poor: %s" % s)


class solution:
	def __init__(self, polys, coefs, err=None, rank=None, fit=None):
		self.p = polys
		self.c = coefs
		self.e = err
		self.rank = rank
		if fit is not None:
			self._fit = Num.array(fit)
		else:
			self._fit = None

	def __str__(self):
		return '<ortho_fit_solution %s %s>' % (
				getattr(self.p, 'name', '???'),
				['%g' % q for q in self.c]
				)

	__repr__ = __str__

	def fit(self):
		if self._fit is None:
			self._fit = self.p.expand(self.c)
		return self._fit


	def expand(self, time):
		sum = Num.zeros(time.shape, Num.Float)
		for i in range(len(self.c)):
			# print "OPPS=", op.P(i).shape, "SS=", soln.shape
			# print "I=", i, "op.P=", op.P(i), "SOLN=", soln[i]
			sum += self.p.P(i) * self.c[i]
		return sum


def perplexity(x):
	p = x / Num.sum(x)
	return math.exp(-Num.sum(p * Num.log(p)))





def poly(x=None, n=None, name='Chebyshev2'):
	return ortho_poly.F(name, x=x, n=n)


def ortho_fit_svd(x, y, wt, N, svr_lim=None, svrls=None, name='Chebyshev2'):
	"""This uses a SVD fit to handle ill-constrained fits."""
	assert N >= 0
	assert N < 100
	EPS = 1e-8
	die.note('y.shape', y.shape)
	die.note('len(y)', len(y))
	die.note('N', N)
	assert Num.alltrue(Num.absolute(x)<=1+EPS), "Time must be normalized into [-1,1]"
	# die.note('x', x)
	# die.note('y', y)
	if len(y) < N:
		raise NotEnoughData, "y"
	op = ortho_poly.F(name, x=x)
	wwt = op.wt() * wt
	rwwt = Num.sqrt(wwt)
	if N == 0:
		return ( solution(op, Num.zeros((0,), Num.Float)),
				Num.sum(wwt), None
			)

	assert len(wwt.shape) == 1
	yw = y * rwwt
	assert len(yw.shape)==1
	die.note('yw.shape', yw.shape)
	die.note('len(yw)', len(yw))
	# print "CSC=", yw
	if Num.sum( wwt > 1e-10 ) <= N:
		raise NotEnoughData, "wt"
	basisvec = []
	for i in range(N):
		# sys.stderr.writelines('v')
		basisvec.append( op.P(i) * rwwt )
	basisw = Num.transpose(basisvec)
	assert len(basisw.shape) == 2
	# print "b.shape=", b.shape, "y.shape=", y.shape
	# print "bc=", bc
	# print "yw=", yw
	if svrls is None:
		# If you are fitting a linear equation with support at
		# (0,0)*N, (1,0)*N, (1,1), (i.e. there are N point to
		# determine the first coefficient, and only one point that
		# determines the second coefficient, then the singular values
		# are sqrt(N) and 1, so the limit to the ratio of singular
		# values is set to be a little smaller than that. 
		svrls = 0.5/math.sqrt(len(y))
		# So, if the rank is limited because if this, the equations
		# must be both somewhat singular and poorly supported.
	# print 'yw=', yw
	# print 'basisw=', basisw
	raise Exception, "Next line is obsolete!"
	soln, fitw, rank, q = gpk_lsq.linear_least_squares(basisw, yw, svrls)
	# Gotta be careful here: fitw is the fit to the data multiplied
	# by the weight.  It is *not* the fit to the input data.

	assert len(soln) == N
	# print 'soln=', soln
	# print 'rank=', rank
	# print 'q=', q
	# print 'svrls=', svrls
	try:
		svr = min(q) / max(q)
	except ZeroDivisionError:
		die.warn('Largest singular value is apparently zero!')
		raise

	if svr_lim is None:
		svr_lim = SING_VAL_RATIO_LIM
	if svr < svr_lim:
		# print 'q=', q
		# print 'wt=', wt
		# print 'wwt=', wwt
		# print 'basisw=', basisw
		raise BadDataSupport, 'Ortho_fit is nearly degenerate (svr=%g::%g)' % (svr, svr_lim)

	assert len(soln) == N
	swt = Num.sum(wwt)
	soln = solution(op, soln, err=Num.sum((fitw-yw)**2)/swt, rank=rank)
	return (soln, swt, svr)


ortho_fit = ortho_fit_svd


def ortho_fit_reg(x, y, wt, N, regstr, regtgt,
			rscale=None, name='Chebyshev2'):
	"""This uses linear regularization to handle ill-constrained fits."""
	assert N >= 0
	assert N < 100
	EPS = 1e-8
	die.note('y.shape', y.shape)
	die.note('len(y)', len(y))
	die.note('N', N)
	assert Num.alltrue(Num.absolute(x)<=1+EPS), "Time must be normalized into [-1,1]"
	# die.note('x', x)
	# die.note('y', y)
	if len(y) < N:
		raise NotEnoughData, "y"
	op = ortho_poly.F(name, x=x)
	wwt = op.wt() * wt
	rwwt = Num.sqrt(wwt)
	if N == 0:
		raise Exception, "something wrong here -- inconsistent return values"
		return ( solution(op, Num.zeros((0,), Num.Float)),
				Num.sum(wwt), None
			)

	assert len(wwt.shape) == 1
	yw = y * rwwt
	assert len(yw.shape)==1
	die.note('yw.shape', yw.shape)
	die.note('len(yw)', len(yw))
	# print "CSC=", yw
	if Num.sum( wwt > 1e-10 ) <= N:
		raise NotEnoughData, "wt"
	basisvec = []
	for i in range(N):
		# sys.stderr.writelines('v')
		basisvec.append( op.P(i) * rwwt )
	basisw = Num.transpose(basisvec)
	assert len(basisw.shape) == 2
	# print "b.shape=", b.shape, "y.shape=", y.shape
	# print "bc=", bc
	# print "yw=", yw
	# print 'basisw=', basisw
	rlss = gpk_lsq.reg_linear_least_squares(basisw, yw, regstr,
						regtgt, rscale=rscale)
	# Gotta be careful here: this is the fit to the data multiplied
	# by the weight.  It is *not* the fit to the input data.

	assert len(rlss.x()) == N
	swt = Num.sum(wwt)
	rank = rlss.eff_rank()
	soln = solution(op, rlss.x(), err=Num.sum((rlss.fit()-yw)**2)/swt, rank=rank)
	# raise Exception, "something wrong here -- inconsistent return values"
	return (soln, swt)



def ortho_err_rms(soln, x, data, wt):
	wwt = soln.p.wt() * wt
	r = data - soln.expand(x)
	return Num.sum(wwt * r**2)/Num.sum(wwt)


def ortho_err_abs(soln, x, data, wt):
	wwt = soln.p.wt() * wt
	r = data - soln.expand(x)
	return Num.sum(wwt*Num.absolute(r))/Num.sum(wwt)







def eff_perplexity(wt, correlation_length, threshold = 0.2, name='Chebyshev2'):
	assert len(wt.shape) == 1
	n = wt.shape[0]
	assert wt.shape == (n,)
	op = ortho_poly.F(name, n)
	x = []
	sqwt = Num.sqrt(wt * op.wt())
	# print 'EP:', sqwt
	for i in range(n-1):
		x.append( op.P(i) * sqwt )
	x = Num.array(x, Num.Float)
	xx = Num.matrixmultiply(x, Num.transpose(x))
	assert xx.shape == (n-1,n-1), "xx.shape=%s, n=%d" % (str(xx.shape), n)
	ev = Num.LA.Heigenvalues(xx)
	# print 'Eff_perp ev:', ev
	mxev = ev[Num.argmax(ev)]
	# print 'Eff_perp mxev:', mxev, correlation_length, threshold**2 * mxev, Num.sum(ev > threshold**2 * mxev)
	return Num.sum(ev > threshold**2 * mxev) / math.hypot(correlation_length, 1.0)



def test_r():
	import RandomArray
	N = 2
	M = 10
	wt1 = RandomArray.exponential(1.0, (M,))
	wt = Num.concatenate((wt1, wt1[::-1]))
	# wt = Num.ones((2*M,), Num.Float)*2
	y1 = RandomArray.exponential(1.0, (M,))
	y = Num.concatenate((y1, y1[::-1]))
	ya = Num.sum(y*wt)/Num.sum(wt)
	y /= ya
	# Y is constructed to have a mean of 1 and a slope of zero.
	x = (Num.arrayrange(2*M)-M+0.5)/float(2*M)
	soln, swt, svr = ortho_fit(x, y, wt, N, svr_lim=None, svrls=None, name='Legendre')
	assert svr>0.5 and svr<=1.0
	assert abs(swt - 2*M) < 5*math.sqrt(2*M)
	assert abs(soln.c[0]-1) < 1e-6
	assert abs(soln.c[1]) < 1e-6


def test_expand():
	import RandomArray
	N = 5
	M = 60
	x = (Num.arrayrange(2*M)-M+0.5)/float(2*M)
	op = ortho_poly.Legendre(x=x)
	y = op.P(0) + op.P(1) - op.P(2) - op.P(3)
	wt = RandomArray.exponential(1.0, (2*M,))
	soln, swt, svr = ortho_fit(x, y, wt, N, svr_lim=None, svrls=None, name='Legendre')
	assert Num.alltrue( Num.absolute(soln.c - [1, 1, -1, -1, 0]) < 1e-6)
	assert svr > 0.5 and svr<=1.0
	assert abs(swt - Num.sum(wt)) < 1e-6
	fitdiff = soln.fit() - y
	assert Num.sum(fitdiff**2) < 0.001
	diff = soln.expand(x) - y
	assert Num.sum(diff**2) < 0.001


if __name__ == '__main__':
	test_r()
	test_expand()










speechresearch/oxigen/lib/over_phrases.py


#!/usr/bin/env python

from __future__ import generators

import xwaves_lab
import die

import oxi_entity
import read_words
import types
import os.path


def _pcleanup(marklist):
	EPS = 0.001
	WINDOW = 0.020
	for i in range(len(marklist)):
		t, lab = marklist[i]
		assert type(lab) == type('')
		if lab == '%':
			j = i-1
			while j>=0 and marklist[j][0]>t-WINDOW:
				if marklist[j][1].startswith('*'):
					tc = 0.5*(marklist[j][0] + t)
					marklist[j] = (tc-EPS, '%')
					marklist[i] = (tc+EPS, '*')
				j -= 1
	print '#marklist:', marklist
	if len(marklist)>0 and not marklist[0][1].startswith('*'):
		assert marklist[0][0] > 0.0, 'First tag at negative time.'
		marklist.insert(0, (0.0, '*'))
	while len(marklist)>0 and marklist[-1][1] != '%':
		marklist.pop(-1)





class phrase(oxi_entity.entity):
	def __init__(self, utt_info, t0=None, tf=None, contents=[]):
		oxi_entity.entity.__init__(self, utt_info, t0, tf)
		self.contents = contents

	def str_contents(self):
		return ','.join( [ '%s@%.3f' % (t[1], t[0]) for t in self.contents ] )

	def info(self):
		d = oxi_entity.entity.info(self)
		d['accents'] = self.str_contents()
		return d



class word(oxi_entity.entity):
	def __init__(self, utt_info, t0=None, tf=None, word=None):
		oxi_entity.entity.__init__(self, utt_info, t0, tf)
		self.word = word

	def info(self):
		d = oxi_entity.entity.info(self)
		d['word'] = self.word
		return d



class iphrases(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, loose=0, loose2=0, root=None,
			Valid=None, use_bgp=1):
		"""Constructs an iphrase object which has self.phrases
		(a list of the intonational phrases in the file),
		and self.nm (the base name of the data file).
		Self.phrases is a list of phrase objects, each of which
		marks an intonational phrase, and each phrase contains
		the accents marked in the data file."""

		oxi_entity.entity_list.__init__(self)

		if use_bgp and not Valid.bgp(uttrec):
			raise Valid.InvalidUtterance, 'bgp'
		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		if root is None:
			nm = os.path.join(uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join(root, uttrec['d'], uttrec['f'])

		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose)
		markd = read_words.empty_to_star(markd)
		if use_bgp:
			bgph, bgpd = xwaves_lab.read('%s.bgp' % nm, loose)
			d = bgpd + markd
			d.sort()
		else:
			d = markd
		_pcleanup(d)
		state = 'out'
		t0 = None
		contents = None
		for (t, lab) in d:
			die.note('t', t)
			die.note('label', lab)
			die.note('state', state)
			die.note('t0', t0)
			die.note('contents', contents)
			if state in ['out', 'punt'] and lab.startswith('*'):
				state = 'in'
				t0 = t
				contents = []
			elif state == 'in' and lab=='%':
				state = 'out'
				tf = t
				self.append( phrase(uttrec, t0, tf, contents) )
			elif state == 'in' and lab.startswith('*') and len(contents)==0:
				t0 = t
			elif state == 'out' and lab in ['%', '#']:
				pass
			elif state in ['in', 'punt'] and lab == '#':
				state = 'punt'
			elif state == 'punt' and lab=='%':
				state = 'out'
				tf = None
			elif state == 'out':
				die.warn("Unrecognized tag in 'out' state.")
				if not loose2:
					raise oxi_entity.SillyLabelSequence, 'Label %s out of a phrase at %s:%.3f' % (lab, nm, t)
			elif state == 'punt':
				state = 'in'
				t0 = t
				contents = []
			else:
				contents.append( (t-t0, lab) )
		if state == 'in':
			if not loose2:
				raise oxi_entity.SillyLabelSequence, 'File is missing a "%%" at end'
			else:
				die.warn('File does not end at the end of a phrase.')






class words(oxi_entity.entity_list):
	TOOLONG = 2.0	# No normal word is more than this long.
	def __init__(self, uttrec, loose=0, root=None, Valid=None):
		"""Constructs a words object which has
		(a list of the words in the file),
		and self.nm (the base name of the data file).
		Self.words is a list of word objects, each of which
		marks the boundaries of a word.
		"""
		if not Valid.bgp(uttrec):
			raise Valid.InvalidUtterance, 'bgp'
		if not Valid.wds(uttrec):
			raise Valid.InvalidUtterance, 'wds'

		oxi_entity.entity_list.__init__(self)

		if root is None:
			nm = os.path.join(uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join(root, uttrec['d'], uttrec['f'])

		state = 'out'
		t0 = None
		contents = None
		for (t, lab) in read_words.read_words_with_beginnings(nm, loose):
			die.note('t', t)
			die.note('label', lab)
			die.note('state', state)
			die.note('t0', t0)
			die.note('contents', contents)
			assert type(t) == types.FloatType
			if state == 'out' or lab.startswith('*'):
				state = 'in'
				t0 = t
			elif lab.startswith('%'):
				state = 'out'
				t0 = None
			elif state == 'in':
				assert t0 is not None
				if t<t0+self.TOOLONG:
					self.append( word(uttrec, t0, t, lab) )
				else:
					die.warn('Too long word: %.3fs long.' % (t-t0))
				t0 = t
			else:
				raise RuntimeError, "Can't happen."










speechresearch/oxigen/lib/fill_f0_prep.py


import Numeric

MINF0 = 30.0

def f0_wt(x, name):
	f0 = x.column('F0')
	v = x.column('prob_voice')
	wt = (f0>MINF0)*(v>0.5)
	wtc = wt * Numeric.convolve(wt, [0.2, 0.2, 0.2, 0.2, 0.2], 1)**3
	return (f0, wtc)











speechresearch/oxigen/lib/find_utterance_edges.py


#!/usr/bin/env python


import Numeric as Num
import random
import math

import gpkimgclass

import sys
import os
sys.path.append(os.environ['OXIVOICE'])
import power

EXTRASMOOTH = 0.040
W = 3
DEF_THRESH = 0.07
DEF_PADDING = 0.050
HARD_THRESHOLD = 0
MINW = 0.050	# THE SHORTEST POSSIBLE UTTERANCE, DEFAULT.
MAXSPIKE = 0.015	# The longest possible non-speech spike

def eval_err(above_thresh, istart, iend, been_there):
	"""This compares the observed above_thresh to a model
	which is one between istart and iend, and zero outside.
	That corresponds to a single region of voicing.
	"""
	if( (istart, iend) in been_there):
		return been_there[(istart,iend)]

	if istart >= iend or istart<0 or iend>above_thresh.shape[0]:
		rv = 100000
	else:
		early = Num.sum(above_thresh[:istart])
		late = Num.sum(above_thresh[iend:])
		mid = Num.sum((1-above_thresh)[istart:iend])
		rv = early + mid + late
	been_there[ (istart, iend) ] = rv
	return rv


def find_best_fit(above_thresh, iminw):
	"""This finds the ends of the single best-fit region
	of speech.   The model assumes speech in the middle,
	and silence outside.
	"""
	been_there = {}		# This is a cache for the results of eval_err.
	ipass = 0
	n = above_thresh.shape[0]
	istart = n/3
	iend = n - n/3
	e = eval_err(above_thresh, istart, iend, been_there)
	endgame = 0
	passes = 0
	while e>0 and (endgame<4*W*W or passes<n):
		passes += 1
		if endgame < W*W  or passes<n:
			if iend > iminw:
				tmp1 = random.randrange(0, iend-iminw)
				et = eval_err(above_thresh, tmp1, iend, been_there)
				if et == e:
					istart = tmp1
				elif et < e:
					e = et
					istart = tmp1
					endgame = 0
			if istart+iminw < n:
				tmp2 = random.randrange(istart+iminw, n)
				et = eval_err(above_thresh, istart, tmp2, been_there)
				if et == e:
					iend = tmp2
				elif et < e:
					e = et
					iend = tmp2
					endgame = 0

		tmp1 = random.randrange(istart-W, istart+W+1)
		tmp2 = random.randrange(iend-W, iend+W+1)
		if tmp2 - tmp1 >= iminw:
			et = eval_err(above_thresh, tmp1, tmp2, been_there)
			if et == e:
				istart = tmp1
				iend = tmp2
			elif et < e:
				endgame += 1
				e = et
				istart = tmp1
				iend = tmp2
			else:
				endgame += 1
	return (istart, iend)


if HARD_THRESHOLD:
	def find_trim_times_rms(x, colname, padding, threshold, minw=MINW):
		xx = power.smooth(x.column(colname), x.dt(), x.dt(), EXTRASMOOTH)
	
		xpeak = xx[Num.argmax(xx)]
		xcut = threshold * xpeak
		iminw = int(round(minw/x.dt()))
	
		istart, iend = find_best_fit( Num.greater(xx, xcutL), iminw )
		return (max(x.time(istart)-padding, x.start()),
			min(x.time(iend)+padding, x.end()))
else:
	def find_trim_times_rms(x, colname, padding, threshold, minw=MINW):
		xx = power.smooth(x.column(colname), x.dt(), x.dt(), EXTRASMOOTH)
	
		xpeak = xx[Num.argmax(xx)]
		xexp = math.log(0.5)/math.log(threshold)
		iminw = int(round(minw/x.dt()))
	
		istart, iend = find_best_fit( (xx/xpeak)**xexp, iminw )
		return (max(x.time(istart)-padding, x.start()),
			min(x.time(iend)+padding, x.end()))



def find_ref_ampl_guts(x, istart, iend, ispike):
	rms = x[istart:iend]
	return Num.sort(rms)[iend - istart - ispike]


def find_ref_ampl(x, colname, tstart, tend):
	istart = int(round(x.t_index(tstart)))
	iend = int(round(x.t_index(tend)))
	rms = x.column(colname)[istart:iend]
	maxspike = int(round(MAXSPIKE/x.dt()))
	return Num.sort(rms)[iend - istart - maxspike]


def find_trim_times(fbase, padding=DEF_PADDING, threshold=DEF_THRESH, suffix='rms.dat', minw=MINW):
	x = gpkimgclass.read('%s.%s' % (fbase, suffix))
	tstart, tend =  find_trim_times_rms(x, 'rms', padding, threshold, minw=minw)
	ref_ampl = find_ref_ampl(x, 'rms', tstart, tend)
	return (tstart, tend, ref_ampl)










speechresearch/oxigen/lib/oxigen_signals.py


import gpkimgclass
import tsops
import Num as N
import weighted_percentile
import die

# import sys
# sys.path.append('/home/gpk/oxi/lib')
import voicing_marks
from oxigen_exceptions import NotEnoughData
from gpkimgclass import CannotReadDataFile, NoSuchColumn

SILENCE_FRAC = 0.05
WT_EXP = 1.0

def max0(d):
	return N.maximum(0, d)


def SetWtExp(x):
	print "SETTING WT_EXP to", x
	global WT_EXP
	WT_EXP = x

# This sets the scale for ignoring single wild points.
FJUMP = 10.0 # Hz

def compute_wt1(pv, f, delta):
	assert pv.shape[0] == f.shape[0]
	wt1 = N.ones((pv.shape[0],), N.Float)
	deltaffac = delta**2/((f[1:]-f[:-1])**2 * pv[1:] * pv[:-1] + delta**2)
	N.multiply(wt1[:-1], deltaffac, wt1[:-1])
	N.multiply(wt1[1:], deltaffac, wt1[1:])
	deltavfac = 1/((pv[1:]-pv[:-1])**2 + 1.0)
	N.multiply(wt1[:-1], deltavfac, wt1[:-1])
	N.multiply(wt1[1:], deltavfac, wt1[1:])
	return wt1


def read_f0_correct(fbase, adjustf0=1, conservative_v=1, f0_is='pitch'):
	d = gpkimgclass.read('%s.f0.dat' % fbase)
	# print "DTYPES1=", d.types
	assert d.column('prob_voice').shape == (d.n[2],)
	wt1 = compute_wt1(d.column('prob_voice'), d.column('F0'), FJUMP)
	assert wt1.shape == (d.n[2],)
	f0, valid, irr = voicing_marks.f0correct(
				'%s.weirdf0' % fbase,
				d.time(),
				d.column('F0'),
				d.column('prob_voice'),
				required=0,
				conservative_v = conservative_v,
				f0_is = f0_is,
				adjustf0=adjustf0
				)
	o = gpkimgclass.gpk_img(d.hdr,
			N.transpose([f0, valid, irr, wt1])
			)
	o.register('F0', 0)
	o.register('valid', 1)
	o.register('irr', 2)
	o.register('wt1', 3)
	return o


def read_f0_weight(fbase, adjustf0=1,
			conservative_v=1, f0_is='pitch',
			silence_frac=None):
	d = read_f0_correct(fbase, adjustf0, conservative_v, f0_is)
	wt = d.column('valid') * d.column('wt1') / (1 + d.column('irr'))
	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), d.time(), 0.0)
	irr = tsops.apply(max0, gpkimgclass.read('%s.irr.dat' % fbase))
	ii = tsops.interp_fill(irr.select_cols(['aperiodicity']), d.time(), 0.0)
	lci = li * N.maximum(1-ii, 0.0)
	irr = None	# Just recycle memory.
	l = None

	# print "swt1", N.sum(wt > 0.00001)
	# print 'tsoifs', tsops.interp_fill(lc, d.time(), 0.0).shape
	# print "slci", N.sum(lci > 0.00001)
	# print 'lc time range', lc.start(), lc.end(), 'd range', d.start(), d.end(), d.time()[0], d.time()[-1]
	assert lci.shape[1] == 1
	# print 'types=', type(wt), type(lci)
	N.multiply(wt, lci[:,0], wt)
	d.d[:,d.types['wt1']] = wt**(2*WT_EXP)
	d.register('Weight', d.types['wt1'])
	# print "DTYPES=", d.types

	return d



def read_bvoicing_weight(fbase, conservative_v=1, silence_frac=None):
	d = read_f0_correct(fbase, 0, conservative_v, 'f0')
	d.register('bvoicing', d.types['valid'])
	d.d[:,d.types['wt1']] = N.ones((d.n[2],), N.Float)
	d.register('Weight', d.types['wt1'])
	return d




def read_loudness(fbase, silence_frac = None):
	"""This subtracts off an estimate for the background noise
	from the loudness measurements."""
	if silence_frac is None:
		silence_frac = SILENCE_FRAC
	assert silence_frac>=0.0 and silence_frac<1.0
	E = 1.0/3.0
	die.note('name', fbase)
	x = gpkimgclass.read('%s.loud.dat' % fbase)
	if silence_frac == 0:
		return x
	ld = x.column('loudness')
	if silence_frac >= 0.5:
		die.warn('read_loudness: percentile=%g > 0.5: t0=%g, tf=%g'
				% (silence_frac, x.start(), x.end()))
		raise NotEnoughData, 'file %s is too short' % fbase
	lpct = weighted_percentile.wp(ld, None, [ silence_frac ] )[0]
	ldc = ( N.maximum(0.0, ld**(1.0/E) - lpct**(1.0/E)) )**E
	x.d[:,x.types['loudness']] = ldc
	return x


def read_loudness_weight(fbase, silence_frac = None):
	d = read_loudness(fbase, silence_frac)
	assert d.n[1] == 1
	wt = N.ones((d.n[2],), N.Float)
	d.attach_col(wt, ttype='Weight')
	assert d.n[1] == 2
	return d


def read_ss_weight(fbase, silence_frac=None):
	d = read_f0_correct(fbase)

	s = gpkimgclass.read('%s.ss.dat' % fbase)
	ss = s.column('spectral_slope')

	vi = tsops.interp_fill(d.select_cols(['valid']), s.time(), 0.0)

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), s.time(), 0.0)

	lc = li * vi

	assert len(lc.shape)==2 and lc.shape[1] == 1
	# print 'types=', type(wt), type(lci)
	o = gpkimgclass.gpk_img(s.hdr, N.transpose([ss, lc[:,0]**(2*WT_EXP)]))
	o.register('spectral_slope', 0)
	o.register('Weight', 1)
	return o


def read_ssY_weight(fbase, silence_frac=None):
	"""Read spectral slope, but use a weight function that is not restricted
	to voiced regions.
	"""

	s = gpkimgclass.read('%s.ssl.dat' % fbase)
	ss = s.column('spectral_slope')

	l = read_loudness(fbase, silence_frac=silence_frac)
	lc = tsops.interp_fill(l.select_cols(['loudness']), s.time(), 0.0)

	assert len(lc.shape)==2 and lc.shape[1] == 1
	# print 'types=', type(wt), type(lci)
	o = gpkimgclass.gpk_img(s.hdr, N.transpose([ss, lc[:,0]**(2*WT_EXP)]))
	o.register('ssY', 0)
	o.register('Weight', 1)
	return o



def read_ssl_weight(fbase, silence_frac=None):
	d = read_f0_correct(fbase)

	s = gpkimgclass.read('%s.ssl.dat' % fbase)
	ss = s.column('spectral_slope')

	vi = tsops.interp_fill(d.select_cols(['valid']), s.time(), 0.0)

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), s.time(), 0.0)

	lc = li * vi

	assert len(lc.shape)==2 and lc.shape[1] == 1
	# print 'types=', type(wt), type(lci)
	o = gpkimgclass.gpk_img(s.hdr, N.transpose([ss, lc[:,0]**(2*WT_EXP)]))
	o.register('ssl', 0)
	o.register('Weight', 1)
	return o




def read_gpkv_weight(fbase, silence_frac=None):
	x = gpkimgclass.read('%s.gpkv.dat' % fbase)
	gpkv = N.maximum(x.column('voicing'), 0.0)

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), x.time(), 0.0)


	assert len(li.shape)==2 and li.shape[1] == 1
	o = gpkimgclass.gpk_img(x.hdr, N.transpose([gpkv, li[:,0]**(2*WT_EXP)]))
	o.register('voicing', 0)
	o.register('Weight', 1)
	return o


def read_peakiness_weight(fbase, silence_frac=None):
	x = gpkimgclass.read('%s.pkns.dat' % fbase)
	pkns = x.column('peakiness')

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), x.time(), 0.0)


	assert len(li.shape)==2 and li.shape[1] == 1
	o = gpkimgclass.gpk_img(x.hdr, N.transpose([pkns, li[:,0]**(2*WT_EXP)]))
	o.register('peakiness', 0)
	o.register('Weight', 1)
	return o



def read_irr_weight(fbase, silence_frac=None):
	x = gpkimgclass.read('%s.irr.dat' % fbase)
	irr = N.maximum(x.column('aperiodicity'), 0.0)

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), x.time(), 0.0)


	assert len(li.shape)==2 and li.shape[1] == 1
	o = gpkimgclass.gpk_img(x.hdr, N.transpose([irr, li[:,0]**(2*WT_EXP)]))
	o.register('irregularity', 0)
	o.register('Weight', 1)
	return o



def read_pdur_weight(fbase, silence_frac=None):
	x = gpkimgclass.read('%s.pdur.dat' % fbase)
	pdur = x.column('pseudoduration')

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), x.time(), 0.0)


	assert len(li.shape)==2 and li.shape[1] == 1
	o = gpkimgclass.gpk_img(x.hdr, N.transpose([pdur, li[:,0]**(2*WT_EXP)]))
	o.register('pdur', 0)
	o.register('Weight', 1)
	return o


def read_lpdur_weight(fbase, silence_frac=None):
	x = gpkimgclass.read('%s.pdur.dat' % fbase)
	lpdur = N.log(x.column('pseudoduration'))

	l = read_loudness(fbase, silence_frac=silence_frac)
	li = tsops.interp_fill(l.select_cols(['loudness']), x.time(), 0.0)


	assert len(li.shape)==2 and li.shape[1] == 1
	o = gpkimgclass.gpk_img(x.hdr, N.transpose([lpdur, li[:,0]**(2*WT_EXP)]))
	o.register('lpdur', 0)
	o.register('Weight', 1)
	return o



def read_rms_weight(fbase, silence_frac = None):
	"""This subtracts off an estimate for the background noise
	from the RMS measurements."""
	if silence_frac is None:
		silence_frac = SILENCE_FRAC
	assert silence_frac>=0.0 and silence_frac<1.0
	E = 1.0/2.0
	die.note('name', fbase)
	x = gpkimgclass.read('%s.rms.dat' % fbase)
	ld = x.column('rms')
	if silence_frac > 0.0:
		lpct = weighted_percentile.wp(ld, None, [ silence_frac ] )[0]
		ldc = ( N.maximum(0.0, ld**(1.0/E) - lpct**(1.0/E)) )**E
	else:
		ldc = ld

	o = gpkimgclass.gpk_img(x.hdr, N.transpose([ldc, N.ones(ldc.shape, N.Float)]))
	o.register('rms', 0)
	o.register('Weight', 1)
	return o


def read_pkpk_weight(fbase, silence_frac = None):
	"""This subtracts off an estimate for the background noise
	from the RMS measurements."""
	if silence_frac is None:
		silence_frac = SILENCE_FRAC
	assert silence_frac>=0.0 and silence_frac<1.0
	E = 1.0/4.0
	die.note('name', fbase)
	x = gpkimgclass.read('%s.pkpk.dat' % fbase)
	ld = x.column('pkpk')
	if silence_frac > 0.0:
		lpct = weighted_percentile.wp(ld, None, [ silence_frac ] )[0]
		ldc = ( N.maximum(0.0, ld**(1.0/E) - lpct**(1.0/E)) )**E
	else:
		ldc = ld

	o = gpkimgclass.gpk_img(x.hdr, N.transpose([ldc, N.ones(ldc.shape, N.Float)]))
	o.register('pkpk', 0)
	o.register('Weight', 1)
	return o











speechresearch/oxigen/lib/find_peaks_G.py




import gpkavg
import Num
import math

class peakregion:
	def __init__(self, x0, xf, n):
		self.x0 = x0
		self.xf = xf
		self.n = n

	def __cmp__(self, other):
		return cmp(self.length(), other.length())

	def length(self):
		return self.xf - self.x0

	def __str__(self):
		return "<rgn%f - %f; n=%d>" % (self.x0, self.xf, self.n)

class peak:
	def __init__(self, v, ctr, rgn):
		self.v = v
		self.ctr = ctr
		self.rgn = rgn

	def __str__(self):
		return "<pk@%d; %s %s>" % (self.ctr, str(self.rgn), str(self.v))

def findctr(data, x0, xf):
	dsl = data[int(round(x0)):int(round(xf))]
	imax = Num.argmax(dsl) 
	assert Num.alltrue(dsl[imax] >= dsl)
	# print 'findctr(%f,%f) -> %f' % (x0, xf, imax+x0)
	return imax + int(round(x0))


def getmono(data, c, below, above):
	assert below is None or below <= c
	assert above is None or above >= c
	if below is None:
		below = 0
	if above is None:
		above = data.shape[0]
	o = Num.zeros(data.shape, Num.Float)
	if c > max(below, 0):
		dm = gpkavg.monotonic(data[below:c+1], 1)
		o[below:c] = dm[:-1]
	else:
		dm = None

	# print 'c=', c, below, above
	if c+1 < min(above, data.shape[0]):
		dp = gpkavg.monotonic(data[c:above], -1)
		o[c+1:above] = dp[1:]
	else:
		dp = None

	o[c] = data[c]

	return o


def process(data, peakregions):
	"""Finds the peaks in the data."""
	peakregions = peakregions[:]
	peakregions.sort()	# Sort by length
	pks = []
	for p in peakregions:	# More specific ones go first.
		for i in range(p.n):
			c = p.x0 + (p.xf-p.x0)*(0.5+i)/p.n
			pks.append( peak(Num.zeros(data.shape, Num.Float), int(round(c)), p))

	data = Num.array(data, Num.Float)
	d0 = Num.array(data, Num.Float)
	e0 = Num.sum(Num.ravel(data)**2)
	eps = 1e-6*Num.sum(d0)/d0.shape[0]
	trial = 0
	while 1:
		npks = []
		for pk in pks:
			tmp = data + pk.v
			c = findctr(tmp, pk.rgn.x0, pk.rgn.xf)
			m, npk = getGauss(tmp, c, pk.rgn)
			data += pk.v - m
			npks.append( npk )
		pks = npks
		e1 = Num.sum(Num.ravel(data)**2)
		if e0-e1 < 0.001*(e0+e1)*trial:
			break
		trial += 1
	return (pks, data)



if __name__ == '__main__':
	pks, data = process(Num.array([0.0, 1.0, 2.0, 3.0, 1.0, 3.0, 2.0, 2.0, 3.0, 2.0, 1.0]),
				[ peakregion(0.0, 11.0, 2) ]
				)
	print data
	for pk in pks:
		print pk










speechresearch/oxigen/lib/fft_norm.py


import Num
import gpkimgclass
import gpkavg
from oxigen_exceptions import NotEnoughData, UnNormalizable
import die
import oxigen_signals
import math
import os.path

ADJUSTF0 = 1
SLOPE_DT = 0.5


def set_silence_frac(f):
	"""Call before read_X_weight()."""
	oxigen_signals.SILENCE_FRAC = f


def datacol_base(dcol):
	return dcol.split(':')[0]

def datacol_flags(dcol):
	a = dcol.split(':')
	if len(a) < 2:
		return []
	return a[1].split(',')


NORMTYPE = {'F0': '/-',
		'ssl': '-', 'lpdur': '-',
		'pkpk': '^2/', 'rms': '^2/', 'loudness': '^2/',
		'pdur': '/', 'irregularity': '/',
		'bvoicing': '',
		'voicing': '-', 'spectral_slope': '-',
		'peakiness': '-'
		}


def per_phrase_weight(ws, dflags):
	for x in dflags:
		if x.startswith('twt'):
			TWTF = float(x[3:])/ws.shape[0]
			print 'TWTF=', TWTF
			assert len(ws.shape) == 1
			assert ws.shape[0] > 10
			ws = ws * (1.0+TWTF*Num.arrayrange(ws.shape[0]))
			break
	return ws


def per_phrase_norm(ds, ws, datacol):
	CLIP = 0.05

	dflags = datacol_flags(datacol)
	ws = per_phrase_weight(ws, dflags)
	if not 'ppn' in dflags:
		return (ds, ws)

	datacol = datacol_base(datacol)

	if NORMTYPE[datacol] == '/-':
		try:
			dsa, dss = gpkavg.avg(ds, ws, CLIP)
			# We assume it's already been normalized
			# over the entire corpus, so 1 has been
			# subtracted.
			dsa += 1
		except ValueError, x:
			if 'Nonpositive weight sum' in str(x):
				raise NotEnoughData, x
		print 'NORMALIZING %s by %g' % (datacol, dsa)
		if dsa <= 0.0:
			raise UnNormalizable, "Normalizing %s; dsa=%g" % (datacol, dsa)
		ds = ds / dsa
			# We assume it's already been normalized
			# over the entire corpus, so 1 has been
			# subtracted; we don't need to do it again.

	elif NORMTYPE[datacol] == '-':
		try:
			dsa, dss = gpkavg.avg(ds, ws, CLIP)
		except ValueError, x:
			if 'Nonpositive weight sum' in str(x):
				raise NotEnoughData, x
		print 'NORMALIZING %s by %g' % (datacol, dsa)
		ds = ds - dsa

	elif NORMTYPE[datacol] == '^2/':
		try:
			dsa, dss = gpkavg.avg(ds**2, ws, CLIP)
		except ValueError, x:
			if 'Nonpositive weight sum' in str(x):
				raise NotEnoughData, x
		print 'NORMALIZING %s by %g' % (datacol, dsa)
		if dsa <= 0.0:
			raise UnNormalizable, "Normalizing %s; dsa=%g" % (datacol, math.sqrt(dsa))
		ds = ds / math.sqrt(dsa)

	elif NORMTYPE[datacol] == '/':
		try:
			dsa, dss = gpkavg.avg(ds, ws, CLIP)
		except ValueError, x:
			if 'Nonpositive weight sum' in str(x):
				raise NotEnoughData, x
		print 'NORMALIZING %s by %g' % (datacol, dsa)
		if dsa <= 0.0:
			raise UnNormalizable, "Normalizing %s; dsa=%g" % (datacol, dsa)
		ds = ds / dsa
	elif NORMTYPE[datacol] == '':
		pass
	else:
		die.die('Unrecognized normtype: %s from %s' % NORMTYPE[datacol], datacol)

	return (ds, per_phrase_weight(ws, dflags))



def pun_norm(ds, ws, dflags, dt):
	"""This supplies an estimate of a normalization function
	for the data.   It assumes you're listening to a loop,
	and that the normalization function is a weighted average
	of your recent history.     Specifically, the weight
	is ws (the intrinsic weight of each datum) times
	exp(-time_delay/tau).
	"""

	assert ds.shape == ws.shape
	n = ds.shape[0]
	assert(ws.shape == (n,))

	Ww = None
	for fl in dflags:
		if fl.startswith('pun'):
			Ww = float(fl[3:])
			assert Ww > 0.0
	if Ww is None:
		# Take this exit if there is no "pun" flag.
		return (None, None)

	# This is what you'd get for a circular overlap
	# of an exponential function (neglecting a constant factor).
	tw = Num.exp(-(n-Num.arrayrange(n))*(dt/Ww))

	ftw = Num.FFT.real_fft(tw)
	w_convolved = Num.FFT.inverse_real_fft(Num.FFT.real_fft(ws)*ftw).real
	assert Num.alltrue(Num.greater(w_convolved, 0.0))
	wdconvolved = Num.FFT.inverse_real_fft(Num.FFT.real_fft(ws*ds)*ftw).real
	assert w_convolved.shape == ws.shape
	d_o = wdconvolved/w_convolved
	wbar = Num.sum(wd_convolved)/Num.sum(w_convolved)
	return (d_o, w_convolved/wbar)



def per_utterance_norm(d, datacol, prefix=None):
	"""Normalizes the data on a per-utterance basis.
	The details of the normalization are derived
	from flags in the datacol name."""

	if prefix is None:
		prefix = "norm_"
	dflags = datacol_flags(datacol)
	datacol = datacol_base(datacol)
	ds = d.column('%s%s' % (prefix, datacol))
	ws = d.column('Weight')
	ws = ws/Num.sum(ws)
	dsa, wsa = pun_norm(ds, ws, dflags, d.dt())
	if dsa is None:
		return d

	if NORMTYPE[datacol] == '/-':
		# We assume it's already been normalized
		# over the entire corpus, so 1 has been
		# subtracted.
		dsa += 1
		if not Num.alltrue(dsa > 0.0):
			raise UnNormalizable, "Normalizing %s" % datacol
		nds = ds / dsa
			# We assume it's already been normalized
			# over the entire corpus, so 1 has been
			# subtracted; we don't need to do it again.

	elif NORMTYPE[datacol] == '-':
		nds = ds - dsa

	elif NORMTYPE[datacol] == '^2/':
		if not Num.alltrue(dsa > 0.0):
			raise UnNormalizable, "Normalizing %s" % datacol
		nds = ds / dsa

	elif NORMTYPE[datacol] == '/':
		if not Num.alltrue(dsa > 0.0):
			raise UnNormalizable, "Normalizing %s" % datacol
		nds = ds / dsa
	elif NORMTYPE[datacol] == '':
		pass
	else:
		die.die('Unrecognized normtype: %s from %s' % NORMTYPE[datacol], datacol)
	EPS = 1e-10
	nws = ws * wsa / (ws + wsa + EPS)
	wbar = Num.sum(nws)/wsx.shape[0]
	nws /= wbar
	d.attach_col(nws, 'Weight')
	d.attach_col(nds, '%s%s' % (prefix, datacol))
	return d


def get_normalization(group, datacol, Valid):
	norminfo = []
	for info in group:
		if not Valid.data(info):
			continue
		if int(info['nspeakers']) > 1:
			# It's hard to normalize a dialog.  You'd have
			# to split it up, and normalize all the pieces.
			# Instead, we depend on every dialog speaker
			# having also done a solo performance, and
			# just use the solos in normalization.
			# This has the added benefit of making it easier
			# to compare solo and duet performances.
			continue

		try:
			norminfo.append( get_norm_f1(os.path.join(info['d'], info['f']), datacol) )
		except gpkimgclass.CannotReadDataFile, x:
			die.warn('Cannot Read Data file: %s' % x)
			continue
		except gpkimgclass.NoSuchColumn, x:
			die.warn('No such column: %s' % str(x))
			continue
		except NotEnoughData, x:
			die.warn('Not Enough Data: %s' % x)
			continue
		except:
			die.catch('get_normalization: unknown exception')
			raise
	if len(norminfo) == 0:
		raise NotEnoughData, 'When about to combine normalizations'
	return combine_normalizations(norminfo)



def get_norm_f1(fn, datacol):
	CLIP = {'F0': 0.10, 'spectral_slope': 0.10,
		'ssl': 0.20, 'ssY': 0.20,
		'voicing': 0.10, 'irregularity': 0.35,
		'rms': 0.10, 'pkpk':0.10, 'loudness':0.10,
		'pdur':0.10, 'lpdur':0.10,
		'bvoicing':0.10,
		'peakiness': 0.20
		}

	datacol = datacol_base(datacol)
	d = read_X_weight(fn, datacol)
	wt = d.column('Weight')

	if NORMTYPE[datacol] == '^2/':
		ctr, sigma = gpkavg.avg(d.column(datacol)**2, wt, CLIP[datacol])
		ctr = math.sqrt(ctr)
		sigma = 0.5*sigma/ctr
	else:
		ctr, sigma = gpkavg.avg(d.column(datacol), wt, CLIP[datacol])

	print 'File:', fn, 'ctr=', ctr, 'sigma=', sigma
	return ( Num.array([ctr, sigma]), 1.0 )




def read_X_weight(fn, datacol):
	datacol = datacol_base(datacol)
	if datacol == 'F0':
		d = oxigen_signals.read_f0_weight(fn, adjustf0=ADJUSTF0,
							conservative_v=0)
	elif datacol == 'bvoicing':
		d = oxigen_signals.read_bvoicing_weight(fn, conservative_v=0)
	elif datacol == 'voicing':
		d = oxigen_signals.read_gpkv_weight(fn)
	elif datacol == 'irregularity':
		d = oxigen_signals.read_irr_weight(fn)
	elif datacol == 'spectral_slope':
		d = oxigen_signals.read_ss_weight(fn)
	elif datacol == 'ssY':
		d = oxigen_signals.read_ssY_weight(fn)
	elif datacol == 'ssl':
		d = oxigen_signals.read_ssl_weight(fn)
	elif datacol == 'peakiness':
		d = oxigen_signals.read_peakiness_weight(fn)
	elif datacol == 'pdur':
		d = oxigen_signals.read_pdur_weight(fn)
	elif datacol == 'lpdur':
		d = oxigen_signals.read_lpdur_weight(fn)
	elif datacol == 'rms':
		d = oxigen_signals.read_rms_weight(fn)
	elif datacol == 'pkpk':
		d = oxigen_signals.read_pkpk_weight(fn)
	elif datacol == 'loudness':
		d = oxigen_signals.read_loudness_weight(fn)
	else:
		die.die('Bad datacol= %s' % datacol)

	assert d.n[1] >= 2 and d.n[1]<10
	return d


def normalize(d, norm, datacol, prepend=None):
	assert d.n[1] >= 1 and d.n[1]<10
	if prepend is None:
		prepend = "norm_"

	if NORMTYPE[datacol] == '/-':
		nf = norm[0]
		d.d[:,d.types[datacol]] = d.column(datacol) / nf - 1
	elif NORMTYPE[datacol] == '':
		pass	# No normalization
	elif NORMTYPE[datacol] == '-':
		nf = norm[0]
		d.d[:,d.types[datacol]] = d.column(datacol) - nf
	elif NORMTYPE[datacol] == '/' or NORMTYPE[datacol] == '^2/':
		nf = norm[0]
		d.d[:,d.types[datacol]] = d.column(datacol) / nf
	else:
		die.die('Bad NORMTYPE=%s datacol= %s' % (NORMTYPE[datacol], datacol))

	if prepend is not None and prepend != '':
		d.register('%s%s' % (prepend, datacol), d.types[datacol])

	assert d.n[1] >= 1 and d.n[1]<10
	return d


def antinormalize(d, norm, datacol, prefix=None):
	assert d.n[1] >= 1 and d.n[1]<10

	if prefix is None:
		prefix = "norm_"
	pdc = "%s%s" % (prefix, datacol)

	if NORMTYPE[datacol] == '/-':
		d.d[:,d.types[pdc]] = (d.column(pdc)+1) * norm[0]
	elif NORMTYPE[datacol] == '':
		pass	# No normalization
	elif NORMTYPE[datacol] == '-':
		d.d[:,d.types[pdc]] = d.column(pdc) + norm[0]
	elif NORMTYPE[datacol] == '/' or NORMTYPE[datacol] == '^2/':
		d.d[:,d.types[pdc]] = d.column(pdc) * norm[0]
	else:
		die.die('Bad NORMTYPE=%s datacol= %s' % (NORMTYPE[datacol], datacol))

	if prefix is not None and prefix != '':
		d.register(datacol, d.types[pdc])
		
	assert d.n[1] >= 1 and d.n[1]<10
	d.add_history( 'fft_norm.antinormalize %s' % str(norm) )
	return d


def read_X_weight_norm1(fn, norm, datacol, root=None, prepend=None):
	assert norm is not None
	if root is not None:
		fn = os.path.join(root, fn)
	datacol = datacol_base(datacol)

	d = read_X_weight(fn, datacol)
	return normalize(d, norm, datacol, prepend=prepend)


def combine_normalizations(normlist):
	CLIP = 0.25
	vv = []
	ww = []
	for (v, wt) in normlist:
		vv.append(v)
		ww.append(wt)
	vv = Num.array(vv)
	assert vv.shape[0] == len(ww)
	o = Num.zeros((vv.shape[1],), Num.Float)
	for i in range(vv.shape[1]):
		o[i] = gpkavg.avg(Num.array(vv[:,i]), Num.array(ww), CLIP)[0]
	return o



TIME_PER_POLY = {
		'F0': 0.110,
		'loudness': 0.060,
		'spectral_slope': 0.090,
		'ssl': 0.090, 'ssY': 0.090,
		'voicing': 0.080, 'bvoicing': 0.090,
		'irregularity': 0.080,
		'rms': 0.060,
		'pkpk': 0.060,
		'pdur': 0.070,
		'lpdur': 0.070,
		'peakiness': 0.090
		}
	

def time_per_poly(datacol):
	return TIME_PER_POLY[datacol_base(datacol)]










speechresearch/oxigen/lib/over_accents.py


#!/usr/bin/env python

from __future__ import generators

import os.path
import over_phrases
import xwaves_lab
import xwaves_errs
import random
import die
import oxi_entity
import read_words


DT_LEFT = 0.100
DT_RBEFORE = 0.100
DT_RMIN = 0.200
PNP_W = 0.200
DEBUG = 0

import os
LEX = '%s/LEXICON.fiat' % os.environ['OXIDATA']

class accent(oxi_entity.entity):
	def __init__(self, utt_info, tstar, dt_left, dt_right, label):
		oxi_entity.entity.__init__(self, utt_info, tstar-dt_left, tstar+dt_right)
		self.label = label
		self.tc = tstar
		assert tstar>=self.t0 and tstar<=self.tf, "Sanity check"
		assert self.tf-self.t0 <= 5.0, "Sanity check: %s %s" % (str(self.tf), str(self.t0))

	def info(self):
		d = oxi_entity.entity.info(self)
		d['label'] = self.label
		d['tc'] = self.tc
		return d


class accent_MS(accent):
	__doc__ = """This handles the multi-speaker case where
		an accent has a speaker and a sex, even though
		the dialog has sex.1 sex.2 speaker.1 and speaker.2.
		"""
	def __init__(self, utt_info, tstar, dt_left, dt_right, label, owner):
		accent.__init__(self, utt_info, tstar,
				dt_left, dt_right,
				label)
		self.owner = owner
		info = accent.info(self)
		if int(info['nspeakers']) > 1:
			self.sex = None
			for i in range(int(info['nspeakers'])):
				if info['speaker.%d' % (i+1)] == owner:
					self.sex = info['sex.%d' % (i+1)]
			if self.sex is None:
				raise RuntimeError, "Can't find sex for %s" % owner
		else:
			self.sex = info['sex']


	def info(self):
		d = accent.info(self)
		d['speaker']  = self.owner
		d['sex'] = self.sex
		return d


class accents(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, ignore = [],
			trash=['#'], root=None, Valid=None):
		"""Constructs an accents object which has self.accents
		(a list of the accents in the file),
		and self.nm (the base name of the data file).
		Valid is a pointer to a module or object that decides
		whether a given data file is relevant to the analysis.
		"""

		oxi_entity.entity_list.__init__(self)
		self.info = uttrec

		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'] )
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'] )

		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose=0)
		markd = read_words.empty_to_star(markd)
		for i in range(len(markd)-1):
			t, lab = markd[i]
			tnext, labnext = markd[i+1]
			if not lab in ignore or labnext in trash or lab in trash:
				dtr = min(DT_RMIN, tnext-t-DT_RBEFORE)
				self.append( accent(uttrec, tstar=t,
								dt_left=DT_LEFT,
								dt_right=dtr,
								label=lab) )


def drop_trash(dl, droplist):
	o = []
	for (t, lab) in dl:
		if not lab in droplist:
			o.append( (t, lab) )
	return o


class PNP(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, ignore = [],
			trash=['#'], pnpw=PNP_W, rseed=None,
			root=None, Valid=None):
		"""Constructs an accents object which has self.accents
		(a list of the accents in the file),
		and self.info
		Non-prominent locations are chosen randomly between
		prominent locations.   Only prominence marks
		are expected in the incoming data.
		"""

		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		assert int(uttrec['nspeakers']) == 1
		oxi_entity.entity_list.__init__(self)
		self.info = uttrec
		rnd = random.Random(rseed)

		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'] )
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'] )

		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose=0)
		if len(markd) == 0:	# Empty prominence file
			die.warn("Prominence file exists, but is empty: %s.%s." % (nm, suffix))
			return
		markd = read_words.empty_to_star(markd)
		for i in range(len(markd)):
			t, lab = markd[i]
			if not lab in ignore and not lab in trash:
				self.append( accent(uttrec, tstar=t,
								dt_left=pnpw,
								dt_right=pnpw,
								label=lab) )
		for i in range(len(markd)-1):
			t, lab = markd[i]
			if lab in ignore or lab in trash:
				continue
			tnext, labnext = markd[i+1]
			# if labnext in ignore or labnext in trash:
			if labnext in trash:	# We will put a 'n' in between 'P' and '%'
				continue
			ts0 = t + pnpw/2.0
			ts1 = tnext - pnpw/2.0
			self.append( accent(uttrec, tstar=rnd.uniform(ts0, ts1),
								dt_left=pnpw,
								dt_right=pnpw,
								label='n') )
		self.contents.sort()



def find_labels_in(t0, tf, labellist):
	o = []
	for (t, label) in labellist:
		if t>=t0 and t<=tf:
			o.append( (t, label) )
	return o


def extract_marked_syllables(labellist):
	o = []
	for (t, label) in labellist:
		if label.startswith('P') or label.startswith('n'):
			o.append( (t, label) )
	return o


class PNP2(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, ignore = [], trash=['#'],
			pnpw=PNP_W, root=None, Valid=None):
		"""Constructs an accents object which has self.accents
		(a list of the accents in the file),
		and self.info
		"""
		import read_lexicon

		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		assert int(uttrec['nspeakers']) == 1, "Must have only one speaker: %s" % str(uttrec['nspeakers'])
		oxi_entity.entity_list.__init__(self)
		self.info = uttrec


		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'] )
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'] )

		die.note('name', nm)
		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose=0)
		if len(markd) == 0:	# Empty prominence file
			die.warn("Prominence file exists, but is empty: %s.%s." % (nm, suffix))
			return
		markd = read_words.empty_to_star(markd)
		lexicon = read_lexicon.read(LEX)
		debug = []
		for tmp in over_phrases.words(uttrec, Valid=Valid):
			if tmp.word in trash or tmp.word in ignore:
				die.info("Ignoring bad word: %s" % tmp.word)
				continue
			debug.append( (tmp.t0, '[%s' % tmp.word) )
			debug.append( (tmp.tf, '%s]' % tmp.word) )
			die.note('t0', tmp.t0)
			die.note('tf', tmp.tf)
			die.note('word', tmp.word)
			if not lexicon.has_key(tmp.word):
				die.warn('Word not in Lexicon: %s' % tmp.word)
				continue
			nsyl = lexicon[tmp.word].nsyl
			marked = find_labels_in(tmp.t0, tmp.tf, extract_marked_syllables(markd))
			trouble = 0
			nprom = 0
			for (pt, pl) in marked:
				debug.append( (pt, pl) )
				debug.append( (pt-pnpw, '<%s' % pl) )
				debug.append( (pt+pnpw, '%s>' % pl) )
				self.append( accent(uttrec, tstar=pt,
								dt_left = pnpw,
								dt_right = pnpw,
								label = pl)
						)
				nprom += 1

			die.note('nprominent', nprom)
			if trouble:
				die.warn('No nonprominent spots for word=%s: trouble=%d' % (tmp.word, trouble))
			elif nsyl is None:
				die.warn('No nonprominent spots for word=%s: nsyl=None' % tmp.word)
			else:
				tmplist = []
				for i in range(nsyl):
					# Make a temporary list of the default places
					# for syllable centers.
					t = ((i+0.5)/float(nsyl)) * (tmp.tf-tmp.t0) + tmp.t0
					tmplist.append( accent(uttrec, tstar=t,
									dt_left = pnpw,
									dt_right = pnpw,
									label = 'n')
								)
				for (pt, pl) in marked:
					# Throw out the ones that are the closest match
					# to prominence marks.
					die.note('pt, pl', (pt, pl))
					dist = 1e30
					closest = None
					for (i, a) in enumerate(tmplist):
						if abs(a.tc - pt) < dist:
							dist = abs(a.tc - pt)
							closest = i
							die.note('close_word_ctr', a.tc)
					if closest is not None:
						assert dist < 4.0, "Too far!! Dist=%.3f" % dist
						debug.append( (tmplist[closest].tc, 'XDELD') )
						del tmplist[closest]
				for acc in tmplist:
					debug.append( (acc.tc, acc.label) )
				self.extend( tmplist )
				die.info('Extending word %s with %d nonprominent' % (tmp.word, len(tmplist)))
		self.contents.sort()
		debug.sort()
		if DEBUG:
			xwaves_lab.write(open('/tmp/%s.art.lab' % uttrec['f'], 'w'), {}, debug)
		


class SYC(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, ignore = [], trash=['#'],
			pnpw=PNP_W, root=None, Valid=None):
		"""Constructs an accents object which has self.accents
		(a list of the accents in the file),
		and self.nm (the base name of the data file).
		"""

		assert pnpw < 10.0, "Sanity check: pnpw=%s" % str(pnpw)
		oxi_entity.entity_list.__init__(self)
		self.info = uttrec

		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'])

		die.note('name', nm)
		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose=0)
		if len(markd) == 0:	# Empty prominence file
			die.warn("Syllable file exists, but is empty: %s.%s." % (nm, suffix))
			return
		assert int(uttrec['nspeakers']) == 1
		markd = read_words.empty_to_star(markd)
		for (pt, pl) in markd:
			if pl in trash or pl in ignore:
				die.warn('Dropping syllable %s at %.3f' % (pl, pt))
			else:
				self.append( accent(uttrec, tstar=pt,
							dt_left = pnpw,
							dt_right = pnpw,
							label = pl)
						)
		self.contents.sort()


class SyllableDetect(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, ignore = [], trash=['#'],
			pnpw=PNP_W, root=None, Valid=None):
		"""Constructs an accents object which contrasts
		syllables with the spaces between syllables.
		This does not include the edges of an utterance,
		only edges between syllables within the utterance.
		"""

		assert pnpw < 10.0, "Sanity check: pnpw=%s" % str(pnpw)
		oxi_entity.entity_list.__init__(self)
		self.info = uttrec

		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'])

		die.note('name', nm)
		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose=0)
		if len(markd) == 0:	# Empty prominence file
			die.warn("Syllable file exists, but is empty: %s.%s." % (nm, suffix))
			return
		assert int(uttrec['nspeakers']) == 1
		markd = read_words.empty_to_star(markd)
		last = (None, None)
		for (pt, pl) in markd:
			if pl in trash or pl in ignore:
				die.warn('Dropping syllable %s at %.3f' % (pl, pt))
			else:
				self.append( accent(uttrec, tstar=pt,
							dt_left = pnpw,
							dt_right = pnpw,
							label = pl)
						)
				if last != (None,None):
					self.append( accent(uttrec, tstar=0.5*(pt+last[0]),
							dt_left = pnpw,
							dt_right = pnpw,
							label = 'Edge')
						)
					
		self.contents.sort()


class fakefr:
	def __init__(self, uttrec):
		self.speaker = uttrec['speaker']
	def region_floor_owner(self, t1, t2):
		return self.speaker


class Nuclear(oxi_entity.entity_list):
	def __init__(self, uttrec, suffix, speaker,
			ignore = [], trash=['#'],
			before=DT_LEFT, root=None, Valid=None):
		"""Constructs an accents object which has self.accents
		(a list of the accents in the file),
		and self.nm (the base name of the data file).
		This finds nuclear accents (the last accent before the
		final boundary tone) and defines a region that
		starts a little before the final accent and
		extends to the end of the intonational phrase.
		"""

		import oxi_jc

		oxi_entity.entity_list.__init__(self)
		self.info = uttrec

		if not Valid.generic(uttrec, suffix, 0):
			raise Valid.InvalidUtterance, suffix

		if int(uttrec['nspeakers']) > 1:
			try:
				fr = oxi_jc.floorregions_wd(uttrec, Valid, root=root)
			except Valid.InvalidUtterance:
				pass
			except xwaves_errs.NoSuchFileError:
				pass
			if fr is None:
				die.warn('No .wd[12] data: trying .syn')
				fr = oxi_jc.floorregions_syn(uttrec, Valid, root=root)
			die.info('Floorregions: %s' % str(fr))
		else:
			fr = fakefr(uttrec)
	
		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'])

		die.note('name', nm)
		markh, markd = xwaves_lab.read('%s.%s' % (nm, suffix), loose=0)
		if len(markd) == 0:	# Empty prominence file
			die.warn("Syllable file exists, but is empty: %s.%s." % (nm, suffix))
			return
		markd = read_words.empty_to_star(markd)
		lastt = None
		lastl = None
		for (pt, pl) in markd:
			if pl in trash or pl in ignore:
				die.warn('Dropping syllable %s at %.3f: trash/ignore' % (pl, pt))
			elif lastl in trash or lastl in ignore:
				die.warn('Dropping syllable %s at %.3f last trash/ignore' % (pl, pt))
			elif lastl is not None and lastl.endswith('%'):
				die.info('%s at %.3f: follows end mark--no accents in phrase, no pause before.' % (pl, pt))
				pass
			elif lastl is not None and (lastl.startswith('%') or lastl.startswith('*')):
				die.info('%s at %.3f: follows beginning mark--no accents in phrase.' % (pl, pt))
				pass
			elif pl.endswith('%') and lastt is not None:
				owner = fr.region_floor_owner(lastt-before, pt)
				die.info('Owner=%s, speaker=%s' % (str(owner), str(speaker)))
				if owner is not None and owner==speaker:
					self.append( accent_MS(uttrec, tstar=lastt,
							dt_left = before,
							dt_right = pt-lastt,
							label = '%s,%s' % (lastl,pl),
							owner=owner)
							)
					die.info('Acceptable Nuclear Accent: %s %s at %.3f %.3f' %
							(lastl, pl, lastt, pt))
				else:
					die.warn('No owner, wrong owner, or overlapping owners: %s %.3f %s %s' % ( pl, pt, str(owner), speaker))
			elif pl.endswith('%') and lastt is None:
				die.warn('%% with no last: %s at %.3f' % (pl, pt))
			else:
				die.info('Saw %s at %.3f' % (pl, pt))
			lastt = pt
			lastl = pl
		self.contents.sort()











speechresearch/oxigen/lib/oxi_jc.py


import re
import Numeric as Num
import os.path
import xwaves_lab
import die
import fiatio
import oxi_entity
import read_words
import math


class SpeakerNotFoundError(ValueError):
	def __init__(self, x):
		ValueError.__init__(self, x)


SILENCE = '*'
HUGE = 1e30

TEST = 0

_sfp = re.compile(r'((?:[][_][0-9])|(?:[^][_]*))')

# print _sfp.findall('test[1]2')
assert _sfp.findall('test[1]2')[:3] == ['test', '[1', ']2']
assert _sfp.findall('test]1[2again')[:4] == ['test', ']1', '[2', 'again']
assert _sfp.findall('test[1')[:2] == ['test', '[1']
assert _sfp.findall(']2')[:1] == [']2']


def syn_check(data):
	"""Do some checks on the label sequence."""
	o = []
	lastt = None
	lastlbl = None
	for (i, (t, lbl)) in enumerate(data):
		if lastt and abs(t-lastt) < 0.010 and lbl==lastlbl:
			die.warn('Duplicated line: %f %s: data line %d' % (t, lbl, i+1))
			continue
		elif lastt and abs(t-lastt) < 0.010:
			raise oxi_entity.SillyLabelSequence, \
				'Inconsistent duplicated line: %f %s vs. %s: data line %d' % (t, lbl, lastlbl, i+1)
		else:
			o.append( (t, lbl) )
			lastt = t
			lastlbl = lbl
	return o


def syn_pass1(data):
	"""Split up composite labels like 'foo]1[2bar' into their component parts."""
	o = []
	for (t, lbl) in data:
		if lbl == SILENCE:
			o.append( (t, SILENCE) )
		else:
			bits = _sfp.findall(lbl)
			o.extend( [ (t, x) for x in bits if x!='' ] )
	return o


def syn_pass2(data, nspkrs):
	"""Process _N labels into [N and ]N."""
	o = []
	start_of_entity = None
	tse = None
	for (t, lbl) in data:
		if lbl == SILENCE:
			start_of_entity = len(o)
			tse = t
			o.append( (t, lbl) )
		elif lbl.startswith('_'):
			s = int(lbl[1:])-1
			if s<0 or s>nspkrs:
				raise SillySpeakerNum, 'spkr=%d t=%.3f lab=%s' % (s+1, t, lbl)
			if start_of_entity is None:
				print 'SOEd', data
				print 'SOEo', o
			assert start_of_entity is not None
			o.insert(start_of_entity, (tse, '[%d' % (s+1)))
			o.append((t, ']%d' % (s+1)))
			start_of_entity = len(o)
			tse = t
		else:
			o.append( (t, lbl) )
	return o


print syn_pass2(syn_pass1([ (1.0, ''), (1.5, 'foo') ] ), 2)
assert syn_pass2(syn_pass1([ (1.0, '*'), (1.5, 'foo_1') ] ), 2
		) == [
			(1.0, '[1'), (1.0, '*'), (1.5, 'foo'), (1.5, ']1')
			]


class clause(oxi_entity.entity):
	def __init__(self, info, t0, tf, label, speakers, owner):
		oxi_entity.entity.__init__(self, info, t0, tf)
		self.label = label
		self.speakers = speakers
		self.owner = owner


	def exp_owner(self):
		if self.owner is None:
			return None
		return self.owner


	def str_label(self):
		if hasattr(self, 'utype'):
			if self.utype is None:
				utype = '?'
			else:
				utype = self.utype
			label = '%s(%s)' % (self.label, utype)
		else:
			label = self.label
		return label


	def str_speakers(self):
		x = ['%s:%g' % (k, v) for (k, v) in self.speakers.items() ]
		x.sort()
		return ','.join(x)


	def str_owner(self):
		if self.owner is None:
			owner = '?'
		else:
			owner = self.owner
		return owner


	def __str__(self):

		return '<clause: %.3f %s %s(%s) %.3f>' % (self.t0, self.str_label(),
						self.str_speakers(),
						self.str_owner(),
						self.tf)

	__repr__ = __str__


	def info(self):
		o = {'syntype': self.str_label(),
			'owner': self.str_owner(),
			'speakers': self.str_speakers(),
			'speaker': self.exp_owner()
			}

		# Deduce the sex from the owner, or if the owner is indeterminate,
		# and all speakers are the same sex...
		up_info = oxi_entity.entity.info(self)
		if int(up_info['nspeakers']) == 1:
			o['sex'] = up_info['sex']
		elif self.owner is not None:
			i = 0
			while 'speaker.%d'%i in up_info:
				if up_info['speaker.%d' % i] == self.owner:
					o['sex'] = up_info['sex.%d' % i]
				i += 1
			assert 'sex' in o, 'Owner: %s not found in meta-data for %s/%s' % (
						self.owner, up_data['d'], up_data['f']
						)

		else:
			fail = 0
			for i in range(2, int(up_info['nspeakers'])+1):
				if up_info['sex.%d' % i] != up_info['sex.1']:
					fail = 1
					break
			if not fail:
				o['sex'] = up_info['sex.1']
			else:
				o['sex'] = '?'
				die.warn("No known owner and cannot deduce sex: %s/%d: %s"
						% (up_info['d'], up_info['f'], up_info['phid']))

		if hasattr(self, 'utype'):
			o['utype'] = '%s:%s' % (self.label, self.utype)
		return o



def owner_from_floor(floor):
	nz = Num.greater(floor, 0.001)
	if Num.sum(nz) != 1:
		return None
	return Num.nonzero(nz)[0]


class OpenCloseProblem(oxi_entity.SillyLabelSequence):
	def __init__(self, s):
		oxi_entity.SillyLabelSequence.__init__(self, s)


class SillySpeakerNum(oxi_entity.SillyLabelSequence):
	def __init__(self, s):
		oxi_entity.SillyLabelSequence.__init__(self, s)

class NoFloorProblem(oxi_entity.SillyLabelSequence):
	def __init__(self, s):
		oxi_entity.SillyLabelSequence.__init__(self, s)


def syn_merge(synd, bgpd):
	DELTA = 0.08
	d = synd[:]
	for (t, lbl) in bgpd:
		if lbl.startswith('*'):
			d.append( (t, lbl) )
	d.sort()
	print 'SMs', synd
	print 'SMb', bgpd
	print 'SMd', d
	i = 0
	while i < len(d)-1:
		t, lab = d[i]
		if lab==SILENCE and d[i+1][1]==SILENCE and d[i+1][0]<t+DELTA:
			d[i] = ( 0.5*(t+d[i+1][0]), SILENCE )
			del d[i+1]
		else:
			i += 1
	return d
	



def who_has_floor_syn(uttrec, nspkrs, root, loose=0):
	"""Reads a *.syn file and produces a list,
	indicating who has the floor immediately after each mark
	in the .syn file.
	Each contains start and end times, and information on who spoke.
	"""

	# bgph, bgpd = xwaves_lab.read('%s/%s.bgp' % (root, os.path.join(uttrec['d'], uttrec['f'])))
	synh, synd = xwaves_lab.read('%s.syn'
					% os.path.join(root, uttrec['d'], uttrec['f']),
						loose=1000+loose)
	synd = read_words.empty_to_star(synd)
	# synd = syn_merge(synd, bgpd)
	# print 'synd=', synd
	synd = syn_check(synd)
	synd = syn_pass1(synd)
	synd = syn_pass2(synd, nspkrs)
	# print 'synd2=', synd
	floor = (nspkrs)*[0]
	sopen = (nspkrs)*[0]
	# First, find who has the floor at the beginning of the file.
	for (t, lab) in synd:
		if lab.startswith('['):
			s = int(lab[1:]) - 1
			if s<0 or s>=nspkrs:
				raise SillySpeakerNum, 'spkr=%d t=%.3f lab=%s' % (s+1, t, lab)
			sopen[s] = 1
		elif lab.startswith(']'):
			s = int(lab[1:]) - 1
			if s<0 or s>=nspkrs:
				raise SillySpeakerNum, 'spkr=%d t=%.3f lab=%s' % (s+1, t, lab)
			if sopen[s]:
				continue
			floor[s] = 1
			sopen[s] = 1
		if not 0 in sopen:
			break	# We've seen opens for all speakers.  Done.
	if not 1 in sopen:
		floor[0] = 1	# If no brackets, assume only one speaker.

	# print 'initial floor=', floor
	# Now, we iterate over the data to compute
	# who has the floor just after each label.
	o = []
	synde = [ (None, '', Num.array(floor)) ]
	for (t, lab) in synd:
		# print '# t,lab=', t, lab
		if lab.startswith('['):
			s = int(lab[1:]) - 1
			if floor[s] != 0:
				raise OpenCloseProblem, "Double Open: spkr=%d t=%.3f lab=%s" % (s+1, t, lab)
			floor[s] = 1
		elif lab.startswith(']'):
			s = int(lab[1:]) - 1
			if floor[s] != 1:
				raise OpenCloseProblem, "Double Close: spkr=%d t=%.3f lab=%s" % (s+1, t, lab)
			floor[s] = 0
		elif lab!=SILENCE and not 1 in floor:
			raise NoFloorProblem, "No one has the floor: t=%.3f lab=%s" % (t, lab)
		o.append( (t, lab, Num.array(floor)) )
	return o



def wd_merge(wd1, wd2):
	o = []
	for (t, lab) in wd1:
		o.append( (t, 0, lab) )
	for (t, lab) in wd2:
		o.append( (t, 1, lab) )
	o.sort()
	return o



def wd_check(wd):
	MAX = 2.5
	MIN = 0.03
	t0 = None
	for (t, lab) in wd:
		assert type(t)==type(1.0), "Bad type of t(%s)=%s" % (str(t), str(type(t)))
		if not lab.startswith('*'):
			if t0 is None:
				die.warn( 'No start to word: %g %s' % (t, lab))
			elif t-t0 > MAX or t-t0<MIN:
				raise oxi_entity.SillyLabelSequence, 'Absurd word length: %g %g %s' % (t0, t-t0, lab)
		t0 = t




def who_has_floor_wd(uttrec, nspkrs, root, loose=0):
	"""Reads *.wd[12] files and produces a tuple,
	indicating who has the floor at each moment.
	"""
	BORDER = 0.300
	DT = 0.010
	nm = os.path.join(root, uttrec['d'], uttrec['f'])
	die.note('nm', nm)
	assert nspkrs == 2
	wd1 = read_words.read_with_beginnings(nm, loose+1, suffix='wd1')
	wd_check(wd1)
	if wd1:
		wt0 = wd1[0][0]
		wtf = wd1[-1][0]
	wd2 = read_words.read_with_beginnings(nm, loose+1, suffix='wd2')
	wd_check(wd2)
	if wd2:
		if wd2[0][0] < wt0:
			wt0 = wd2[0][0]
		if wd2[-1][0] > wtf:
			wtf = wd2[-1][0]
	wt0 -= BORDER
	wtf += BORDER
	n = int(math.ceil((wtf-wt0)/DT))
	d = Num.zeros((nspkrs+1,n), Num.Int)
	for (s, wd) in enumerate([wd1, wd2]):
		lastt = wt0
		lastl = '*'
		for (t, lab) in wd:
			if lab == '#':
				li = int(math.floor((lastt-wt0)/DT))
				i = int(math.ceil((t-wt0)/DT))
				d[nspkrs, li:i] = 1
			elif not lab.startswith('*'):
				li = int(math.floor((lastt-wt0)/DT))
				i = int(math.ceil((t-wt0)/DT))
				d[s, li:i] = 1
			lastt = t
			lastl = lab
	# print 'D=', d
	return (wt0, DT, d)



def get_speaker_map(root, uttrec):
	if int(uttrec['nspeakers']) == 1:
		return [ uttrec['speaker'] ]

	assert int(uttrec['nspeakers']) == 2
	maph, mapd, mapc = fiatio.read(open('%s/speaker_table.fiat' % root, 'r'))
	o = None
	lt = None
	for t in mapd:
		s1l, s1s, s1n = uttrec['speaker.1'].split(':')
		s2l, s2s, s2n = uttrec['speaker.2'].split(':')
		if s1s == s2s:
			pair = '%s%d_%d' % (s1s, int(s1n), int(s2n))
		else:
			pair = '%s%d_%s%d' % (s1s, int(s1n), s2s, int(s2n))
		if(t['location'] == uttrec['location'] and t['pair'] == pair
				and t['task']==uttrec['task']):
			# if o is not None:
				# print 't', t
				# print 'uttrec', uttrec
				# print 'lt', lt
			assert o == None, "Ambiguous speaker mapping: %s %s" % (
					t['location'], t['pair'])
			o = [ t['speaker.1'], t['speaker.2'] ]
			lt = t
	if o is not None:
		return o
	raise SpeakerNotFoundError, str(uttrec)



def map_speakers(a, map):
	o = {}
	for (i, tmp) in enumerate(a):
		o[map[i]] = tmp
	return o


class floorregions(oxi_entity.entity_list):
	Nspkrs = 2
	DELTA = 0.1
	T0 = 0
	TF = 1
	OWNER = 2
	HUGE = 1e30

	def __init__(self, uttrec):
		oxi_entity.entity_list.__init__(self)
		if int(uttrec['nspeakers']) == 1:
			self.append( (-self.HUGE, self.HUGE, uttrec['speaker']) )
			return


	def region_index(self, t):
		"""Return an index that specifies a region
		covering time t, or None if none do.
		"""
		for (i, (t0, tf, owner)) in enumerate(self.contents):
			if t<=tf and t>=t0:
				return i
		return None


	def region_floor_owner(self, t0, tf):
		"""Does a single speaker own the floor for the entire region
		from t0 to tf?
		"""
		owner = None
		for (i, (tt0, ttf, towner)) in enumerate(self.contents):
			if tt0 > tf:
				die.info('All done with %.3f %.3f: saw %.3f %.3f %s' %
							(t0, tf, tt0, ttf, towner))
				return owner

			# conflict
			if owner is not None and owner!=towner:
				die.info('Ownership conflict: %s and %s' % (str(owner), str(towner)))
				return None

			if owner is None and t0<=ttf:
				die.info('Found owner for %.3f,%.3f : region %..3f,%.3f %s' %
							(t0, tf, tt0, ttf, towner))
				owner = towner

			if ttf>=tf:
				die.info('All done (2) with %.3f %.3f: saw %.3f %.3f %s' %
							(t0, tf, tt0, ttf, towner))
				return owner
		return owner



	def merge_and_map(self, synde, map):
		"""synde is a list of regions describing who has the floor.
		"""
		self.contents = synde[:]
		# We merge nearby regions:
		i = 0
		while i < len(self.contents)-1:
			t0, tf, floor = self.contents[i]
			if ( floor==self.contents[i+1][2]
					and self.contents[i+1][0] < tf+self.DELTA
					):
				self.contents[i] = (t0, self.contents[i+1][1], floor)
				del self.contents[i+1]
			else:
				i += 1

		# Now, we map speakers:
		for i in range(len(self.contents)):
			t0, tf, floor = self.contents[i]
			print '#F', floor, map
			if Num.sum(floor) == 0:
				owner = None
			elif Num.sum(floor) == 1:
				owner = map[Num.nonzero(floor)[0]]
			else:
				owner = 'MULTIPLE'
			self.contents[i] = (t0, tf, owner)

	def __repr__(self):
		o = [ '<FR' ]
		for r in self.contents:
			o.append('%.3f:%.3f=%s' % r)
		o.append( '>' )
		return ','.join(o)

	__str__ = __repr__


class floorregions_syn(floorregions):
	Nspkrs = 2
	def __init__(self, uttrec, Valid, loose=0, root=None):
		"""Produces a list of time regions in a dialog where a single unique
		speaker had the floor.
		"""
		floorregions.__init__(self, uttrec)
		if int(uttrec['nspeakers']) == 1:
			self.append( (-self.HUGE, self.HUGE, uttrec['speaker']) )
			return

		if root is None:
			root = '.'

		if TEST==0 and not Valid.syn(uttrec):
			raise Valid.InvalidUtterance, 'syn: %s/%s' % (uttrec['d'], uttrec['f'])

		map = get_speaker_map(root, uttrec)

		nspkrs = min(self.Nspkrs, int(uttrec['nspeakers']))
		synde = who_has_floor_syn(uttrec, nspkrs, root,  loose)

		lastfloor = None
		startt = None
		tmp = []
		for (t, lab, floor) in synde:
			# print 'ITLF', i, t, lab, floor
			if(lastfloor is not None and floor != lastfloor
					and Num.sum(lastfloor)>0):
				self.append( (startt, t, lastfloor) )
			lastfloor = floor
			startt = t

		self.merge_and_map(tmp, map)



class floorregions_wd:
	Nspkrs = 2

	def __init__(self, uttrec, Valid, loose=0, root=None):
		"""Produces a list of time regions in a dialog where a single unique
		speaker had the floor.
		"""
		self.uttrec = uttrec
		if int(self.uttrec['nspeakers']) == 1:
			return	# The answer will be easy to compute later...

		if root is None:
			root = '.'

		if TEST==0 and not Valid.wd1(uttrec):
			raise Valid.InvalidUtterance, 'wd1: %s/%s' % (uttrec['d'], uttrec['f'])
		if TEST==0 and not Valid.wd2(uttrec):
			raise Valid.InvalidUtterance, 'wd2: %s/%s' % (uttrec['d'], uttrec['f'])

		self.map = get_speaker_map(root, uttrec)

		self.nspkrs = min(self.Nspkrs, int(uttrec['nspeakers']))

		self.t0, self.dt, self.own = who_has_floor_wd(uttrec, self.nspkrs, root, loose)


	def region_floor_owner(self, t0, tf):
		"""Does a single speaker own the floor for the entire region
		from t0 to tf?
		"""
		if int(self.uttrec['nspeakers']) == 1:
			return self.uttrec['speaker']

		it0 = max(0, int(math.floor((t0-self.t0)/self.dt)))
		itf = min(self.own.shape[1], int(math.ceil((tf-self.t0)/self.dt)))
		ows = Num.sum(self.own[:,it0:itf], axis=1)
		assert ows.shape == (self.nspkrs+1,)
		if Num.sum( Num.greater(ows, 0) ) != 1:
			die.warn('Ownership: %s' % str(ows))
			return None
		fnz = Num.nonzero(ows)[0]
		if fnz == self.nspkrs:
			die.warn('Noisy')
			return None	# Noise
		return self.map[ fnz ]



class synobjects(oxi_entity.entity_list):
	Nspkrs = 2

	def __init__(self, uttrec, loose=0, Valid=None, root=None):
		"""Reads a *.syn file and produces a list of syntactic entities.
		Each contains start and end times, information on who spoke (self.speaker),
		and what the syntactic label was.
		"""
		if root is None:
			root = '.'

		if TEST==0 and not Valid.syn(uttrec):
			raise Valid.InvalidUtterance, 'syn: %s/%s' % (uttrec['d'], uttrec['f'])

		oxi_entity.entity_list.__init__(self)

		map = get_speaker_map(root, uttrec)

		nspkrs = min(self.Nspkrs, int(uttrec['nspeakers']))
		synde = who_has_floor_syn(uttrec, nspkrs, root,  loose)
		for (i, (t, lab, floor)) in enumerate(synde):
			# print 'TLF', t, lab, floor
			if lab.startswith('['):
				continue
			if lab.startswith(']'):
				continue
			if lab.startswith('_'):
				continue
			if lab == SILENCE:
				continue
			if i == 0:
				if t is not None:
					die.warn("Clause end mark has no beginning: %d@%.3f (%s)." % (i, t, lab))
				continue

			# OK.  We have the end of a syntactic entity.
			# First, we see if it has an associated close tag.
			if( i+1<len(synde) and abs(t-synde[i+1][0])<0.001
					and synde[i+1][1].startswith(']')
				):
				owner = int(synde[i+1][1][1:]) - 1
			else:
				owner = owner_from_floor(floor)

			if owner is None:
				die.warn("Uncertain owner of syntax %d@%.3f (%s)." %
						(i, t, lab))

			# Next, we find the beginning.
			j = i-1
			while j >= 0:
				jt, jlab, jfloor = synde[j]
				if jlab == SILENCE:
					break	# There is a silence.
				elif owner is not None and jlab.startswith('[') \
						and int(jlab[1:])==owner:
					break	# The owner's turn began.
				elif not jlab.startswith('[') and not jlab.startswith(']'):
					break	# There is a previous entity.
				if not Num.sometrue( jfloor * floor):
					break	# No one has the floor.
				j -= 1
			if jt is None:
				continue

			# Go through and see how much time each person had the floor:
			stot = Num.zeros((nspkrs,), Num.Float)
			tlast = jt
			for k in range(j+1, i+1):
				kt, klab, kfloor = synde[k]
				stot += kfloor * (kt-tlast)
				tlast = kt

			assert t > jt, 't>jt fails: %s > %s i=%d' % (str(t), str(jt), i)
			print '##owner=', owner, map
			self.append( clause(uttrec, jt, t, lab, map_speakers(stot/(t-jt), map), map[owner]) )



class synuobjects(synobjects):
	DELTA = 0.010
	def __init__(self, uttrec, loose=0, Valid=None):
		"""This just adds an attribute '.utype' to each synobjects entity.
		If there is no match, it sets .utype to None.
		"""

		if TEST==0 and not Valid.utype(uttrec):
			raise Valid.InvalidUtterance, 'utype'
		synobjects.__init__(self, uttrec, loose)

		uh, ud = xwaves_lab.read('%s.utype' % os.path.join(uttrec['d'], uttrec['f']), loose)

		# Go through and associate labels from ud with matching
		# objects from the .syn file.
		ud.sort()
		i = 0
		for o in self.contents:
			while i < len(ud):
				t, lab = ud[i]
				if lab != '' and abs(o.tf - t) < self.DELTA:
					o.utype = lab
					i += 1
					break
				elif t > o.tf:
					o.utype = None
					break
				elif lab != '':
					die.warn("Label %d@%.3f(%s) in utype file without a matching clause in .syn file."
							% (i, t, lab))
				i += 1
			if not hasattr(o, 'utype'):
				o.utype = None



def test():
	info = {'d': 'test', 'f': 'c-m2-f1_3', 'nspeakers': 2,
		'speaker.1': 'cambridge:f:1',
		'speaker.2': 'cambridge:f:3',
		'location': 'cambridge'}
	global TEST
	TEST = 1
	x = synuobjects(info)
	for t in x:
		print t



if __name__ == '__main__':
	import sys
	import load_mod
	import xwaves_errs
	Valid = load_mod.load_named_module('/home/mint/gpk/oxigen/oxigen_valid')
	if len(sys.argv) == 1:
		test()
	else:
		h, d, c = fiatio.read(open('DB.fiat', 'r'))
		for i in d:
			if i['f'] != 'j-m2-f1_5':
				continue
			print 'FOUND', i['f']

			if not Valid.data(i):
				continue
			if not Valid.tns(i):
				continue

			print '#FILE', i['d'], i['f']
			try:
				x = floorregions_wd(i, Valid=Valid)
				for t in x:
					print t
			except Valid.InvalidUtterance, x:
				print '# ', x
			except xwaves_errs.NoSuchFileError, x:
				print '# ', x
			except SpeakerNotFoundError, x:
				print '# SpeakerNotFound', x
			except oxi_entity.SillyLabelSequence, x:
				print '# SillyLabelSequence', x










speechresearch/oxigen/lib/K_correct.py


import gpkavg
import avio
import sets
import re
import chunkio
import die


def process_PNP(w, mlist, Kc):
	f = "%s/PNP.av" % w
	data, comments = avio.read(open(f, 'r'))
	o = {}
	for m in mlist:
		Ctmp = []
		Ktmp = []
		for datum in data:
			if m.check(datum):
				Ctmp.append( float(datum['Ch']) )
				Ktmp.append( float(datum['K']) )
		Ch0, Chsig = gpkavg.avg(Ctmp, None, 0.1)
		# Basically, we adjust the chance probability and re-compute K.
		Ch1 = Ch0 + Kc[m.Kc_name()]*(1.0-Ch0)

		K, Ksig = gpkavg.avg(Ktmp, None, 0.1)
		Pcor = Ch0 + K * (1-Ch0)
		Knew = (Pcor - Ch1) / (1.0 - Ch1)
		o[m.name() ] = Knew
	return o


def process_PNPwsc(w, mlist, loose=1, Kczero=False):
	f = "%s/PNP.av" % w
	data, comments = avio.read(open(f, 'r'))
	o = {}
	for m in mlist:
		Ctmp = []; CStmp = []
		Ktmp = []; KStmp = []
		Ptmp = []; PStmp = []
		for datum in data:
			if loose and not ('Ch' in datum and 'K' in datum):
				loose -= 1
				continue
			if m.check(datum):
				if not 'Ch' in datum or not 'K' in datum:
					die.warn('Missing K or Ch: %s'
							% str(datum))
					continue
				if int(datum['scr'])==0:
					Ctmp.append( float(datum['Ch']) )
					Ktmp.append( float(datum['K']) )
					Ptmp.append( float(datum['Perfect']) )
				else:
					CStmp.append( float(datum['Ch']) )
					KStmp.append( float(datum['K']) )
					PStmp.append( float(datum['Perfect']) )
		if len(Ctmp) == 0:
			die.warn('No data for m=%s' % str(m))
			continue

		Ch0, Chsig = gpkavg.avg(Ctmp + CStmp, None, 0.1)
		Pc0, Pcsig = gpkavg.avg(Ptmp + PStmp, None, 0.1)

		if Kczero:
			Kc = 0.0
		else:
			if len(KStmp) == 0:
				die.warn('No data for m=%s' % str(m))
				continue
			Kc, KCsig = gpkavg.avg(KStmp, None, 0.1)

		# Basically, we adjust the chance probability and re-compute K.
		Ch1 = Ch0 + Kc*(Pc0-Ch0)

		Kold, Ksig = gpkavg.avg(Ktmp, None, 0.1)
		Pcor = Ch0 + Kold * (Pc0-Ch0)
		Knew = (Pcor - Ch1) / (Pc0-Ch1)
		o[m.name() ] = Knew
	return o




def get_datatypes(fn, pattern= 'D-([a-zA-Z0-9_:,]+)$', key='d'):
	return get_X(fn, pattern, key)


def get_X(fn, pattern, key):
	if pattern is not None:
		return get_X_pat(fn, pattern, key)
	return get_X_simple(fn, key)


def get_X_pat(fn, pattern, key):
	gdt = re.compile(pattern)
	dtl = sets.Set()
	data, comment = avio.read(open(fn, 'r'))
	for datum in data:
		dt = gdt.search(datum[key])
		if dt:
			dtl.add( dt.group(1) )
	return dtl


def get_X_simple(fn, key):
	dtl = sets.Set()
	data, comments = avio.read(open(fn, 'r'))
	for datum in data:
		dtl.add( datum[key] )
	return dtl



def get_styles(fn, pattern='T([a-zA-Z0-9_]+)N[0-9]D-', key='d'):
	return get_X(fn, pattern, key)




def get_dialects(fn, key='dialect'):
	return get_X_simple(fn, key)



def get_Kc(fn):
	"""Read in a data file of the raw K-values
	produced by chance.
	"""
	return chunkio.datachunk(open(fn, 'r')).read_dict(float)


class zero_Kc:
	def __init__(self):
		pass
	def values(self):
		return [ 0.0 ]
	def has_key(self, key):
		return True
	def get(self, key, dflt=0.0):
		return 0.0
	def clear(self):
		pass
	def setdefault(self, k, a):
		return 0.0
	def copy(self):
		return self
	def __contains__(self, x):
		return True
	def __getitem__(self, k):
		return 0.0










speechresearch/oxigen/lib/read_fft_fiat.py


#!/usr/bin/env python

"""This module reads the output of
fft_over_phrases.py to make it easy to use for
a classifier or something that needs a feature vector.
"""

import fiatio
import re
import die
import chunkio
import types


def read(f):
	if type(f) == types.StringType:
		f = open(f, 'r')
	_spc = re.compile(r'\s')
	header, data, comments = fiatio.read(f)

	for d in data:
		if 'dialect' in d:
			die.note('dialect', d['dialect'])
		if 'speaker' in d:
			die.note('speaker', d['speaker'])
		if 'd' in d and 'f' in d:
			die.note('name', (d['d'], d['f']) )

		if d.has_key('subtask') and d.has_key('utype'):
			die.die("Shouldn't be both subtask and utype")
		elif d.has_key('subtask'):
			sut = d['subtask']
		elif d.has_key('utype'):
			sut = d['utype']
		else:
			sut = 'X'
		sut = _spc.sub('_', sut)
	
		d['subtask:utype'] = sut
		if 'A' in d:
			d['A'] = chunkio.stringchunk(d['A']).read_NumArray()
		if 'TDW' in d:
			d['TDW'] = chunkio.stringchunk(d['TDW']).read_NumArray()
		if 'AUTOC' in d:
			d['AUTOC'] = chunkio.stringchunk(d['AUTOC']).read_NumArray()
	return (header, data, comments)


def equalize_length(d, maxlength=None):
	"""This takes the output of read() and makes all the 'A'
	arrays the same length.
	"""
	import Num
	import gpkmisc

	ll = [ tmp['A'].shape[0] for tmp in d ]
	l = int(gpkmisc.median(ll))
	if maxlength is not None and l > maxlength:
		l = maxlength

	for tmp in d:
		if tmp['A'].shape[0] > l:
			tmp['A'] = tmp['A'][:l]
		elif tmp['A'].shape[0] < l:
			o = Num.zeros((l,), Num.Float)
			o[:tmp['A'].shape[0]] = tmp['A']
			tmp['A'] = o
	return d










speechresearch/oxigen/lib/find_utterance_edges_n.py


#!/usr/bin/env python


import Num
import mcmc
import mcmc_helper
import gpkimgclass
import gpkmisc

EXTRASMOOTH = 0.040
W = 3
HARD_THRESHOLD = 0
MINW = 0.050	# THE SHORTEST POSSIBLE UTTERANCE, DEFAULT.
MINFRAC = 0.25	# The shortest utterance is 25% of the length of the data.

Fend = 0.70	# Height of loudness near the end, relative to near the start.
BACKGROUND = 0.05
Minsilence = 0.050

HUGE = 1e30
E = 1.0/0.31

class Whoops(Exception):
	def __init__(self, s):
		Exception.__init__(self, s)


def fit_fun(p, n, dt):
	"""Designed for loudness or cube-rooted RMS.
	"""

	Efrac = 0.0
	MAXRISE = 0.060
	MAXFALL = 0.150

	assert len(p) == 7
	assert n > 20
	istart = p[0]
	iend = p[1]
	if istart < 0 or iend>n-1:
		raise Whoops('istart<0 or iend>n-1: %g %g' % (istart, iend))
	if iend < istart:
		raise Whoops('iend < istart: %g %g' % (istart, iend))
	f_end = p[2]
	if f_end<0.2 or f_end>1.3:
		raise Whoops('f_end bad')
	i_rise = p[3]
	if i_rise <= 0.0 or i_rise>MAXRISE/dt:
		raise Whoops('i_rise bad')
	i_fall = p[4]
	if i_fall <= 0.0 or i_fall>MAXFALL/dt:
		raise Whoops('i_fall bad')
	if i_rise+i_fall > 0.5*(iend-istart):
		raise Whoops('rise and fall time long compared to utterance')
	bkgnd = p[5]
	if bkgnd <= 0.0 or bkgnd > 0.1:
		raise Whoops('background bad')
	if f_end <= bkgnd:
		raise Whoops('Fend is ridiculously small vs. background')
	maxval = p[6]
	if maxval <= 0.0:
		raise Whoops('maxval bad')
	i = Num.arrayrange(n)
	top = 1.0 - (i-istart)*((1.0-f_end)/(iend-istart))
	le = (i-istart)/i_rise + Efrac
	re = f_end*((iend-i)/i_fall + Efrac)
	speech = Num.maximum(0.0, Num.minimum(top, Num.minimum(re, le)))**E
	bkg = bkgnd**E
	return maxval*(bkg + speech)**(1.0/E)

def eval_err(p, (loud, dt, fac, minw)):
	"""This compares the observed above_thresh to a model
	which is one between istart and iend, and zero outside.
	That corresponds to a single region of voicing.
	"""
	istart = p[0]
	iend = p[1]
	i_rise = p[3]
	i_fall = p[4]
	fudges = 0.0
	assert len(loud.shape) == 1
	assert loud.shape[0] > 20
	c = 0.05*loud.shape[0]
	fudges += c*(minw/dt + 0.25*loud.shape[0])/(iend-istart)	# length too short
	fudges += c*(Minsilence/dt)/(istart+(loud.shape[0]-iend))	# too little silence
	try:
		fit = fit_fun(p, loud.shape[0], dt)
	except Whoops:
		return -HUGE
	residual = loud - fit
	rv = -Num.sum( Num.absolute(residual) )
	# print 'rv=', rv, fac, rv*fac
	return rv*fac - fudges


def maxval(x):
	return x[Num.argmax(x)]

def find_best_fit(loud, dt, minw):
	"""This finds the ends of the single best-fit region
	of speech.   The model assumes speech in the middle,
	and silence outside.
	"""
	assert len(loud.shape) == 1
	assert loud.shape[0] > 20, 'Loud.shape=%s' % str(loud.shape)
	xpeak = maxval(loud)
	x = loud/xpeak
	start = Num.array([0.1*x.shape[0], 0.9*x.shape[0],
				0.5,
				0.03/dt, 0.06/dt, 0.01, 1.0])
	V = gpkmisc.make_diag([0.3*(0.1*x.shape[0])**2, 0.3*(0.1*x.shape[0])**2,
				0.05,
				0.1*(0.1/dt)**2, 0.1*(0.1/dt)**2, 0.1*0.01**2, 0.01*1**2])
	fac = len(start)*10/Num.sum(Num.absolute(x))
	f1 = mcmc.bootstepper(eval_err, start, V, (x, dt, fac, minw))
	mcmch = mcmc_helper.threaded_stepper()
	mcmch.run_to_bottom(f1)
	fac = 3*len(start)*loud.shape[0]/Num.sum(Num.absolute(x))
	f2 = mcmc.bootstepper(eval_err, f1.current().prms(), V, (x, dt, fac, minw))
	mcmch.run_to_bottom(f2)
	p = Num.array(f2.current().prms())
	p[6] *= xpeak
	return p


def bestfit_to_start_end(bestfit, x):
	istart = bestfit[0]
	iend = bestfit[1]
	return (max(x.time(istart-0.5), x.start()),
		min(x.time(iend+0.5), x.end()))


def find_trim_times_rms(x, colname, xexp, minw=MINW):
	xx = x.column(colname)
	bestfit = find_best_fit( xx**xexp, x.dt(), minw)
	return bestfit_to_start_end(bestfit, x)




def find_ref_ampl(x, colname, tstart, tend):
	istart = int(round(x.t_index(tstart)))
	iend = int(round(x.t_index(tend)))
	return Num.sort(x.column(colname)[istart:iend])[-1]


def find_trim_times(fbase, xexp, suffix='/rms.dat', minw=MINW):
	x = gpkimgclass.read('%s%s' % (fbase, suffix))
	tstart, tend =  find_trim_times_rms(x, 'rms', xexp, minw=minw)
	ref_ampl = find_ref_ampl(x, 'rms', tstart, tend)
	return (tstart, tend, ref_ampl)


if __name__ == '__main__':
	import sys
	import die
	import xwaves_lab
	dtype = 'loud'
	dtin = 'loudness'
	E = 1.0
	DBG = False
	arglist = sys.argv[1:]
	labelfile = None
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-label':
			labelfile = arglist.pop(0)
		elif arg == '-D':
			DBG = True
		elif arg == '-RMS':
			dtype = 'rms'
			dtin = 'rms'
			E = 0.3
		else:
			die.die('Bad argument: %s' % arg)
	assert len(arglist) == 1
	# wav = gpkimgclass.read('%s/dat' % arglist[0])
	rms = gpkimgclass.read('%s/%s.dat' % (arglist[0], dtype))
	bestfit =  find_best_fit(rms.column(dtin)**E, rms.dt(), minw=MINW)
	if DBG:
		x = fit_fun(bestfit, rms.n[2], rms.dt()) * (maxval(rms.column(dtin))**E)
		rms.attach_col(x, 'Fit')
		rms.hdr['BITPIX'] = -32
		rms.write('foo.dat')
	if labelfile:
		tstart, tend = bestfit_to_start_end(bestfit, rms)
		d = [(tstart, '*'), (tend, '%')]
		hdr = {'t0': tstart, 'tf': tend,
			'Fend': bestfit[2], 't_rise': bestfit[3]*rms.dt(),
			't_fall': bestfit[4]*rms.dt(),
			'background': bestfit[5]*bestfit[6],
			'Fitted_max': bestfit[6],
			'datastart': rms.start(),
			'dataend': rms.end(),
			'startclip': tstart-rms.start(),
			'endclip': rms.end()-tend
			}
		xwaves_lab.write(open(labelfile, 'w'), hdr, d)
	else:
		print bestfit[0]*rms.dt(), bestfit[1]*rms.dt()










speechresearch/oxigen/lib/fft_test.py


import Numeric as Num
import random
import math
import die


def make_bump(info):
	return info['label'].startswith('P')


def test_bump(ds, ws, testtype, ts, info):
	tc = info['tc']
	if testtype.startswith('Gauss'):
		g, a, sigma = testtype.split()
		a = float(a) * make_bump(info)
		sigma = float(sigma)
		ds += a * Num.exp(-(ts-tc)**2/(2*sigma**2))
	elif testtype.startswith('GaussSlope'):
		g, a, sigma = testtype.split()
		a = float(a) * make_bump(info)
		sigma = float(sigma)
		ds += a * ((ts-tc)/sigma)*Num.exp(-(ts-tc)**2/(2*sigma**2))
	elif testtype.startswith('AddVar'):
		g, a, sigma = testtype.split()
		a = float(a) * make_bump(info)
		sigma = float(sigma)
		phase = 2*math.pi*random.uniform(0.0, 1.0)
		gauss = a * Num.exp(-(ts-tc)**2/(2*sigma**2))
		ds += gauss * (math.cos(phase) + ((ts-tc)/sigma)*math.sin(phase))
	elif testtype.startswith('WobblyGaussVar'):
		g, a, sigma = testtype.split()
		a = float(a) * random.gauss(0.0, 1.0) * make_bump(info)
		sigma = float(sigma)
		tc += random.gauss(0.0, sigma)
		ds += a * Num.exp(-(ts-tc)**2/(2*sigma**2))
	else:
		die.die("Bad testtype: %s" % testtype)
	return (ds, ws)










speechresearch/oxigen/lib/mds.py


"""A partially successful attempt at a multidimensional scaling routine."""

import Numeric as Num
import nice_hash
import sys
import math
import RandomArray
import random
import die


N = 4
NP = 5
c = None
SIGMA = 0.1


try:
	enumerate([])
except NameError:
	from g_enumerate import enumerate



_h = nice_hash.nice_hash(lambda x:x)
_rmap = None
_dbar = None

def init(arglist):
	while len(arglist)>0 and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '-sigma':
			sig = arglist.pop(0)
			if sig is None or sig=='':
				SIGMA = None
			else:
				SIGMA = float(sig)
		elif arg == '-n':
			N = int(arglist.pop(0))
			NP = 2*N-3
		elif arg == '--':
			break
		else:
			die.die('Unrecognized flag: %s' % arg)

	tmp = []
	for l in sys.stdin.readlines():
		if l.startswith('#'):
			continue
		if l.strip() == '':
			continue
		a = l.strip().split()
		if len(a) != 3:
			die.die('Need three fields per line')
		tmp.append( a )
	tmp.sort()
	global c
	c = []
	ds = 0.0
	nd = 0
	for a in tmp:
		i = _h.add(a[0].strip())
		j = _h.add(a[1].strip())
		d = float(a[2])
		c.append( (i, j, d) )
		ds += d
		nd += 1
	global _rmap, _dbar
	_rmap = _h.classmap()
	# print 'RMAP', _rmap
	_dbar = ds/nd
	sys.stdout.write('# iteration point_id point x y\n')
	return sys.stdout
	


def log(logptr, i, p, wt):
	sigma, swapper, pts = unpack(p)
	# print 'LOG', sigma, swapper
	for (j, (x, y)) in enumerate(pts):
		logptr.write('%d %d %s %f %f\n' % ( i, j, _rmap[j], x, y ))
	logptr.write('# sigma= %g\n' % sigma)
	logptr.flush()



def start(arglist):
	NS = 30
	o = []
	mu = Num.zeros((NP,), Num.Float)
	sig = Num.identity(NP) * _dbar
	for i in range(NS):
		rp = RandomArray.multivariate_normal(mu, sig)
		if SIGMA is None:
			o.append( Num.concatenate( ([random.expovariate(5.0/_dbar),
							random.uniform(-1.0, 1.0)
							],
							rp) ) )
		else:
			o.append( Num.concatenate( ([ random.uniform(-1.0, 1.0) ],
						rp
						) ) )
	# print '# LEN(o)=', len(o)
	# for t in o:
		# print 'o:', t
	return o



def V(st):
	if SIGMA is None:
		tmp =  _dbar*Num.identity(NP+2)
		tmp[1,1] = 1.0
		return tmp
	tmp = _dbar*Num.identity(NP+1)
	tmp[0,0] = 1.0
	return tmp



def unpack_guts(p, swap):
	assert N == 4
	tmp = [ Num.array((0.0, p[0])),
		Num.array((p[3], p[4])),
		Num.array((p[1], p[2])),
		Num.array((0.0, -p[0]))
		]
	if swap:
		tt = tmp[1]
		tmp[1] = tmp[2]
		tmp[2] = tt

	sum = Num.array((0.0, 0.0), Num.Float)
	for t in tmp:
		sum += t
	sum /= len(tmp)
	for i in range(N):
		tmp[i] -= sum

	flipy = p[0] < 0
	flipx = p[1]+p[3] > 0
	flip = 1-2*Num.array((flipx, flipy), Num.Int)

	# print 'UP', tmp
	# print 'UPF', flipx, flipy, flip
	# print 'UPf', [t*flip for t in tmp]

	return [ t * flip for t in tmp ]



def unpack(p):
	if SIGMA is None:
		assert len(p) == NP+2
		return (p[0],
			p[1],
			unpack_guts(p[2:], p[1]>0.0)
			)
	assert len(p) == NP+1
	return (SIGMA*_dbar,
		p[0],
		unpack_guts(p[1:], p[0]>0.0)
		)
	





def logp(p, c):
	"""c = [ (i, j, dij), ... ]"""
	sigma, swapper, coord = unpack(p)
	# print 'LOGP', sigma, swapper
	if sigma <= 0.0:
		# print 'NEG SIG', p
		return None
	model = []
	for (i, j, dij) in c:
		dc = math.sqrt(Num.sum((coord[i]-coord[j])**2))
		model.append( (i, j, dc) )
	mlogp = 0.0
	for ((i, j, dij), (ii, jj, dc)) in zip(c, model):
		assert i==ii and j==jj
		# print 'Ci', coord[i]
		# print 'Cj', coord[j]
		# print 'd', i, j, dc, dij, 'sigma:', sigma
		# print 'Ch', (dc - dij)**2, (2*sigma**2), math.log(sigma)
		# print 'dmlogp', (dc - dij)**2/(2*sigma**2) + math.log(sigma)
		# mlogp += ((dc - dij)**2)/(2*(sigma**2)) + math.log(sigma)
		mlogp += (abs(dc - dij))/sigma + math.log(sigma)
	# print 'mlogp', -mlogp, swapper, swapper**2
	mlogp += swapper**2
	return -mlogp


NI = 1000

STARTLOW = 1

def finish(p, v, stdout):
	pass










speechresearch/oxigen/lib/over_utterance.py



"""This makes an iterator that captures all the speech in
a one-utterance data file.
"""


import os.path
import gpkimgclass
import find_utterance_edges_n as Fue
import oxi_entity


PADDING = 0.0


class utterance(oxi_entity.entity):
	def __init__(self, utt_info, t0, tf):
		oxi_entity.entity.__init__(self, utt_info, t0, tf)


def try_pms(name):
	return (None, None)



def try_rms(fbase, suffix, colname):
	try:
		x = gpkimgclass.read('%s.%s' % (fbase, suffix))
	except IOError, x:
		print 'NO RMS ON ', x
		return (None, None)
	tstart, tend = Fue.find_trim_times_rms(x, colname, PADDING, xexp=0.3)
	return (tstart, tend)



def try_loud(fbase, suffix, colname):
	try:
		x = gpkimgclass.read('%s.%s' % (fbase, suffix))
	except IOError, x:
		print 'NO LOUDNESS ON ', x
		return (None, None)
	tstart, tend = Fue.find_trim_times_rms(x, colname, PADDING, xexp=1)
	return (tstart, tend)


class utterances(oxi_entity.entity_list):
	def __init__(self, uttrec, root=None):
		oxi_entity.entity_list.__init__(self)
		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'])
		
		tstart, tend = try_pms(nm)
		if tstart is None or tend is None:
			tstart, tend = try_rms(nm, suffix='rms.dat', colname='rms')
		if tstart is None or tend is None:
			tstart, tend = try_loud(nm, suffix='loud.dat', colname='loudness')

		if tstart is not None and tend is not None:
			self.append( utterance(uttrec, tstart, tend) )



class whole_file(oxi_entity.entity_list):
	def __init__(self, uttrec, root=None):
		oxi_entity.entity_list.__init__(self)
		if root is None:
			nm = os.path.join( uttrec['d'], uttrec['f'])
		else:
			nm = os.path.join( root, uttrec['d'], uttrec['f'])
		
		x = gpkimgclass.read('%s.loud.dat' % nm)
		tstart = x.start()
		tend = x.end()

		if tstart is not None and tend is not None:
			self.append( utterance(uttrec, tstart, tend) )












speechresearch/oxigen/lib/all_valid.py


"""This tells you which parts of the database are valid for
which purpose.
In general, every file suffix has a function.
You call it with a dictionary obtained from DB.fiat,
and the function tells you whether the data is valid or not.
Note, these functions don't guarentee that the data exists.
You check, first, if it exists; then you check to see if it is valid.
"""

def data(info):
	return 1

tgs = data
tns = data
pms = data
wds = data
bgp = data
syn = data
wd1 = data
wd2 = data
utype = data
ss = data
loud = data
f0 = data
gpkv = data


def generic(info, suffix, default):
	assert not suffix.startswith('_'), "Whoops! Caught my kluge!"
	return 1


class InvalidUtterance(RuntimeError):
	def __init__(self, x):
		RuntimeError.__init__(self, x)










speechresearch/oxigen/setup.py


#!python

# This is a fancy installer that will download some missing packages.
# It's pretty good, so long as you have setuptools in your python distribution.

_imported = False
try:
	from setuptools import setup
	_imported = True
	pass
except ImportError:
	pass

#If it doesn't work, you can try the line below.   This uses the
# easy_setup.py script to download and install setuptools.
if not _imported:
	print "EZ_setup"
	try:
		from ez_setup import use_setuptools
		use_setuptools()
		from setuptools import setup
		_imported = True
		pass
	except ImportError:
		pass

# Finally, use distutils.   That should work, but you'll have to download
# all the required packages by hand.
if not _imported:
	from distutils.core import setup



setup(name = "oxigen", version = "1.0.1",
	description = "Leftover code from the Oxigen research project.",
	author = "Greg Kochanski",
	url = "http://kochanski.org/gpk/code/speechresearch/gmisclib",
	author_email = "gpk@kochanski.org",
	packages = ['oxigen'],
	package_dir = {'oxigen': 'lib'},
	scripts = [],
	install_requires = [
				# 'numpy >= 1.0.3',
				],
	dependency_links = [
				],
	license = 'GPL2',
	keywords = "phonetics speech computational linguistics basic library python science optimize",
	platforms = "All",
	classifiers = [
		'License :: OSI Approved :: GNU General Public License (GPL)',
		'Operating System :: OS Independent',
		'Development Status :: 3 - Alpha',
		'Topic :: Scientific/Engineering',
		'Intended Audience :: Science/Research',
		'Programming Language :: Python',
		# X11
		'Operating System :: OS Independent',
		'Programming Language :: Python',
		],
	long_description = """Some code that originated with Kochanski et al 2005 (JASA).
	"""
	)











speechresearch/oxigen/MANIFEST.in


include MANIFEST.in
include *.py
include lib/read_words.py










speechresearch/prep_scripts/do_ss.sh


#!/usr/bin/env bash

trap "rm -f /tmp/$$.ss.d" EXIT

#Calculate the loudness of the main microphone
#signal, and (incidentally) the spectral slope.
# Loudness in channel 0, spectral slope in channel 1.

P=/home/gpk/oxi/bin
rewrite=0

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    o=/tmp/$$.ss.dat
    rm -f $o
    if test $rewrite = 1 -o ! -s $n.ss.dat -o ! -s $n.ss.sd
    then
      rm -f $o
      $P/s_slope3.py -dt 0.010 -f $n.dat -c 0 -o $o ||
		g_die "s_slope3 fails!" || exit 1
      rm -f $n.ss.dat $n.ss.sd
      imop -write BITPIX=-32 r $o q spectral_slope dupBox = $n.ss.dat
      imop -write BITPIX=-32 r $o q spectral_slope dupBox = $n.ss.sd
    fi
done











speechresearch/prep_scripts/Mdo_pdur.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT
trap '' SIGHUP
echo '#' $(date) >>LOG
echo $0 $* >>LOG

#Calculate the quasi-duration of the main microphone signal.
function g_die() { x="ERR: $*"; echo $x; echo $x 1>&2; exit 1;}

OV=$(type -p pseudoduration.py) || g_die "Cannot find pseudoduration.py" || exit 1
CODE="$OV"

CLUSTERSIZE=0

DT=0.010
rewrite=''
s='True'
DB='DB.fiat'
DBD='.'
misc=''
pdmisc=''
debug=0
make=make
write='-write BITPIX=0'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-harmless) CODE='';;
	-rewrite) rewrite=$m;;
	-debug) debug=1;;
	-j) CLUSTERSIZE=$1; shift;;
	-qmake) make="qmake -V -cwd --" ;;
	-db) DB="$1"; DBD=$(dirname "$1"); shift;;
	-dbav) DB="-rav $1"; DBD=$(dirname "$1"); shift;;
	-k |-t) misc="$misc $arg" ;;
	-dur|-logdur|-ctr) pdmisc="$pdmisc $arg" ;;
	-s) s="$1"; shift;;
	-write) write="-write $1"; shift; ;;
	-dt) DT=$1; shift;;
	--) break;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" = 0 
then
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
else
  np="-j $CLUSTERSIZE"
fi

>$m
echo DT=$DT >>$m
echo CODE="$CODE" >>$m
echo OV="$OV" >>$m
echo WRITE="$write" >>$m
echo REWRITE="$rewrite" >>$m
echo pdmisc="$pdmisc" >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m

select_fiat_entries.py -select "$s" -penv 'import os.path' -penv "_dir='$DBD'" -show "'all : %s\n' % os.path.join(_dir, d, f, 'pdur.dat')" $DB >>$m

cat <<'ENDEND' >>$m

%/pdur.dat : %/raw.dat $(CODE) $(REWRITE)
	mkdir -p $$(dirname $*); python $(OV) $(WRITE) -dt $(DT) $(pdmisc) -f $*/raw.dat -c 0 -o $@

ENDEND

if test $debug = 0
then
  $make $np $misc -f $m || g_die "$0 fails!" 
else
  cat $m
fi










speechresearch/prep_scripts/do_audioprep.sh


#!/bin/sh

# This is the first step in processing:
# it converts .wav files for a format that my
# programs can understand.

err="$0: OXILIB needs to be set in the environment. Try /home/mint/gpk/lib."
L=${OXILIB:?$err}

rewrite=0
if test "$1" = '-rewrite'
then
  rewrite=1
fi

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.wav
    then
      g_die "No data: $n" || exit 1
    elif test $rewrite = 1 -o $n.wav -nt $n.dat
    then
      rm -f $n.dat
      python $L/wavio.py -wavin $n.wav $n.dat || g_die "Wavio fails!" || exit 1
    fi
done











speechresearch/prep_scripts/Mdo_features.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT
trap '' SIGHUP
echo '#' $(date) >>LOG
echo $0 $* >>LOG

function g_die() { x="ERR: $*"; echo $x; echo $x 1>&2; exit 1;}

# Compute an acoustic feature vector describing the audio signal.

CODE=$(type -p feature_vec.py) || g_die "Cannot find pseudoduration.py" || exit 1
OV=$(dirname $CODE)
XCODE="$OV/xform_feature_vec.py"

CLUSTERSIZE=0

DT=0.010
xffile=''
rewrite=''
s='True'
DB='DB.fiat'
DBD='.'
pymisc=''
misc=''
o="fv.dat"
xo="xfv.dat"
debug=0
make=make
write='-write BITPIX=0'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-harmless) CODE='';;
	-rewrite) rewrite=$m;;
	-debug) debug=1;;
	-j) CLUSTERSIZE=$1; shift;;
	-qmake) make="qmake -V -cwd --" ;;
	-db) DB="$1"; DBD=$(dirname "$1"); shift;;
	-dbav) DB="-rav $1"; DBD=$(dirname "$1"); shift;;
	-k | -t) misc="$misc $arg" ;;
	-s) s="$1"; shift;;
	-write) write="-write $1"; shift; ;;
	-Xform) xffile="$1"; shift;;
	-o) o="$1"; shift;;
	-xo) xo="$1"; shift;;
	-s*fv) pymisc="$pymisc $arg";;
	-fv*) pymisc="$pymisc $arg";;
	-Nsv) pymisc="$pymisc -Nsv $1"; shift;;
	-novoicing) pymisc="$pymisc -novoicing";;
	-SpecExp) pymisc="$pymisc -SpecExp $1"; shift;;
	-LF) pymisc="$pymisc -LF $1"; shift;;
	-dt) DT=$1; shift;;
	--) break;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" = 0 
then
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
else
  np="-j $CLUSTERSIZE"
fi

>$m
echo XFFILE="$xffile" >>$m
echo MISC="$pymisc" >>$m
echo O="$o" >>$m
echo DT=$DT >>$m
echo CODE="$CODE" >>$m
echo OV="$OV" >>$m
echo WRITE="$write" >>$m
echo REWRITE="$rewrite" >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m

select_fiat_entries.py -select "$s" -penv 'import os.path' -penv "_dir='$DBD'"  -penv "_o='$o'" -show "'all : %s\n' % os.path.join(_dir, d, f, _o)" $DB >>$m

cat <<'ENDEND' >>$m

%/$(O) : %/raw.dat $(CODE) $(REWRITE)
	mkdir -p $$(dirname $*); python $(OV)/feature_vec.py $(MISC) $(WRITE) -dt $(DT) -f $*/raw.dat -c 0 -o $@

ENDEND

if test -n "$xffile"
then
echo >>$m
echo XCODE="$XCODE" >>$m
echo XO="$xo" >>$m
echo >>$m

select_fiat_entries.py -penv "_xo='$xo'" -select "$s" -penv 'import os.path' -penv "_dir='$DBD'" -show "'all : %s\n' % os.path.join(_dir, d, f, _xo)" $DB >>$m
cat <<'ENDEND' >>$m

%/$(XO) : %/$(O) $(XCODE) $(REWRITE) $(XFFILE)
	mkdir -p $$(dirname $*); python $(OV)/xform_feature_vec.py -Xform $(XFFILE) $(WRITE) -dt $(DT) -f $*/$(O) -c 0 -o $@

ENDEND
fi


if test $debug = 0
then
  $make $misc $np -f $m || g_die "$0 fails!" 
else
  cat $m
fi










speechresearch/prep_scripts/Mdo_irregularity.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT
trap '' SIGHUP
echo '#' $(date) >>LOG
echo $0 $* >>LOG

function g_die() { x="ERR: $*"; echo $x; echo $x 1>&2; exit 1;}

#Calculate an estimate for how irregular the signal is.
#This can be used as a fractional voicing estimate: for speech,
# vowels have small values and fricatives have large values.

function g_die() { x="ERR: $*"; echo $x; echo $x 1>&2; exit 1;}

OV=$(type -p irregularity.py) || g_die "Cannot find irregularity.py" || exit 3
CODE=$OV

CLUSTERSIZE=0

DT=0.010
rewrite=''
s='True'
DB='DB.fiat'
DBD='.'
misc=''
debug=0
make=make
write='-write BITPIX=0'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-harmless) CODE='';;
	-rewrite) rewrite=$m;;
	-debug) debug=1;;
	-j) CLUSTERSIZE=$1; shift;;
	-qmake) make="qmake -V -cwd --" ;;
	-db) DB="$1"; DBD=$(dirname "$1"); shift;;
	-dbav) DB="-rav $1"; DBD=$(dirname "$1"); shift;;
	-k | -t) misc="$misc $arg" ;;
	-s) s="$1"; shift;;
	-write) write="-write $1"; shift; ;;
	-dt) DT=$1; shift;;
	--) break;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" = 0 
then
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
else
  np="-j $CLUSTERSIZE"
fi

>$m
echo DT=$DT >>$m
echo CODE="$CODE" >>$m
echo OV="$OV" >>$m
echo WRITE="$write" >>$m
echo REWRITE="$rewrite" >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m

select_fiat_entries.py -select "$s" -penv 'import os.path' -penv "_dir='$DBD'" -show "'all : %s\n' % os.path.join(_dir, d, f, 'irr.dat')" $DB >>$m

cat <<'ENDEND' >>$m

%/irr.dat : %/raw.dat $(CODE) $(REWRITE)
	mkdir -p $$(dirname $*); $(OV) $(WRITE) -dt $(DT) -f $*/raw.dat -c 0 -o $@

ENDEND

if test $debug = 0
then
  $make $np $misc -f $m || g_die "$0 fails!" 
else
  cat $m
fi










speechresearch/prep_scripts/do_ssl.sh


#!/usr/bin/env bash

o=/tmp/$$.dat
trap "rm -f $o" EXIT

#Calculate the spectral slope of the main microphone
#signal.

# ORD=/home/mint/gpk
err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}
# PATH=$OV:${OXIROOT:-$ORD}/bin:$PATH

rewrite=0
if test "$1" = '-rewrite'
then
  rewrite=1
fi

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.dat
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o $n.dat -nt $n.ssl.dat -o $n.dat -nt $n.ssl.sd
    elif test $rewrite = 1 -o $n.dat -nt $n.ssl.dat
    then
      # rm -f $o $n.ssl.dat $n.ssl.sd
      rm -f $o $n.ssl.dat
      python $OV/s_slope3.py -barkf -dexp 0 -noclip -fmin 300 -fmax 3000 -dt 0.010 -f $n.dat -c 0 -o $o ||
		g_die "s_slope3 fails!" || exit 1
      imop -write BITPIX=-32 r $o = $n.ssl.dat
      # imop -write BITPIX=-32 r $o = $n.ssl.sd
    fi
done











speechresearch/prep_scripts/do_RMS.sh


#!/usr/bin/env bash

o=/tmp/$$.dat
trap "rm -f $o" EXIT

#Calculate the RMS amplitude of the main microphone
#signal.

err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}

rewrite=0
if test "$1" = '-rewrite'
then
  rewrite=1
fi

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.dat
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o $n.dat -nt $n.rms.dat -o $n.dat -nt $n.rms.sd
    elif test $rewrite = 1 -o $n.dat -nt $n.rms.dat
    then
      # rm -f $o $n.rms.dat $n.rms.sd
      rm -f $o $n.rms.dat
      if $OV/RMS.py -hpf 60.0 -dt 0.010 -f $n.dat -c 0 -o $o
      then
        imop -write BITPIX=-32 r $o = $n.rms.dat
        # imop -write BITPIX=-32 r $o = $n.rms.sd
      else
        g_die "RMS.py fails!" || exit 1
      fi
    fi
done











speechresearch/prep_scripts/do_find_utterance_edges.sh


#!/bin/sh



# This produces label files that mark the edges
# of the utterances.

o=/tmp/$$.dat
trap "rm -f $o" EXIT

L=$OXILIB
OL=$OXIROOT/lib
M=$MIMICROOT/Analysis/bin

rewrite=0
if test "$1" = '-rewrite'
then
  rewrite=1
fi

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.loud.dat
    then
      g_die "No data: $n" || exit 1
    elif test $rewrite = 1 -o $n.loud.dat -nt $n.lbl
    then
      rm -f $n.lbl
      python $OL/find_utterance_edges_n.py -label $n.lbl $n || g_die "Find_utterance_edges_n fails on $n!" || exit 1
    fi
done











speechresearch/prep_scripts/do_loud.sh


#!/usr/bin/env bash

o=/tmp/$$.dat
trap "rm -f $o" EXIT

#Calculate the loudness of the main microphone
#signal.

err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}

rewrite=0
DT=0.010
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	-rewrite) rewrite=1;;
	-dt) DT=$1; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	--) break;;
	esac
done

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.dat
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o $n.dat -nt $n.loud.sd -o $n.dat -nt $n.loud.dat
    elif test $rewrite = 1 -o $n.dat -nt $n.loud.dat
    then
      # rm -f $n.loud.dat $n.loud.sd $o
      rm -f $n.loud.dat $o
      if python $OV/emphasis_stevens.py -dt $DT -f $n.dat -c 0 -o $o
      then
        imop -write BITPIX=-32 r $o = $n.loud.dat
        # imop -write BITPIX=-32 r $o = $n.loud.sd
      else
        g_die "emphasis.py fails!" || exit 1
      fi
    fi
done











speechresearch/prep_scripts/do_get_f0.sh


#!/bin/sh

#Calculate how periodic the main microphone signal is.

t=/tmp/$$
mkdir $t
trap "rm -rf $t" EXIT

err="$0: OXIVOICE needs to be set.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}
test -x $OV/hpfilter.py || g_die "$0: Cannot find $OV/hpfilter.py" || exit 1

rewrite=0
DT=0.010
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	-rewrite) rewrite=1;;
	-dt) DT=$1; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	--) break;;
	esac
done

select_fiat_entries.py -show "'%s/%s %s' % (d, f, sex)" DB.fiat >$t/dbfiat

(
while read n sex
do
    echo 'Working on' $n $sex

    if test "$sex" = "m" -o "$sex" = "male"
    then f0prm=$OXIROOT/lib/Pget_f0_m
    elif test "$sex" = "f" -o "$sex" = "female"
    then f0prm=$OXIROOT/lib/Pget_f0_f
    else
	    g_die "No sex specified for $n" || exit 1
    fi

    if test ! -s $n/raw.dat
    then
      g_die "No data: $n" || exit 1
    elif test $rewrite = 1 -o "$n/raw.dat" -nt "$n/f0.sd" -o "$n/raw.dat" -nt "$n/f0.dat"
    then
      rm -f "$n/f0.sd" "$n/f0.dat" "$t/filtered.sd"
      python $OV/hpfilter.py 50 "$n/raw.dat" "$t/filtered.sd" ||
      		g_die "hpfilter.py failed on $n" || exit 2
      get_f0 -P $f0prm -i $DT $t/filtered.sd "$n/f0.sd"
      test -s "$n/f0.sd" && ESPS_to_data.sh "$n/f0.sd" >"$n/f0.dat"
    fi
done
) <$t/dbfiat











speechresearch/prep_scripts/do_pkpk.sh


#!/usr/bin/env bash

o=/tmp/$$.d
trap "rm -f $o" EXIT

#Calculate the peak-to-peak amplitude of the main microphone
#signal.

err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}

rewrite=0
if test "$1" = '-rewrite'
then
  rewrite=1
fi

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.dat
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o $n.dat -nt $n.pkpk.dat -o $n.dat -nt $n.pkpk.sd
    elif test $rewrite = 1 -o $n.dat -nt $n.pkpk.dat
    then
      # rm -f $n.pkpk.dat $n.pkpk.sd $o
      rm -f $n.pkpk.dat $o
      if $OV/RMS.py -hpf 60.0 -dt 0.010 -f $n.dat -c 0 -o $o -pkpk
      then
        imop -write BITPIX=-32 r $o = $n.pkpk.dat
        # imop -write BITPIX=-32 r $o = $n.pkpk.sd
      else
        g_die "RMS.py fails!" || exit 1
      fi
    fi
done











speechresearch/prep_scripts/Mdo_audioprep.sh


#!/usr/bin/env bash

#OBSOLETE as of March 2009

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT
trap '' SIGHUP
echo '#' $(date) >>LOG
echo $0 $* >>LOG

# Do format conversions on the audio signal, before other processing.
# This will also resample the speech signal to a standard rate, if desired.
# Resampling is done with the -resample flag.
#
# This script is designed to take advantage of a Beowulf cluster,
# if available.  (Using qmake.)    To run with qmake, set the
# -qmake NNN flag, where NNN is the number of processors in the cluster.
#
# The input to this script is in two pieces.   One is a database that
# lists the data files, either in FIAT format or a=v format.   Specify
# the name of the database with the -db FFF or the -dbav FFF flags, as
# appropriate.
# Note that pathnames in the database should either be absolute or relative
# to the directory where the database sits.  Pathnames are stored in two
# columns, "d" and "f" and the full pathname of the input audio data
# is "$d/$f.wav".
# The other part of the input is a directory tree of audio files.

# The output of this script is a directory tree one level deeper,
# where audio file $d/$f.wav is expanded into a directory
# $d/$f, containing raw.wav, raw.dat.
# raw.wav is just a link to the original audio (or the original data, resampled),
# raw.dat is the audio converted into the "GPK ASCII Image" format (see speechresearch/gpkio),

B=$(dirname $(type -p g_audioprep.py))
CLUSTERSIZE=0

rewrite=''
s='True'
DB='DB.fiat'
DBD='.'
misc=''
debug=0
make=make
resample=0
wav=wav
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-rewrite) rewrite=$m;;
	-debug) debug=1;;
	-resample) resample=$1; shift; ;;
	-wav) wav=$1; shift; ;;
	-j) CLUSTERSIZE=$1; shift;;
	-qmake) make="qmake -V -cwd --" ;;
	-db) DB="$1"; DBD=$(dirname "$1"); shift;;
	-dbav) DB="-rav $1"; DBD=$(dirname "$1"); shift;;
	-k | -t) misc="$misc $arg" ;;
	-s) s="$1"; shift;;		# Selecting a subset of the data.
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" = 0 
then
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
else
  np="-j $CLUSTERSIZE"
fi

>$m
echo B="$B" >>$m
echo REWRITE="$rewrite" >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo resample="$resample" >>$m
echo WAV="$wav" >>$m
echo >>$m

select_fiat_entries.py -select "$s" -penv 'import os.path' -penv "_dir='$DBD'" -show "'all : %s %s\n' % (os.path.join(_dir, d, f, 'raw.dat'), os.path.join(_dir, d, f, 'raw.wav'))" $DB >>$m

if test $resample != 0
then    # ---------------------------------------------

cat <<'ENDEND' >>$m

%/raw.wav : %.$(WAV) $(REWRITE)
	mkdir -p $* && sox $*.$(WAV) -r $(resample) $@ polyphase

ENDEND

else    # ---------------------------------------------

cat <<'ENDEND' >>$m

%/raw.wav : %.$(WAV)
	mkdir -p $* && cd $* && ln -s ../$(notdir $*).$(WAV) raw.wav

ENDEND

fi    # ---------------------------------------------

cat <<'ENDEND' >>$m

%/raw.dat : %/raw.wav $(B)/g_audioprep.py $(REWRITE)
	mkdir -p $* && $(B)/g_audioprep.py $*/raw.wav $@

ENDEND

if test $debug = 0
then
  $make $np $misc -f $m || g_die "$0 fails!" 
else
  cat $m
fi










speechresearch/prep_scripts/do_pdur.sh


#!/usr/bin/env bash

o=/tmp/$$.dat
trap "rm -f $o" EXIT

#Calculate the loudness of the main microphone
#signal, and (incidentally) the spectral slope.
# Loudness in channel 0, spectral slope in channel 1.


err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}
# PATH=$OV:${OXIROOT:-$ORD}/bin:$PATH

rewrite=0
DT=0.010
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	-rewrite) rewrite=1;;
	-dt) DT=$1; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	--) break;;
	esac
done

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.dat
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o $n.dat -nt $n.pdur.dat -o $n.dat -nt $n.pdur.sd \
    		# -o $OV/pdur.py -nt $n.dat -o $OV/pdur.py -nt $n.pdur.sd
    elif test $rewrite = 1 -o $n.dat -nt $n.pdur.dat  -o $OV/pdur.py -nt $n.dat
    then
      # rm -f $o $n.pdur.dat $n.pdur.sd
      rm -f $o $n.pdur.dat
      python $OV/pdur.py -dt $DT -f $n.dat -c 0 -o $o  ||
		g_die "pdur.py fails!" || exit 1
      imop -write BITPIX=-32 r $o = $n.pdur.dat
      # imop -write BITPIX=-32 r $o = $n.pdur.sd
    fi
done











speechresearch/prep_scripts/Mdo_audioprep_TIMIT.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT
trap '' SIGHUP
echo '#' $(date) >>LOG
echo $0 $* >>LOG

# Do format conversions on the audio signal, before other processing.
# This will also resample the speech signal to a standard rate, if desired.
# Resampling is done with the -resample flag.
#
# This script is designed to take advantage of a Beowulf cluster,
# if available.  (Using qmake.)    To run with qmake, set the
# -qmake NNN flag, where NNN is the number of processors in the cluster.
#
# The input to this script is in two pieces.   One is a database that
# lists the data files, either in FIAT format or a=v format.   Specify
# the name of the database with the -db FFF or the -dbav FFF flags, as
# appropriate.
# Note that pathnames in the database should either be absolute or relative
# to the directory where the database sits.  Pathnames are stored in two
# columns, "d" and "f" and the full pathname of the input audio data
# is "$d/$f.wav".
# The other part of the input is a directory tree of audio files.

# The output of this script is a directory tree one level deeper,
# where audio file $d/$f.wav is expanded into a directory
# $d/$f, containing raw.wav, raw.dat,
# raw.wav is just a link to the original audio (or original audio, resampled)
# raw.dat is the audio converted into the "GPK ASCII Image" format (see speechresearch/gpkio).

B=$(dirname $(type -p g_audioprep.py))
CLUSTERSIZE=0

rewrite=''
s='True'
DB='DB.fiat'
DBD='.'
misc=''
debug=0
make=make
resample=0
wav=wav
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-rewrite) rewrite=$m;;
	-debug) debug=1;;
	-resample) resample=$1; shift; ;;
	-wav) wav=$1; shift; ;;
	-j) CLUSTERSIZE=$1; shift;;
	-qmake) make="qmake -V -cwd --" ;;
	-db) DB="$1"; DBD=$(dirname "$1"); shift;;
	-dbav) DB="-rav $1"; DBD=$(dirname "$1"); shift;;
	-k | -t) misc="$misc $arg" ;;
	-s) s="$1"; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" = 0 
then
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
else
  np="-j $CLUSTERSIZE"
fi

>$m
echo B="$B" >>$m
echo REWRITE="$rewrite" >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo resample="$resample" >>$m
echo WAV="$wav" >>$m
echo >>$m

select_fiat_entries.py -select "$s" -penv 'import os.path' -penv "_dir='$DBD'" -show "'all : %s %s\n' % (os.path.join(_dir, d, f, 'raw.dat'), os.path.join(_dir, d, f, 'raw.wav'))" $DB >>$m

if test $resample != 0
then    # ---------------------------------------------

cat <<'ENDEND' >>$m

%/raw.wav : %.$(WAV) $(REWRITE)
	mkdir -p $* && sox $*.$(WAV) -r $(resample) $@ polyphase

ENDEND

else    # ---------------------------------------------

cat <<'ENDEND' >>$m

%/raw.wav : %.$(WAV)
	mkdir -p $* && sox $*.$(WAV) $@

ENDEND

fi    # ---------------------------------------------

cat <<'ENDEND' >>$m

%/raw.dat : %/raw.wav $(B)/g_audioprep.py $(REWRITE)
	mkdir -p $* && $(B)/g_audioprep.py $*/raw.wav $@

ENDEND

if test $debug = 0
then
  $make $np $misc -f $m || g_die "$0 fails!" 
else
  cat $m
fi










speechresearch/prep_scripts/do_fill_f0.sh


#!/bin/sh

#Calculate how periodic the main microphone signal is.

P=/home/gpk/oxi/bin

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    rm -f /tmp/$$.fillf0.dat
    if python $P/fill_curve.py -F0W $n.f0.dat /tmp/$$.fillf0.dat
    then
      imop -write 'BITPIX=-32' r /tmp/$$.fillf0.dat = $n.fillf0.dat
      # imop -write 'BITPIX=-32' r /tmp/$$.fillf0.dat = $n.fillf0.sd
    else
      g_die "fill_curve fails!" || exit 1
    fi
done











speechresearch/prep_scripts/Mdo_ssl.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT

#Calculate the loudness of the main microphone
#signal.

err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}
CLUSTERSIZE=0

rewrite=''
DT=0.010
s='True'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	-rewrite) rewrite=$m;;
	-qmake) CLUSTERSIZE=$1; shift;;
	-s) s="$1"; shift;;
	-dt) DT=$1; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	--) break;;
	esac
done

if test "$CLUSTERSIZE" -gt 0 && type qmake >/dev/null 2>&1
then
  np=''
  make="qmake -V -cwd -- -j $CLUSTERSIZE"
else
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
  make=make
fi

>$m
echo DT=$DT >>$m
echo OV=$OV >>$m
echo REWRITE=$rewrite >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m
select_fiat_entries.py -select "$s" -show "'all : %s/%s/sss.dat\n' % (d, f)" DB.fiat >>$m

cat <<'ENDEND' >>$m

%/sss.dat : %/raw.dat $(OV)/ssslope.py $(REWRITE)
	mkdir -p $$(dirname $*); python $(OV)/ssslope.py -dt $(DT) -f $*/raw.dat -c 0 -o $@

ENDEND

$make $np -f $m || g_die "$0 fails!" 










speechresearch/prep_scripts/Mdo_find_utterance_edges.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT

# Compute an acoustic feature vector describing the audio signal.

err="$0: OXIROOT needs to be set in the environment. Try /home/gpk/oxi or something similar."
OL=${OXIROOT:?$err}/lib
CLUSTERSIZE=0

rewrite=''
s='True'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-rewrite) rewrite=$m;;
	-qmake) CLUSTERSIZE=$1; shift;;
	-s) s="$1"; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" -gt 0 && type qmake >/dev/null 2>&1
then
  np=''
  make="qmake -V -cwd -- -j $CLUSTERSIZE"
else
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
  make=make
fi

>$m
echo OL=$OL >>$m
echo REWRITE=$rewrite >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m
select_fiat_entries.py -select "$s" -show "'all : %s/%s/ue.lbl\n' % (d, f)" DB.fiat >>$m

cat <<'ENDEND' >>$m

%/ue.lbl : %/loud.dat $(OL)/find_utterance_edges_n.py $(REWRITE)
	mkdir -p $$(dirname $*); python $(OL)/find_utterance_edges_n.py -label $@ $*

ENDEND

$make $np -f $m || g_die "$0 fails!" 










speechresearch/prep_scripts/Mdo_RMS.sh


#!/usr/bin/env bash

m=/tmp/$$.dat
# trap "rm -f $m" EXIT

#Calculate the loudness of the main microphone
#signal.

function g_die() { x="ERR: $*"; echo $x; echo $x 1>&2; exit 1;}

err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}

rewrite=''
DT=0.010
s='True'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	-rewrite) rewrite=$m;;
	-s) s="$1"; shift;;
	-dt) DT=$1; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	--) break;;
	esac
done

np=$(grep '^processor.:' /proc/cpuinfo | wc -l)

>$m
echo DT=$DT >>$m
echo OV=$OV >>$m
echo REWRITE=$rewrite >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m
select_fiat_entries.py -select "$s" -show "'all : %s/%s/rms.dat\n' % (d, f)" DB.fiat >>$m

cat <<'ENDEND' >>$m

%/rms.dat : %/raw.dat $(OV)/RMS.py $(REWRITE)
	mkdir -p $$(dirname $*); python $(OV)/RMS.py -hpf 60.0 -dt $(DT) -f $*/raw.dat -c 0 -o $@

ENDEND

make -j $np -f $m || g_die "$0 fails!" 










speechresearch/prep_scripts/Mdo_loud.sh


#!/usr/bin/env bash

m=$HOME/tmp/$$.dat
test -d $HOME/tmp || mkdir -p $HOME/tmp
trap "rm -f $m" EXIT

#Calculate the loudness of the main microphone
#signal.

function g_die() { x="ERR: $*"; echo $x; echo $x 1>&2; exit 1;}

ES=$(type -p emphasis_stevens.py) || g_die "Cannot find emphasis_stevens.py" || exit 3
CODE="$ES"
DB='DB.fiat'
DBD='.'
DT=0.010
CLUSTERSIZE=0
DT=0.010
rewrite=''
s='True'
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	--) break;;
	-harmless) CODE='';;
	-rewrite) rewrite=$m;;
	-j) CLUSTERSIZE=$1; shift;;
	-qmake) CLUSTERSIZE=$1; shift;;
	-s) s="$1"; shift;;
	-dt) DT=$1; shift;;
	-db) DB="$1"; DBD=$(dirname "$1"); shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	esac
done

if test "$CLUSTERSIZE" -gt 0 && type qmake >/dev/null 2>&1
then
  np=''
  make="qmake -V -cwd -- -j $CLUSTERSIZE"
else
  np=-j\ $(grep '^processor.:' /proc/cpuinfo | wc -l)
  make=make
fi

>$m
echo DT=$DT >>$m
echo CODE=$CODE >>$m
echo ES=$ES >>$m
echo REWRITE=$rewrite >>$m
echo '.PHONY: all' >>$m
echo '.SUFFIXES:' >>$m
echo >>$m

select_fiat_entries.py -select "$s" -penv 'import os.path' -penv "_dir='$DBD'" -show "'all : %s\n' % os.path.join(_dir, d, f, 'loud.dat')" $DB >>$m

cat <<'ENDEND' >>$m

%/loud.dat : %/raw.dat $(CODE) $(REWRITE)
	mkdir -p $$(dirname $*); python $(ES) -write BITPIX=-32 -dt $(DT) -f $*/raw.dat -c 0 -o $@

ENDEND

$make $np -f $m || g_die "$0 fails!" 










speechresearch/prep_scripts/do_irregularity.sh


#!/bin/sh

o=/tmp/$$.dat
trap "rm -f $o" EXIT

#Calculate how periodic the main microphone signal is.

# ORD=/home/mint/gpk
err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}
# PATH=$OV:${OXIROOT:-$ORD}/bin:$PATH

DT=0.010
rewrite=0
while true
do
	arg=$1; shift;
	case "$arg" in
	'') break;;
	-rewrite) rewrite=1;;
	-dt) DT=$1; shift;;
	*)	g_die "Unrecognized arg: $arg" || exit 2;;
	--) break;;
	esac
done

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s "$n.dat"
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o "$n.dat" -nt "$n.irr.dat" -o "$n.dat" -nt "$n.irr.sd"
    elif test $rewrite = 1 -o "$n.dat" -nt "$n.irr.dat"
    then
      rm -f $o "$n.irr.dat"
      python $OV/irregularity.py -write 'BITPIX=-32' -dt $DT -f "$n.dat" -c 0 -o $o ||
		g_die "irregularity.py fails!" || exit 1
      # imop -write 'BITPIX=-32' r $o -0.5 Fmax = "$n.irr.sd"
      imop -write 'BITPIX=-32' r $o -0.5 Fmax = "$n.irr.dat"
    fi
done











speechresearch/prep_scripts/do_peakiness.sh


#!/usr/bin/env bash

o=/tmp/$$.dat
trap "rm -f $o" EXIT

#Calculate the peakiness of the main microphone
#signal.

err="$0: OXIVOICE needs to be set in the environment.  Try /home/mint/gpk/voicing."
OV=${OXIVOICE:?$err}

rewrite=0
if test "$1" = '-rewrite'
then
  rewrite=1
fi

for n in $(select_fiat_entries.py -show "'%s/%s' % (d, f)" DB.fiat)
do
    echo 'Working on' $n
    if test ! -s $n.dat
    then
      g_die "No data: $n" || exit 1
    # elif test $rewrite = 1 -o $n.dat -nt $n.pkns.dat -o $n.dat -nt $n.pkns.sd
    elif test $rewrite = 1 -o $n.dat -nt $n.pkns.dat
    then
      # rm -f $o $n.pkns.dat $n.pkns.sd
      rm -f $o $n.pkns.dat
      if $OV/peakiness.py -hpf 60.0 -dt 0.010 -f $n.dat -c 0 -o $o
      then
        imop -write BITPIX=-32 r $o 5 Fmin = $n.pkns.dat
        # imop -write BITPIX=-32 r $o 5 Fmin = $n.pkns.sd
      else
        g_die "peakiness.py fails!" || exit 1
      fi
    fi
done











speechresearch/prep_scripts/Mdo_audioprep.py


#! python

import os
import sys
import signal
from gmisclib import die
from gmisclib import makemake as M
from gmisclib import g2_select

signal.signal(signal.SIGHUP, signal.SIG_IGN)
M.maketemp(dir=os.path.join(os.environ['HOME'], 'tmp'))
M.setlog('LOG')
M.log("#" + M.date())
M.log(' '.join(sys.argv))

# Do format conversions on the audio signal, before other processing.
# This will also resample the speech signal to a standard rate, if desired.
# Resampling is done with the -resample flag.
#
# This script is designed to take advantage of a Beowulf cluster,
# if available.  (Using qmake.)    To run with qmake, set the
# -qmake NNN flag, where NNN is the number of processors in the cluster.
#
# The input to this script is in two pieces.   One is a database that
# lists the data files, either in FIAT format or a=v format.   Specify
# the name of the database with the -db FFF or the -dbav FFF flags, as
# appropriate.
# Note that pathnames in the database should either be absolute or relative
# to the directory where the database sits.  Pathnames are stored in two
# columns, "d" and "f" and the full pathname of the input audio data
# is "$d/$f.wav".
# The other part of the input is a directory tree of audio files.

# The output of this script is a directory tree one level deeper,
# where audio file $d/$f.wav is expanded into a directory
# $d/$f, containing raw.wav, raw.dat.
# raw.wav is just a link to the original audio (or the original data, resampled),
# raw.dat is the audio converted into the "GPK ASCII Image" format (see speechresearch/gpkio),

B = M.path_to('g_audioprep.py')
CODE = B
CLUSTERSIZE = None
Rewrite = None
Selector = 'True'
DB = 'DB.fiat'
DBD = '.'
misc = []
Resample = None
WAV = 'wav'
Channel = None
Harmless = False

arglist = sys.argv[1:]
while arglist and arglist[0].startswith('-'):
	arg = arglist.pop(0)
	if arg == '':
		break
	elif arg == '--':
		break
	elif arg == '-channel':
		Channel = arglist.pop(0)
		# You can specify a channel here, or if it
		# begins with '@', then it specifies a variable
		# to look up in the header of the metadata file.
		# That variable then specifies the audio channel.
	elif arg == '-rewrite':
		Rewrite = M.makefile
	elif arg == '-harmless':
		CODE = ''
	elif arg == '-debug':
		M.set_debug()
	elif arg == '-resample':
		Resample = arglist.pop(0)
	elif arg == '-wav':
		WAV = arglist.pop(0)
	elif arg == '-j':
		CLUSTERSIZE = arglist.pop(0)
	elif arg == '-qmake':
		M.set_make_prog('qmake', '-V', '-cwd', '--')
	elif arg == '-db':
		DB = arglist.pop(0)
		DBD = os.path.dirname(DB)
	elif arg == '-dbav':
		DB = arglist.pop(0)
		DBD = os.path.dirname(DB)
		M.DB_format = 'avio'
	elif arg in ['-k', '-t']:
		misc.append(arg)
	elif arg == '-s':
		Selector = arglist.pop(0)	# Selecting a subset of the data.
	else:
		die.die("Unrecognized arg: %s" % arg)

if CLUSTERSIZE is None:
	M.makeflags.extend(['-j', M.ncpu()])
else:
	M.makeflags.extend(["-j", CLUSTERSIZE])

M.var('B', M.quote(B))
M.var('CODE', M.quote(CODE))

if Rewrite:
	M.var('REWRITE', M.quote(Rewrite))

M.var('WAV', M.quote(WAV))

all1 = []
all2 = []
metaheader, metadata = M.read(DB)
for d in g2_select.filter_iter(Selector, metadata):
	all1.append(os.path.join(DBD, d['d'], d['f'], 'raw.dat'))
	all2.append(os.path.join(DBD, d['d'], d['f'], 'raw.wav'))
M.rule('all : %s' % (' '.join(all1)))
M.rule('all : %s' % (' '.join(all2)))

if Resample is not None:
	M.var('resample', M.quote(Resample))
	M.rule("%/raw.wav : %.$(WAV) $(REWRITE)",
			"mkdir -p $* && sox $*.$(WAV) -r $(resample) $@ polyphase"
		)

else:
	M.rule("%/raw.wav : %.$(WAV)",
			"mkdir -p $* && cd $* && ln -s ../$(notdir $*).$(WAV) raw.wav"
		)

if Channel is None:
	M.var('Channel', '')
elif Channel.startswith('@') and Channel[1:] in metaheader:
	M.var('Channel', '-c %s' % metaheader[Channel[1:]])
else:
	M.var('Channel', '-c %s' % Channel)

M.rule("%/raw.dat : %/raw.wav $(CODE) $(REWRITE)",
		"mkdir -p $* && $(B) $(Channel) $*/raw.wav $@"
	)

M.finish()
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It's there, but it's a C module, not python.

I apologize for the awful lack of documentation; it'll come eventually.
I will ask that you keep a bit of a log and write me something that I can
post on the web site to help other people.    At least a few paragraphs of
notes.

So, that being said, the most current code is available from
http://sourceforge.net/projects/speechresearch, which is
the "speechresearch" project.  If you download it via subversion (svn),
you'll get the current code.      If that's a problem, I'm happy to send you a
tar file.

Assuming you have that version of the code, it forms a directory tree

speechresearch/gmisclib/something.py
                                       /...
                         /voicing/emphasis_stevens.py
                                     /...
                         /gpklib/...
                         /gpkio/...
                         /gpk_img_py/...

You presumably found speechresearch/voicing/emphasis_stevens.py,
which is the python code to compute the "loudness".
(That's really the "specific loudness": in Zwicker (1977) terminology,
it is the sum of all the specific loudnesses in all the frequency bands.
The percieved loudness is really the average of the specific loudness
over approximately a 250ms interval.)

Now, the code for gpk_img is in gpk_img_py,
but *that* code depends on the gpkio library which depends
on the gpklib library.

So, go to gpklib, and look at the README file.
gpkieee754.c and gpkieee754.h describe what kind of floating
point you have and (if necessary) define functions for handling
Not-A-Number and Infinity.

Normally, you can just copy one of the supplied versions into
those positions.

"make.inc" is the part of the makefile that varies from one
computer to another.    Normally, you can just take one of
the available versions, and possibly modify it.

The CRITICAL thing is that you need to make "BASE" in make.inc
point to the place where the library will be installed.
Libraries will go into $BASE/lib and include files into $BASE/include.
Possibly, you may want to fiddle with the compiler flags
or (less likely) other things.

Then, you "make" and "make install".


Linux:    
    cp make.Linux.inc make.inc
    cp gpkieee754_Linux.c gpkieee754.c
    cp gpkieee754_Linux.h gpkieee754.h
    make
    make install


Then, go to gpkio and look at the README file.
You MUST edit the makefile to make GPKLIB_ROOT point to the place
where gpklib is installed.   $(GPKLIB_ROOT)/lib must be the directories
where the libraries are, and $(GPKLIB_ROOT)/include must contain
the include files.

then make and "make install".


Now, you need the "numpy" module.   That's a standard numeric package
that's easy to find.  Install it (with full headers).

Next, go to  gpk_img_python and run
python setup.py install
(and maybe give it a --prefix=somewhere flag to have it install
in the correct place.)   If your python has a complete development
version with all the header files and such, there should be no trouble.
(Most modern linux distributions have a "python-dev" package for this
purpose.)

At this point, you should be able to do this:

python
>>>import gpkimgclass
>>>
and have it succeed.     The rest is easy.


By the way, some documentation on the python is available at
http://kochanski.org/gpk/code/speechresearch










speechresearch/fpconst-0.7.2/fpconst.py


"""Utilities for handling IEEE 754 floating point special values

This python module implements constants and functions for working with
IEEE754 double-precision special values.  It provides constants for
Not-a-Number (NaN), Positive Infinity (PosInf), and Negative Infinity
(NegInf), as well as functions to test for these values.

The code is implemented in pure python by taking advantage of the
'struct' standard module. Care has been taken to generate proper
results on both big-endian and little-endian machines. Some efficiency
could be gained by translating the core routines into C.

See <http://babbage.cs.qc.edu/courses/cs341/IEEE-754references.html>
for reference material on the IEEE 754 floating point standard.

Further information on this package is available at
<http://www.analytics.washington.edu/statcomp/projects/rzope/fpconst/>.

------------------------------------------------------------------
Author:    Gregory R. Warnes <Gregory.R.Warnes@Pfizer.com>
Date:      2005-02-24
Version:   0.7.2
Copyright: (c) 2003-2005 Pfizer, Licensed to PSF under a Contributor Agreement
License:   Licensed under the Apache License, Version 2.0 (the"License");
	   you may not use this file except in compliance with the License.
	   You may obtain a copy of the License at

	       http://www.apache.org/licenses/LICENSE-2.0

	   Unless required by applicable law or agreed to in
	   writing, software distributed under the License is
	   distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR
	   CONDITIONS OF ANY KIND, either express or implied.  See
	   the License for the specific language governing
	   permissions and limitations under the License.
------------------------------------------------------------------
"""

__version__ = "0.7.2"
ident = "$Id: fpconst.py,v 1.16 2005/02/24 17:42:03 warnes Exp $"

import struct, operator

# check endianess
_big_endian = struct.pack('i',1)[0] != '\x01'

# and define appropriate constants
if(_big_endian): 
    NaN    = struct.unpack('d', '\x7F\xF8\x00\x00\x00\x00\x00\x00')[0]
    PosInf = struct.unpack('d', '\x7F\xF0\x00\x00\x00\x00\x00\x00')[0]
    NegInf = -PosInf
else:
    NaN    = struct.unpack('d', '\x00\x00\x00\x00\x00\x00\xf8\xff')[0]
    PosInf = struct.unpack('d', '\x00\x00\x00\x00\x00\x00\xf0\x7f')[0]
    NegInf = -PosInf

def _double_as_bytes(dval):
    "Use struct.unpack to decode a double precision float into eight bytes"
    tmp = list(struct.unpack('8B',struct.pack('d', dval)))
    if not _big_endian:
        tmp.reverse()
    return tmp

##
## Functions to extract components of the IEEE 754 floating point format
##

def _sign(dval):
    "Extract the sign bit from a double-precision floating point value"
    bb = _double_as_bytes(dval)
    return bb[0] >> 7 & 0x01

def _exponent(dval):
    """Extract the exponentent bits from a double-precision floating
    point value.

    Note that for normalized values, the exponent bits have an offset
    of 1023. As a consequence, the actual exponentent is obtained
    by subtracting 1023 from the value returned by this function
    """
    bb = _double_as_bytes(dval)
    return (bb[0] << 4 | bb[1] >> 4) & 0x7ff

def _mantissa(dval):
    """Extract the _mantissa bits from a double-precision floating
    point value."""

    bb = _double_as_bytes(dval)
    mantissa =  bb[1] & 0x0f << 48
    mantissa += bb[2] << 40
    mantissa += bb[3] << 32
    mantissa += bb[4]
    return mantissa 

def _zero_mantissa(dval):
    """Determine whether the mantissa bits of the given double are all
    zero."""
    bb = _double_as_bytes(dval)
    return ((bb[1] & 0x0f) | reduce(operator.or_, bb[2:])) == 0

##
## Functions to test for IEEE 754 special values
##

def isNaN(value):
    "Determine if the argument is a IEEE 754 NaN (Not a Number) value."
    return (_exponent(value)==0x7ff and not _zero_mantissa(value))

def isInf(value):
    """Determine if the argument is an infinite IEEE 754 value (positive
    or negative inifinity)"""
    return (_exponent(value)==0x7ff and _zero_mantissa(value))

def isFinite(value):
    """Determine if the argument is an finite IEEE 754 value (i.e., is
    not NaN, positive or negative inifinity)"""
    return (_exponent(value)!=0x7ff)

def isPosInf(value):
    "Determine if the argument is a IEEE 754 positive infinity value"
    return (_sign(value)==0 and _exponent(value)==0x7ff and \
            _zero_mantissa(value))

def isNegInf(value):
    "Determine if the argument is a IEEE 754 negative infinity value"
    return (_sign(value)==1 and _exponent(value)==0x7ff and \
            _zero_mantissa(value))

##
## Functions to test public functions.
## 

def test_isNaN():
    assert( not isNaN(PosInf) )
    assert( not isNaN(NegInf) )
    assert(     isNaN(NaN   ) )
    assert( not isNaN(   1.0) )
    assert( not isNaN(  -1.0) )

def test_isInf():
    assert(     isInf(PosInf) )
    assert(     isInf(NegInf) )
    assert( not isInf(NaN   ) )
    assert( not isInf(   1.0) )
    assert( not isInf(  -1.0) )

def test_isFinite():
    assert( not isFinite(PosInf) )
    assert( not isFinite(NegInf) )
    assert( not isFinite(NaN   ) )
    assert(     isFinite(   1.0) )
    assert(     isFinite(  -1.0) )

def test_isPosInf():
    assert(     isPosInf(PosInf) )
    assert( not isPosInf(NegInf) )
    assert( not isPosInf(NaN   ) )
    assert( not isPosInf(   1.0) )
    assert( not isPosInf(  -1.0) )

def test_isNegInf():
    assert( not isNegInf(PosInf) )
    assert(     isNegInf(NegInf) )
    assert( not isNegInf(NaN   ) )
    assert( not isNegInf(   1.0) )
    assert( not isNegInf(  -1.0) )

# overall test
def test():
    test_isNaN()
    test_isInf()
    test_isFinite()
    test_isPosInf()
    test_isNegInf()
    
if __name__ == "__main__":
    test()











speechresearch/fpconst-0.7.2/setup.py


"""
------------------------------------------------------------------
Author:    Gregory R. Warnes <Gregory.R.Warnes@Pfizer.com>
Date:      2005-02-24
Version:   0.7.2
Copyright: (c) 2003-2005 Pfizer, Licensed to PSF under a Contributor Agreement
License:   Licensed under the Apache License, Version 2.0 (the"License");
	   you may not use this file except in compliance with the License.
	   You may obtain a copy of the License at

	       http://www.apache.org/licenses/LICENSE-2.0

	   Unless required by applicable law or agreed to in
	   writing, software distributed under the License is
	   distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR
	   CONDITIONS OF ANY KIND, either express or implied.  See
	   the License for the specific language governing
	   permissions and limitations under the License.
------------------------------------------------------------------
"""



from distutils.core import setup

url="http://www.analytics.washington.edu/statcomp/projects/rzope/fpconst/"

import fpconst

setup(name="fpconst",
      version=fpconst.__version__,
      description="Utilities for handling IEEE 754 floating point special values",
      author="Gregory Warnes",
      author_email="Gregory.R.Warnes@Pfizer.com",
      url = url,
      long_description=fpconst.__doc__,
      py_modules=['fpconst']
     )











speechresearch/fpconst-0.7.2/PKG-INFO


Metadata-Version: 1.0
Name: fpconst
Version: 0.7.2
Summary: Utilities for handling IEEE 754 floating point special values
Home-page: http://www.analytics.washington.edu/statcomp/projects/rzope/fpconst/
Author: Gregory Warnes
Author-email: Gregory.R.Warnes@Pfizer.com
License: UNKNOWN
Description: Utilities for handling IEEE 754 floating point special values
        
        This python module implements constants and functions for working with
        IEEE754 double-precision special values.  It provides constants for
        Not-a-Number (NaN), Positive Infinity (PosInf), and Negative Infinity
        (NegInf), as well as functions to test for these values.
        
        The code is implemented in pure python by taking advantage of the
        'struct' standard module. Care has been taken to generate proper
        results on both big-endian and little-endian machines. Some efficiency
        could be gained by translating the core routines into C.
        
        See <http://babbage.cs.qc.edu/courses/cs341/IEEE-754references.html>
        for reference material on the IEEE 754 floating point standard.
        
        Further information on this package is available at
        <http://www.analytics.washington.edu/statcomp/projects/rzope/fpconst/>.
        
        ------------------------------------------------------------------
        Author:    Gregory R. Warnes <Gregory.R.Warnes@Pfizer.com>
        Date:      2005-02-24
        Version:   0.7.2
        Copyright: (c) 2003-2005 Pfizer, Licensed to PSF under a Contributor Agreement
        License:   Licensed under the Apache License, Version 2.0 (the"License");
        you may not use this file except in compliance with the License.
        You may obtain a copy of the License at
        
        http://www.apache.org/licenses/LICENSE-2.0
        
        Unless required by applicable law or agreed to in
        writing, software distributed under the License is
        distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR
        CONDITIONS OF ANY KIND, either express or implied.  See
        the License for the specific language governing
        permissions and limitations under the License.
        ------------------------------------------------------------------
        
Platform: UNKNOWN










speechresearch/fpconst-0.7.2/README


------------------------------------------------------------------
fpconst: A Python module for handling IEEE 754 floating point special
         values
------------------------------------------------------------------
Author:    Gregory R. Warnes <Gregory.R.Warnes@Pfizer.com>
Date:      2005-02-24
Version:   0.7.2
Copyright: (c) 2003-2005 Pfizer, Licensed to PSF under a Contributor Agreement
------------------------------------------------------------------

This module provides 'fpconst' a reference implementation of Python
Enhancement Protocol (PEP) 754, "IEEE 754 Floating Point Special
Values".  See the file pep-0754.txt or
http://www.python.org/peps/pep-0754.html for the text of PEP 754.

INSTALLATION

    This is a standard Python source package. Consequently, simply unpack
    the source distribution, change into the diretory, and run
    
       $ Python setup.py install

DOCUMENTATION

    See the text of PEP 754 at http://www.python.org/peps/pep-0754.html
    or the contents of the file pep-0754.txt

LICENSE

   Copyright 2003-2005 Pfizer

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.










speechresearch/gpk_img_python/gpkimg.cc


#include "Python.h"
#include <ctype.h>

#include "numpy/arrayobject.h"

#include <ctype.h>
#include "gpk_std.h"
#include "gpklib/image.h"
#include "gpklib/innerloop4.h"
#include "gpklib/ieee754.h"
#include "gpklib/assert.h"
#include "gpkio.h"
#include "gpkio/rw_misc.h"


#define D	if(0)

C int SMALLDIM = 10;	/* Ideally, chosen un consideration of INNERLOOP's overhead. */
C int SMALLSTRIDE = 16;	/* Ideally, chosen to match the processor's cache. */


static PyObject * gpkimg_read(PyObject*self, PyObject*args)
{
/* int d[2]; */
npy_intp d[2];
const char *name;
struct image *i;
PyArrayObject *a = 0;
struct multi_image ii;
int hdronly = 0;

if(!PyArg_ParseTuple(args, "s|i:gpkimg.read(string)", &name, &hdronly))
	return NULL;

Py_BEGIN_ALLOW_THREADS
ii = readfile(name, hdronly);

if(ii.n_image <= 0) {
	char b1[] = "Cannot open ";
	char *buf = (char *)malloc(strlen(name) + strlen(b1) + 1);
	strcpy(buf, b1);
	strcat(buf, name);
	Py_BLOCK_THREADS;
	PyErr_SetString(PyExc_IOError, buf);
	free(buf);
	return NULL;
	}

assert(ii.n_image == 1);
i = &ii.image[0];
D fprintf(stderr, "read in %dx%d\n", i->npts, i->nlines);
assert(i->npts>0 && i->nlines>0);
BOOL ok = image_normalize(i);
D fprintf(stderr, "read in %dx%d\n", i->npts, i->nlines);
D fprintf(stderr, "ok=%d\n", ok);
assert(ok);

d[1] = i->npts;
d[0] = i->nlines;

Py_END_ALLOW_THREADS;
D fprintf(stderr, "read in %ldx%ld\n", (long)(d[0]), (long)(d[1]));
/*
a = (PyArrayObject *)PyArray_FromDims(2, d, PyArray_FLOAT);
*/
if(!hdronly) {
	a = (PyArrayObject *)PyArray_SimpleNew(2, d, NPY_FLOAT);
	assert(a);
	assert(i->H);
}

assert(i->prop);
proplist pl = *(i->prop);
Py_BEGIN_ALLOW_THREADS
if(!hdronly)
	memcpy(a->data, i->H[0], sizeof(float)*i->nlines*i->npts);
normalize_proplist(&pl, i);
Py_END_ALLOW_THREADS;

PyObject *dict = PyDict_New();
assert(dict);

C property *p = pl.first;
for(; p; p=p->next) {
	if(!p->attr || !*p->attr || !p->val) {
		continue;
	}
	if(pl.get(p->attr) != p) {	/* Drop duplicates. */
		continue;
	}

	char *a0 = strdup(p->attr);
	char *at = a0;
	assert(a0);

	/* Take out special markings on attributes. */
	if(*at == '%') {
		char *b;
		at++;
		for(b=at; *b; b++)
			*b = toupper(*b);
	}
	if(*at != '\0'  && at[strlen(at)-1]=='*')
		at[strlen(at)-1] = '\0';

	PyObject *val = PyString_FromString(p->val);
	if(PyDict_SetItemString(dict, at, val) < 0)
		assert(0);
	free(a0);
	Py_DECREF(val);
}

multi_image_destr(&ii);

if(a == 0)
	return dict;
return Py_BuildValue("NN", dict, a);	/* Should this be "NN" ? */
}






static PyObject * gpkimg_write(PyObject*self, PyObject*args)
{
 const char *name;
 PyObject *hdr, *array;
 struct image i;
 BOOL ok;

 D fprintf(stderr, "A\n");
 if(!PyArg_ParseTuple(args, "sOO:gpkimg.write(string,hdr,array)", &name, &hdr, &array))
	return NULL;

 if(! PyArray_Check(array)) {
	PyErr_SetString(PyExc_TypeError, "array must be Numeric");
	return NULL;
 }
 

 C int typenum = ((PyArrayObject*)array)->descr->type_num;
 PyArrayObject *a;
 if(typenum == PyArray_DOUBLE)
	a = (PyArrayObject *)PyArray_FromObject(array, PyArray_DOUBLE, 2, 2);
 else
	a = (PyArrayObject *)PyArray_FromObject(array, PyArray_FLOAT, 2, 2);
 if(a == NULL)
	return NULL;

 D fprintf(stderr, "C\n");
 if(PySequence_Check(hdr) < 0)	{
	Py_DECREF(a);
	PyErr_SetString(PyExc_TypeError, "arg 2 needs to be a sequence");
	return NULL;
 }
 /* hdr is a list of (a, v) tuples */

 Py_BEGIN_ALLOW_THREADS
 D fprintf(stderr, "D\n");
 image_constr_all(&i, quiet_nan(0), quiet_nan(0), quiet_nan(0),
		(C char *)0, quiet_nan(0), (C char *)0, (char *)0);
 i.zscale = 1.0;
 i.zshift = 0.0;
 D fprintf(stderr, "E:%ldx%ld\n", (long)(a->dimensions[0]),
 			(long)(a->dimensions[1])
			);
 ok = image_alloc_float(&i, a->dimensions[0], a->dimensions[1]);
 assert(ok);

 D fprintf(stderr, "image_check()=%d\n", image_check(&i));
 Py_END_ALLOW_THREADS

 D fprintf(stderr, "G\n");
 int j;
 C int ntuples = PySequence_Length(hdr);


 for(j=0; j<ntuples; j++) {
	PyObject *tup = PySequence_GetItem(hdr, j);
	if(tup == NULL) {
		Py_DECREF(a);
		image_destr(&i);
		return NULL;
	}
	if(!PyTuple_Check(tup) || PyTuple_Size(tup)!=2) {
		image_destr(&i);
		Py_DECREF(a);
		Py_DECREF(tup);
		PyErr_SetString(PyExc_TypeError, "Header must be a sequence of 2-tuples.");
		return NULL;
	}
	PyObject *attr = PyTuple_GetItem(tup, 0);
	/* PyTuple_GetItem returns a borrowed reference.  Do Not call Py_DECREF on it.*/
	if(attr == NULL) {
		image_destr(&i);
		Py_DECREF(a);
		Py_DECREF(tup);
		return NULL;
	}
	if(!PyString_Check(attr)) {
		image_destr(&i);
		Py_DECREF(a);
		Py_DECREF(tup);
		PyErr_SetString(PyExc_TypeError, "mapping key must be string");
		return NULL;
	}
	char *aa = PyString_AsString(attr);
		/* Aa points into the python obj. Don't free. */
	assert(aa);
	PyObject *val = PyTuple_GetItem(tup, 1);
	/* PyTuple_GetItem returns a borrowed reference.  Do Not call Py_DECREF on it.*/
	if(val == NULL) {
		image_destr(&i);
		Py_DECREF(a);
		Py_DECREF(tup);
		return NULL;
	}
	char *vv;
	if(PyString_Check(val))
		vv = PyString_AsString(val);	/* vv points into val. Don't DECREF early. */
	else	{
		image_destr(&i);
		PyErr_SetString(PyExc_TypeError, "All values must be strings");
		Py_DECREF(a);
		Py_DECREF(tup);
		return NULL;
	}


	if(strcmp(aa, "NAXIS1") == 0)
		;
	else if(strcmp(aa, "NAXIS2") == 0)
		;
	else if(strcmp(aa, "NAXIS") == 0)
		;
	else {
		D fprintf(stderr, "setting %s = %s\n", aa, vv);
		set_attr(&i, aa, vv);
	Py_DECREF(tup);
	}

 }
 D fprintf(stderr, "I\n");
 D fprintf(stderr, "image_check()=%d\n", image_check(&i));


 Py_BEGIN_ALLOW_THREADS
 D fprintf(stderr, "J\n");
 if(a->descr->type_num == PyArray_FLOAT) {
	float *H = i.H[0];
	char *ad = a->data;
	C npy_intp *s = a->strides;
	C int np = i.npts;
	if(s[1] == sizeof(float))
		memcpy(H, ad, sizeof(float)*i.nlines*np);
	else
		INNERLOOP(j, 0, i.nlines*np, H[j] = *(float *)(ad + (j/np)*s[0]+(j%np)*s[1]))
 }
 else if(a->descr->type_num == PyArray_DOUBLE) {
	float *H = i.H[0];
	char *ad = a->data;
	C npy_intp *s = a->strides;
	C int np = i.npts;
	INNERLOOP(j, 0, i.nlines*i.npts, H[j] = *(double *)(ad + (j/np)*s[0]+(j%np)*s[1]))
 }
 else
	assert(0);
 D fprintf(stderr, "image_check()=%d\n", image_check(&i));
 Py_BLOCK_THREADS;
 Py_DECREF(a);
 Py_UNBLOCK_THREADS;

 D fprintf(stderr, "K\n");
 D fprintf(stderr, "image_check()=%d\n", image_check(&i));

 ok = writefile(&i, name, (char *)0);
 D fprintf(stderr, "L\n");
 image_destr(&i);
 Py_END_ALLOW_THREADS
 if(!ok) {
	char b1[] = "Cannot write ";
	char *buf = (char *)PyMem_Malloc(strlen(name) + strlen(b1) + 1);
	strcpy(buf, b1);
	strcat(buf, name);
	PyErr_SetString(PyExc_IOError, buf);
	PyMem_Free(buf);
	return NULL;
	}

 D fprintf(stderr, "M\n");

 Py_INCREF(Py_None);
 return Py_None;
}





#if 0

static PyObject *
gpkimg_isNaN(PyObject *self, PyObject *args)
{
	PyObject *input;
	PyArrayObject *array, *result;
	int i;
	int isfloat = 0;
	int dim[2], ris, rjs, ais, ajs;
 
	if (!PyArg_ParseTuple(args, "O", &input))
		return NULL;
	array = (PyArrayObject *)
		PyArray_FromObject(input, PyArray_FLOAT, 2, 2);
	if (array == NULL) {
		array = (PyArrayObject *)
			PyArray_FromObject(input, PyArray_DOUBLE, 2, 2);
		if(array == NULL)
			return NULL;
		isfloat = 0;
	}
	else
		isfloat = 1;
 
/*
	result = (PyArrayObject *)PyArray_FromDims(array->nd, array->dimensions, PyArray_SHORT);
*/
	result = (PyArrayObject *)PyArray_SimpleNew(array->nd, array->dimensions, NPY_SHORT);
	if (result == NULL)	 {
		Py_DECREF(array);
		return NULL;
	}

	/* Arrange to put the longer dimension in the inner loop,
	 * for greater efficiency. */
	const int order = (array->dimensions[1] > array->dimensions[0])
				+ (array->dimensions[0]<SMALLDIM)
				- (array->dimensions[1]<SMALLDIM)
				+ (array->strides[0]<SMALLSTRIDE)
				+ (result->strides[0]<SMALLSTRIDE)
				- (array->strides[1]<SMALLSTRIDE)
				- (result->strides[1]<SMALLSTRIDE);
	if(order >= 0) {
		dim[0] = array->dimensions[0];
		dim[1] = array->dimensions[1];
		ris = result->strides[0];
		rjs = result->strides[1];
		ais = array->strides[0];
		ajs = array->strides[1];
	}
	else {
		dim[1] = array->dimensions[0];
		dim[0] = array->dimensions[1];
		rjs = result->strides[0];
		ris = result->strides[1];
		ajs = array->strides[0];
		ais = array->strides[1];
	}

	OPENMP(omp parallel for schedule(dynamic, 64))
	for (i = 0; i < dim[0]; i++) {
		char *ri = result->data + i * ris;
		char *ai = array->data + i * ais;
		if(isfloat) {
			INNERLOOP(j, 0, dim[1], *(short*)(ri+rjs*j) = (short)isnanf(*(float*)(ai+ajs*j)));
		}
		else	{
			INNERLOOP(j, 0, dim[1], *(short*)(ri+rjs*j) = (short)isnan(*(double*)(ai+ajs*j)));
		}
	}
	Py_DECREF(array);
	return PyArray_Return(result);
}



#endif



static PyMethodDef GpkimgMethods[] = {
#if 0
	{"isNaN", gpkimg_isNaN, METH_VARARGS, "Returns True if given Not-a-number"},
#endif
	{"read", gpkimg_read, METH_VARARGS, "Read in a data file"},
	{"write", gpkimg_write, METH_VARARGS, "Write out a data file."},
	{NULL, NULL}
};

static char *doc = "A class for reading 2-dimensional arrays of data.";

extern "C" void initgpkimg()
{
	PyObject *m = Py_InitModule3("gpkimg", GpkimgMethods, doc);
	if(!m)
		return;
	import_array();
}












speechresearch/gpk_img_python/MakeDoc


#!/bin/sh

# Make documentation and place it where it will appear on the web:

TARGET=$HOME/kochanski.org/gpk/code/speechresearch/gpk_img_python
rm -rf $TARGET
mkdir -p $TARGET
epydoc --config epydoc.config --html -o $TARGET --show-imports *.py










speechresearch/gpk_img_python/test.py


import Numeric as N
import gpkimgclass

x = N.zeros((10,10), N.Float)
q = gpkimgclass.gpk_img({}, x)
q.write('/tmp/foo.dat')
print x[0]
print x
q.write('/tmp/foo.dat')
print x










speechresearch/gpk_img_python/epydoc.config


[epydoc]
name: Speechresearch/gpk_img_python
url: http://sourceforge.net/projects/speechresearch
link: <a href="http://sourceforge.net/projects/speechresearch">Speechresearch/gpk_img_python</a> (<a href="http://kochanski.org/gpk">gpk</a>)
imports: yes
inheritance: included
graph: classtree
imports: yes
private: no










speechresearch/gpk_img_python/setup.py



from distutils.core import setup, Extension

# The following code helps you find libgpk.so and libgpkio.so,
# so long as they are somewhere on LD_LIBRARY_PATH.    This may be important
# if you are using a binary distribution which may have its own limited idea
# of a search path, and you have added more directories (for your own software)
# to LD_LIBRARY_PATH.
import os
GPKLIB_LIB = None
pl = os.environ['LD_LIBRARY_PATH'].split(':')
for p in pl:
	for ext in ['so', 'a']:
		pp = os.path.join(p, 'libgpk.%s' % ext)
		if os.path.isfile(pp) and os.access(pp, os.R_OK):
			GPKLIB_LIB = p
			break
	if GPKLIB_LIB is not None:
		break
assert GPKLIB_LIB is not None, "Cannot find gpklib.so"
# GPKLIB_LIB = '/home/mace/gpk/local/lib'
print 'lib=', GPKLIB_LIB

# This tells where the libgpk include files go:
GPKLIB_INCLUDES = os.path.join(os.path.split(GPKLIB_LIB)[0], 'include')
# GPKLIB_INCLUDES = '/home/mace/gpk/local/include'
print 'includes=', GPKLIB_INCLUDES

import numpy

setup(name="gpkimg", version="1.2.5",
	description = "Interface to gpkio 2-D image formats",
	author = "Greg Kochanski",
	author_email = "gpk@kochanski.org",
	py_modules = ["gpkimgclass"],
	ext_modules = [
		Extension("gpkimg", [ "gpkimg.cc" ],
				libraries = ["gpk", "gpkio"],

				# Places to look for gpklib.h and gpkio.h:
				include_dirs = [
						GPKLIB_INCLUDES,
						numpy.get_include()
						],

				# Places to look or libgpk and libgpkio:
				library_dirs = [
						GPKLIB_LIB
						],
				language = 'c++'
			)
		]
	)










speechresearch/gpk_img_python/gpkimgclass.py


"""This module is a python interface to the gpkio library.
That library can read in a variety of 2-dimensional image
types and multichannel audio data.

When used with a current version of the libgpkio library,
* it reads and writes in NASA FITS files that contain 2-D images
	(these are used for astronomical data, typically
	images from telescopes),
* it reads HTK HParm format files
	(these are used for speech data and feature vectors
	for the HTK Hidden Markov Model Toolkit,
	for speech recognition systems),
* it reads and writes the NIST SPHERE speech data format
	(though not all variants),
* it reads a header + data format called GPK ASCII Image
	that I frequently use.   (This format can
	give you a completely ASCII data file, or have
	a human-readable ASCII header followed by binary
	data.  It's designed for 2-D images and adapts well
	to multichannel audio data.)
* it reads and writes the obsolete J. A. Tyson data format called FOCAS,
	which is a binary format for 2-D astronomical images,
* it reads and writes an old AT&T speech data format called SIG
	(used for speech data),
* it reads an old AT&T speech data format called ATTSSW
	(used for speech data),
* it reads a data format called "EST" from the "Edinburgh
	Speech Tools".

The code is designed to share an ontology, so that you can
read in one format and write the data in another format,
without the user needing to transform the header or data.

The code is designed to support data formats that have a
header that can store key=value strings, followed by a
1- or 2-dimensional data array.

Some of the data formats have fewer restrictions than FITS
as to the content of file headers: longer keys or attributes
may be allowed, and/or a wider variety of characters.
The module does its best not to lose header information,
but sometimes it must be re-keyed or truncated.
"""

import types
import gpkimg
import numpy


class CannotReadDataFile(IOError):
	"""Thrown by read()."""
	def __init__(self, *x):
		IOError.__init__(self, x)


class NoSuchColumn(KeyError):
	"""Thown by column()."""
	def __init__(self, *d):
		KeyError.__init__(self, d)

def _pull_types(d, nc):
	"""Finds all the column definitions in the data file,
	that is, attributes in the form 'TTYPE#'.   These
	attributes tell you what kind of data is in a specific
	column.  It then builds an output dictionary that
	tells you what column contains any desired type of data."""

	PREFIX = 'TTYPE'
	Pl = len(PREFIX)
	o = {}
	for k in range(nc):
		o[k] = k	# Columns can also be indexed by integer numbers.
		sk = '%d' % k
		o[sk] = k
	for k in d.keys():
		assert isinstance(k, str), 'Key must be string'
		# print "PULLTYPES(", k, ")", 'type(k)=', type(k)
		if k.startswith(PREFIX):
			col = int(k[Pl:])
			if col>0 and col<=nc:
				o[d[k]] = col-1
	return o




def _del(d, k):
	if d.has_key(k):
		del d[k]
		return 1
	return 0


def read(f):
	"""Reads in a data file and returns its contents.
	File names may end in .Z or .gz if the data is compressed.
	@param f: name of the data file
	@type f: str
	@rtype: L{gpk_img}
	@return: the image
	@raise CannotReadDataFile: If the file format is unrecognized or invalid.
	"""
	try:
		hdr, data = gpkimg.read(f, 0)
	except IOError, x:
		raise CannotReadDataFile(x.args[0])

	hdr['_NAME'] = f
	return gpk_img(hdr, data)


def read_hdr(f):
	"""Reads in the header of a data file and returns its contents.
	File names may end in .Z or .gz if the data is compressed.
	@param f: name of the data file
	@type f: str
	@rtype: L{dict}
	@return: the image's header information
	@raise CannotReadDataFile: If the file format is unrecognized or invalid.
	"""
	try:
		hdr = gpkimg.read(f, 1)
	except IOError, x:
		raise CannotReadDataFile(x.args[0])
	hdr['_NAME'] = f
	return hdr


# Note: this isn't a member function because it can be usefully applied to the
# output of read_header()
def extract_prefix(prefix, hdr):
	"""This extracts a vector of float values from a header dictionary.
	It takes values from keys in the form prefix1 ... prefixN; it takes
	however many there are and returns them in a numpy vector.
	@type prefix: str
	@type hdr: dict(str:str)
	@return: a vector of the extracted values.
	@rtype: numpy.ndarray(float)
	"""
	v = []
	while True:
		try:
			v.append( float(hdr["%s%d" % (prefix, len(v)+1)]) )
		except KeyError:
			break
	if not v:
		raise KeyError("No key in the form '%s%%d'" % prefix)
	return numpy.array(v, numpy.float)


def extract_n(prefix, hdr, n):
	"""This extracts values from a header dictionary.
	It takes C{n} values from keys in the form C{prefix1} ... C{prefixN}.
	@type prefix: str
	@type n: int
	@param n: now many?
	@type hdr: dict(str:str)
	@return: the extracted values.
	@rtype: list(str)
	"""
	rv = []
	for i in range(1, n+1):
		rv.append(hdr['%s%d' % (prefix, i)])
	return rv


CacheSize = 10*1024*1024	#: How many samples worth of data should we store in the cache?
_csize = 0
_cache = {}
def CachedRead(f):
	"""Reads in a data file (f is the name) and returns a
	class gpk_img object.    File names may end in .Z or .gz
	if the data is compressed.
	Raises CannotReadDataFile if it does not recognize the file
	format.
	"""
	global _csize, _cache, CacheSize
	try:
		return _cache[f].copy()
	except KeyError:
		pass
	while _cache and _csize >= CacheSize:
		x = _cache.pop()
		_csize -= x.d.shape[1]*x.d.shape[0]
	if len(_cache) == 0 or _csize < 0:
		_csize = 0
	tmp = read(f)
	_cache[f] = tmp
	_csize += tmp.d.shape[1]*tmp.d.shape[0]
	return tmp.copy()



class gpk_img:
	"""This class describes a data file.  It contains header
	information and data.   The header information follows
	the NASA FITS standard closely with a few extensions.

	Header items:
	_NAME -- the filename from which the data came,
	_FILETYPE -- a string indicating the format of the data file

	Each instance has two attributes that are intended for general use:
	hdr -- a dictionary containing all the header information, and
	d -- a 2-dimensional numpy array containing the data.
	"""

	def __init__(self, hdr, data=None):
		"""Creates an gpk_img object from
		hdr (a dictionary that describes a data array)
		and the data (a Numeric 2-dimensional array).
		"""

		self.hdr = hdr.copy()
		try:
			self.d = numpy.asarray(data, numpy.float)
		except ValueError,x:
			raise ValueError, '%s (you gave it %s)' % (str(x), str(type(data)))

		if len(self.d.shape) == 1:
			self.d = numpy.transpose([self.d])
		elif len(self.d.shape) == 2:
			if(self.hdr.has_key('NAXIS')):
				assert self.hdr['NAXIS'] in ['2', 2]
				del self.hdr['NAXIS']
		else:
			raise ValueError, 'Needs 1 or 2 dimensional arrays'
	
		# self.n = (None, string.atoi(d.get('NAXIS1', '1')),
		#		string.atoi(d.get('NAXIS2', '1')))
		# self.n = (None, self.d.shape[1], self.d.shape[0])
		# _del(self.hdr, 'NAXIS1')
		# _del(self.hdr, 'NAXIS2')
		self.cdelt = (None, float(hdr.get('CDELT1', 'NaN')),
				float(hdr.get('CDELT2', 'NaN')))
		# _del(self.hdr, 'CDELT1')
		# _del(self.hdr, 'CDELT2')
		self.crpix = (None, float(hdr.get('CRPIX1', 'NaN')),
				float(hdr.get('CRPIX2', 'NaN')))
		# _del(self.hdr, 'CRPIX1')
		# _del(self.hdr, 'CRPIX2')
		self.crval = (None, float(hdr.get('CRVAL1', 'NaN')),
				float(hdr.get('CRVAL2', 'NaN')))
		# _del(self.hdr, 'CRVAL1')
		# _del(self.hdr, 'CRVAL2')
		self.types = _pull_types(self.hdr, self.d.shape[0])
	
	def __repr__(self):
		return "<gpk_img: %dx%d %g+%s* %g+%s* %s>" % (self.d.shape[0], self.d.shape[1],
				self.coord(0.0, 1), self.hdr.get('CDELT1', '???'),
				self.coord(0.0, 2), self.hdr.get('CDELT2', '???'),
				self.hdr.get('_NAME', '???')
				)

	def copy(self):
		return gpk_img(self.hdr, numpy.array(self.d, numpy.float, copy=True))

	def add_history(self, h):
		"""Adds an item to the file's history."""
		if 'HISTORY' in self.hdr:
			self.hdr['HISTORY'] += '\n%s' % h.strip()
		else:
			self.hdr['HISTORY'] = h.strip()

	def get_history(self):
		"""Returns the file's history as a list of strings."""
		return self.hdr.get('HISTORY', '').split('\n')

	def empty(self):
		"""Returns True if there is no data."""
		return self.d.shape[0]<=0 or self.d.shape[1]<=0

	def index(self, t, i, limit=False, error=True):
		"""What is the i^th index if the i^th coordinate = t?
		More plainly, this function gives you the index that
		corresponds to the coordinate, and 'i' selects which index.
		(i=1 or 2).
		"""
		n = self.d.shape[2-i]
		assert self.cdelt[i] != 0
		tmp = (self.crpix[i]-1) + (t-self.crval[i])/self.cdelt[i]
		if limit:
			if hasattr(t, 'shape'):
				numpy.maximum(tmp, 0.0, tmp)
				numpy.minimum(tmp, n-1, tmp)
			elif not (0 < tmp < n-1):
				tmp = max(0.0, min(n-1, tmp))
		elif error:
			if hasattr(t, 'shape'):
				if not (numpy.alltrue(numpy.greater_equal(tmp, 0.0))
					and numpy.alltrue(numpy.less_equal(tmp,n-1))
					):
					raise IndexError, "coordinate out of range"
			elif not (0 <= tmp <= n-1):
				raise IndexError, "coordinate out of range: %g vs. (%g, %g)" % (t, self.coord(0, i), self.coord(n-1,i))
		return tmp

	def coord(self, index, i):
		"""What is the i^th coordinate if the i^th index==index?
		More plainly, this function gives you the coordinate that
		corresponds to the index, and 'i' selects which index.
		If index=None, it returns an array of all the coordinates.
		(i=1 or 2).
		"""
		n = self.d.shape[2-i]
		if index is None:
			index = numpy.arange(n)
		return self.crval[i] + (index-(self.crpix[i]-1))*self.cdelt[i]

	def x_index(self, x, **flags):
		"""Returns the y-index for a particular x-coordinate."""
		return self.index(x, 1, **flags)

	def y_index(self, y, **flags):
		"""Returns the y-index for a particular y-coordinate.
		Also used for t-index, which returns the index
		for a particular time, if the data is a time-series.
		"""
		return self.index(y, 2, **flags)

	def x(self, index = None):
		"""Returns the x-coordinate for a particular x-index."""
		return self.coord(index, 1)

	def y(self, index = None):
		"""Returns the y-coordinate for a particular y-index."""
		return self.coord(index, 2)



	def write(self, f):
		"""Write out a data file, with the information in this class."""
		d = self.hdr.copy()
		sh = self.d.shape

		if len(sh) == 2:
			data = self.d
		else:
			raise RuntimeError, '2 dimensional arrays only'

		nc = self.d.shape[1]
		for i in (1,2):
			si = str(i)
			d['NAXIS' + si] = str(sh[i-1])
			d['CDELT' + si] = str(self.cdelt[i])
			d['CRPIX' + si] = str(self.crpix[i])
			d['CRVAL' + si] = str(self.crval[i])
		for k in d.keys():
			if k.startswith('TTYPE'):
				cs = k[len('TTYPE'):]
				col = int(cs)
				if col<=0 or col>nc:
					self._wipe(col)
		avpairs = [ (x[0], str(x[1])) for x in d.items() ]
		# print "# avpairs=", avpairs
		gpkimg.write(f, avpairs, data)


	def __len__(self):
		"""This is here to make it possible to access the class
		as a (header,data) tuple.
		"""
		return 2	# header, data


	def __getitem__(self, key):
		"""This is here to make it possible to access the class
		as a (header,data) tuple.
		"""
		return (self.hdr, self.d)[key]


	# Below is time-series stuff.   Should be a seperate class.

	def time(self, index=None):
		"""What time corresponds to a certain index?
		(This is the same as self.y(index).)"""
		return self.coord(index, 2)

	t_index = y_index


	def start(self):
		"""Starting time of the data."""
		return self.time(0)

	def end(self):
		"""The time of the last sample."""
		return self.time(self.d.shape[0]-1)


	def dt(self):
		"""Assuming time flows down a column (axis=2), what's the time interval?"""
		return self.cdelt[2]


	def column(self, s=None):
		"""Return the requested column of data.
		(This is the actual data, not a copy.)
		If s is a string, it returns the column which has TTYPEx=s.
		Otherwise, if s is an integer, it returns that column
		(zero-based index).
		As a special case, if there is only one column,
		and the function is called with s=None (the default),
		it will return the data.
		"""

		if s is None and self.d.shape[1]==1:
			return self.d[:,0]

		try:
			ic = self.types[s]
		except KeyError:
			if '_NAME' in self.hdr:
				xargs = 'file=%s; column=%s' % (
						self.hdr['_NAME'], str(s))
			else:
				xargs = 'column=%s' % str(s)
			raise NoSuchColumn, xargs
		return self.d[:,ic]


	def _idxhdrset(self, prefix, index, value):
		a = '%s%d' % (prefix, index+1)
		if value is not None:
			self.hdr[a] = value
		else:
			_del(self.hdr, a)


	def _wipe(self, col):
		nd = 0
		for x in ('TTYPE', 'TUNIT', 'TRANGE'):
			nd += _del(self.hdr, '%s%d' % (x, col+1))
		return nd


	def register(self, ttype, column, trange=None, tunit=None):
		"""This sets up the TTYPE fields so that
		the specified datatype lives in the specified
		column.  Column is zero-based.
		You can erase by specifying ttype=None.
		"""
		# print 'REGISTER', ttype, column, trange, tunit
		assert isinstance(ttype, types.StringType)
		assert isinstance(column, types.IntType)

		# First, you find out the old type that was stored
		# in the column.  That needs to be deleted from self.types.
		if self.hdr.has_key('TTYPE%d' % (column+1)):
			oldtype = self.hdr['TTYPE%d' % (column+1)]
			_del(self.types, oldtype)
		# Then, you wipe out the information in the header:
		self._wipe(column)

		# Finally, you set things:
		if ttype is not None:
			# print 'setting types', ttype, column
			self.types[ttype] = column

		# print 'SETTING HDR', column, ttype
		self._idxhdrset('TTYPE', column, ttype)
		self._idxhdrset('TUNIT', column, tunit)
		self._idxhdrset('TRANGE', column, trange)
		self.types[column] = column


	def attach_col(self, data, ttype, trange=None, tunit=None, extra_hdr={}):
		"""Attach another column to an existing class.
		This modifies the object it is called upon.
		The data may or may not be copied in the process.
		"""
		assert len(data.shape) == 1
		assert ttype is not None
		assert self.d is None or data.shape[0] == self.d.shape[0]
		self.hdr.update(extra_hdr)
		if self.d is None:
			self.d = numpy.array([data], numpy.float)
			c = 0
		elif ttype in self.types:
			c = self.types[ttype]
			self.d[:,c] = numpy.asarray(data, numpy.float)
		else:
			self.d = numpy.concatenate([self.d, numpy.transpose([data])], axis=1)
			c = self.d.shape[1]-1
		self.register(ttype, c, trange=trange, tunit=tunit)


	def select_cols(self, columns, extra_hdr = {}):
		"""Select a set of columns in an existing class,
		returning a new gpk_img class containing a subset of
		the data.   The data is copied; the new and old
		objects share nothing.
		"""
		newdata = []
		for c in columns:
			newdata.append( self.column(c) )
		n = gpk_img(self.hdr, numpy.transpose(newdata))
		n.hdr.update( extra_hdr )
		nic = 0
		for c in columns:
			ic = self.types[c]+1
			# print 'Registering %s (old col %d) into new col %d' % (c, ic, nic)
			n.register(self.hdr.get('TTYPE%d' % ic, None), nic,
					self.hdr.get('TRANGE%d' % ic, None),
					self.hdr.get('TUNIT%d' % ic, None))
			nic += 1

		while n._wipe(nic):	# Clear out misleading TTYPE info.
			nic += 1

		return n










speechresearch/gpk_img_python/README



Edit setup.py to search for your library and include files. This is probably 
/usr/local/lib and /usr/local/include if you're doing a global install, or 
otherwise probably ($HOME)/lib and ($HOME)/include.

You may also need to edit line 4 of gpkimg.cc. if numpy is installed globally,
it will probably look like the following:
#include "/usr/local/lib/YOURPYTHONVERSION/site-packages/numpy/core/include/numpy/arrayobject.h"
Alternatively, you can create a symbolic link to the directory that contains
Numpy's arrayobject.h, like this:

ln -s /usr/local/lib/YOURPYTHONVERSION/site-packages/numpy/core/include/numpy


Then, 

python setup.py build

will build it, and 

python setup.py install 

will install it (you may need sudo for this). 

This all requires packages gpklib and gpkio.

(Author: Kyle Gorman, 2007)










speechresearch/voicing/lib/percep_spec.py


#!/usr/bin/env python

"""Perceptual spectrum for speech."""

import sys
import math as M
from gmisclib import erb_scale
from gmisclib import gpkmisc
from gmisclib import die

import numpy

pylab = None

import gpk_voicing.voice_misc as VM
from gpk_voicing import power
from gpk_voicing import percep_spec_extras as PS
from gpk_voicing import gammatone

CBmax = erb_scale.f_to_erb(8000.0)
CBmin = erb_scale.f_to_erb(50.0)
BBSZ = 0.5
E = 0.333
Neural_Tick = 1e-4	# The best possible time resolution of the auditory
			# system.  (E.g. from binaural direction measurements.)
DISS_BWF = 0.25
MAX_DISS_FREQ = 250.0
HP_DISS_FREQ = 30.0
BLOCK_EDGE = 0.3	# Seconds

# def SafeExp(x):
	# return Num.exp(Num.maximum(-200.0, x))


def tau_lp(fc):
	"""This is the cutoff frequency of the modulation transfer function
	in the ear, as a function of frequency.
	From R. Plomp and M. A. Bouman, JASA 31(6), page 749ff, June 1959
	'Relation of hearing threshold and duration of tone pulses'
	"""
	Tau200 = 0.4
	Tau10k = 0.13
	tmp = Tau200 + (M.log(fc/200.0)/M.log(1e4/200.0))*(Tau10k-Tau200)
	assert tmp>0
	return tmp


def cochlear_filter(fofc):
	"""Transfer function taken from "Improved Audio Coding Using a
	Psychoacoustic Model Based on a Cochlear Filter Bank
	IEEE Transactions of Speech and Audio Processing, 10(7) October 2002,
	Pages 495-503.  au=Frank Baumgarte.
	"""
	Q = 4.0
	Slp = 25.0/(20.0*M.log10(1.2))
	Shp = 8.0/(20.0*M.log10(1.2))
	fofc_Shp = fofc**Shp
	return (fofc_Shp) / ( (1+fofc**Slp) * (1 + (1j/Q)*(fofc**(Shp/2))
				- fofc_Shp)
				)


def threshold(f):
	"""IN pressure amplitude.
	Crudely taken from Handbook of Perception vol 4: hearing,
	E.C.Carterette and M.P.Friedman, editors,
	Academic Press 1978, isbn 0-12-161904-4.
	Curve near 70db used."""
	return M.sqrt((200.0/f)**4 + 1 + (f/8000.0)**16)


def accum_abs_sub(a, b, o):
	"""This does a little computation in a block-wise fashion
	to keep all the data witin the processor's cache.
	It computes sum( abs(a-b) ).
	"""
	BKS = 6000
	n = o.shape[0]
	assert a.shape == (n,)
	assert b.shape == (n,)
	assert o.shape == (n,)
	tmp = numpy.zeros((BKS,), numpy.float)
	for i in range(0, n, BKS):
		e = min(i+BKS, n)
		tmpi = tmp[:e-i]
		ai = a[i:e]
		bi = b[i:e]
		oi = o[i:e]
		numpy.subtract(ai, bi, tmpi)
		numpy.absolute(tmpi, tmpi)
		numpy.add(oi, tmpi, oi)
	return o


def list_accum_abs_sub_dly(tk, dly):
	lng = tk[0][dly:].shape[0]
	o = numpy.zeros((lng,), numpy.float)
	for tkd in tk:
		a = tkd[:-dly]
		b = tkd[dly:]
		accum_abs_sub(a, b, o)
	return o



def process_voicing(tk, tick, Dt):
	"""@param Dt: the sampling rate of the output vectors.
	@type Dt: C{float}
	@param tick: the sampling rate of the vectors in C{tk}.
	@type tick: C{float}
	@param tk: a list of vectors, each of which represents the neural firing
		of a particular point in the cochlea.
	@type tk: [ numpy.ndarray, ...]
	@return: (avg, min) where avg-min is the voicing estimator.
		avg: C{float}, min: C{float}
	"""
	LOWF = 50.0
	HIGHF = 400.0
	lowf = int(round(1.0/(tick*LOWF)))
	highf = int(round(1.0/(tick*HIGHF)))
	tmps = None
	tmpmin = None
	## tmpss = None
	tmpn = 0
	for dly in range(highf, lowf):
		# dhl = dly//2
		# dhr = dly - dhl
		# dlytmp = list_accum_abs_sub_dly(tk, dly)
		dlytmp = PS.list_accum_abs_sub_dly(tk, dly)
		assert len(dlytmp.shape) == 1
		# al = Num.zeros((dhl,), Num.Float)
		# ar = Num.zeros((dhr,), Num.Float)
		# dlytmp = Num.concatenate((al, dlytmp, ar))
		tmp2, t0 = power.smooth(dlytmp, tick, Dt, extra=1.0/(LOWF*M.sqrt(12.0)))

		if tmps is None:
			tmpn = 1
			tmps = tmp2
			tmpmin = numpy.array(tmp2, copy=True)
		else:
			tmpn += 1
			numpy.add(tmps, tmp2, tmps)
			numpy.minimum(tmpmin, tmp2, tmpmin)
	return (tmps, tmpn, tmpmin)


class roughness_c(object):
	"""This should be based on Hutchinson and KNopoff 1978
	Kameoka an Kuriygawa 1969a; Viemeister 1988;
	Aures 1985; Plomp and Levelt 1965.
	But it isn't yet.

	Hutchinson W. and Knopoff, L. 1978 The acoustic componenet of
	Western consonance.  Interface 7, 1-29.
	
	Kameoka and Kuriygawa 1969.  Consonance Theory: Part 1.
	J. Acoustical Soc. America. 45 1451-1458
	(and 1459-1469 for part II).

	Viemeister, N. F. 1977 Temporal factors in audition: A system
	analysis approach.   In E. F. Evans and J. P. Wilson (eds)
	Psychophysics and physiology of hearing (pp. 419-429)
	London: Academic Press

	Aures, W. 1985 Ein Berechnun gsverfahren der Rauhigkeit
	[A roughness calculation method] Acustica 58 268-281

	Plomp R. and Levelt W. 1965 Tonal consonance and critical
	bandwidth.  JASA 38, 548-560.
	"""
	def __init__(self):
		self.y = None
		self.n = 0
		self.dt = None
	
	def add(self, y, dt, diss_bw):
		if self.dt is None:
			assert dt > 0
			self.dt = dt
		else:
			assert abs(dt-self.dt) < 0.0001*self.dt
		tmp = VM.lowpass_sym_butterworth(y, diss_bw*dt)
		tmp = VM.hipass_first_order(tmp, HP_DISS_FREQ*dt)
		tmp = numpy.absolute(tmp)
		# if pylab:
			# print 'roughness_c.add', numpy.average(tmp), diss_bw
			# pylab.plot(tmp)
		if self.y is None:
			self.y = tmp
		else:
			numpy.add(self.y, tmp, self.y)
		self.n += 1

	def get(self, Dt):
		# if pylab:
			# pylab.figure()
		yfilt, t0 = power.smooth(self.y, self.dt, Dt)
		# if pylab:
			# pylab.plot(yfilt)
			# pylab.show()
		return yfilt*(0.1/self.n)


class peakalign_c(object):
	def __init__(self):
		self.y = None
		self.shifts = []
		self.dbg = []
		self.n = 0
		self.dt = None

	EDGE = 700
	
	def add(self, y, dt, fc):
		if self.dt is None:
			assert dt > 0
			self.dt = dt
		else:
			assert abs(dt-self.dt) < 0.0001*self.dt
		FF = -3.2
		sh = int(round(FF/(dt*fc))) + self.EDGE
		if self.y is None:
			self.y = numpy.zeros((y.shape[0]+2*self.EDGE,))
		numpy.add(self.y[sh:sh+y.shape[0]], y, self.y[sh:sh+y.shape[0]])
		if pylab and fc>400:
			self.dbg.append(y)
			self.shifts.append(sh)
		self.n += 1


	def get(self, Dt):
		if pylab:
			for (i, (y,sh)) in enumerate(zip(self.dbg, self.shifts)):
				xpl = []
				ypl = []
				for dly in range(-100,100):
					ypl.append(numpy.sum(y*self.y[sh+dly:sh+y.shape[0]+dly]))
					xpl.append(dly)
				pylab.plot(xpl, [q/max(ypl) for q in ypl], linestyle='-',
						color=(float(i)/float(self.n), 0.5, float(self.n-i)/float(self.n)))
		if pylab:
			pylab.show()
		cfilt, t0 = power.smooth(self.y*self.y, self.dt, Dt)
		return cfilt/self.n**2


def block_percep_spec(data, dt, Dt, **kwargs):
	"""This computes the perceptual spectrum in blocks and glues them
	together.   It's useful when the data is too large to fit in memory.
	"""
	if kwargs.get('blocksize', None) is None:
		return perceptual_spec(data, dt, Dt, **kwargs)
	assert BLOCK_EDGE >= Dt
	blocksize = Dt * int(round(kwargs['blocksize']/Dt))
	del kwargs['blocksize']
	assert blocksize > BLOCK_EDGE
	m = data.shape[0]
	ntau = int(M.ceil(m*dt/blocksize))
	nout = int(M.ceil(m*dt/Dt))
	pad = int(round(Dt*round(BLOCK_EDGE/Dt)/dt))

	neural = None
	tshift = None
	bctrs = None
	S0 = 0.0
	e = 0
	for i in range(ntau):
		s0 = int(round((m*i)/float(ntau)))
		se = int(round((m*(i+1))/float(ntau)))
		ps0 = max(0, s0-pad)
		pse = min(m, se+pad)
		tbc, x, ttshift = perceptual_spec(data[ps0:pse], dt, Dt, **kwargs)
		if tshift is None:
			tshift = ttshift
		if bctrs is None:
			bctrs = tbc
		else:
			assert tbc == bctrs
		if neural is None:
			neural = numpy.zeros((x.shape[0], nout+1), numpy.float)

		tau0 = int(M.floor((s0-ps0)*(dt/Dt)))
		nS = min((se-s0)*(dt/Dt), x.shape[1]-tau0)
		# print 'dt=', dt, "Dt=", Dt
		# print 'nS=', nS, "min(", (se-s0)*(dt/Dt), x.shape[0]-tau0, ")"
		inS = int(M.ceil(nS))
		iS0 = int(M.floor(S0))
		assert iS0+inS <= nout, "S0=%.1f nS=%.1f S0+nS=%.1f nout=%d" % (S0, nS, S0+nS, nout)
		# print 'neural', neural.shape, iS0, iS0+inS, 'x=', x.shape, tau0, tau0+inS
		neural[:, iS0:iS0+inS] = x[:, tau0:tau0+inS]
		# print 'S0=', S0, '->', S0+nS
		S0 += nS
		e = iS0+inS
		# print 'e=', e
	assert nout-2 <= e <= nout+1, "e=%d nout=%d" % (e, nout)
	return (bctrs, neural[:,:e], tshift)


class fft_filterbank(object):
	def __init__(self, data, dt, Dt):
		self.d = VM.dataprep_flat_real(data, dt, Dt)
		self.ss = numpy.fft.real_fft( self.d )
		self.f = numpy.absolute(VM.real_fft_freq(self.ss.shape[0], d=dt))

	def filter(self, fc):
		xferfcn = cochlear_filter(self.f/fc)
		xferfcn[0] = xferfcn[0].real
		xferfcn[-1] = xferfcn[-1].real
		return numpy.fft.inverse_real_fft( self.ss * xferfcn )


class gammatone_filterbank(object):
	def __init__(self, data, dt):
		self.dt = dt
		if not data.flags['C_CONTIGUOUS']:
			# This turns out to be necessary if you start with stereo
			# (multichannel) data and then select a column from it.
			# The selection means that the resulting array is not C_CONTIGUOUS,
			# even if the original data was.
			data = data.copy()
		assert data.flags['C_CONTIGUOUS'], "Monotone filter bank needs C-contiguous data."
		self.data = data

	def filter(self, fc):
		return gammatone.gammatone(self.data, self.dt, fc, gammatone.M_BASILAR)


	


def perceptual_spec(data, dt, Dt, bmin=CBmin, bmax=CBmax, db=BBSZ,
			do_mod=0, do_dissonance=False, PlompBouman=True,
			do_peakalign=False, e=None):
	"""This returns something roughly like the neural signals leaving the ear.
	It filters into 1-erb-wide bins, then takes the cube root of
	the amplitude.
	@return: (channel_info, data, time_offset), where
		- C{time_offset} is the time of the the first output datum
			relative to the time of the  first input sample.
		- C{channel_info}
		- C{data}
	"""
	if e is None:
		e = E
	do_mod = int(do_mod)
	Neural_Time_Resolution = max(Neural_Tick, dt)
	m = data.shape[0]
	assert m*dt > Dt, "Tiny amount of data: %d*%g=%.2gs < Dt=%2g" % (m, dt, m*dt, Dt)
	# ntau = int(round(m*dt/Dt))
	ntau = int(M.floor(m*dt/Dt))
	# fbank = fft_filterbank(data, dt, Dt)
	fbank = gammatone_filterbank(data, dt)
	nband0 = int(M.ceil((bmax-bmin)/db))
	nbands = nband0
	assert do_mod in [0,1,2], "Do_mod=%s" % str(do_mod)
	if do_mod:
		nbands += int(do_mod)
		tk = []
	if do_dissonance:
		nbands += 1
		diss = roughness_c()
	if do_peakalign:
		nbands += 1
		palign = peakalign_c()
	neural = numpy.zeros((nbands, ntau), numpy.float)
	bctrs = []
	t0x = []
	iband = 0
	b = bmin
	while b < bmax:
		# print 'iband=', iband, 'b=', b, 'nbands=', nbands
		fc = erb_scale.erb_to_f(b)
		filtered_sig = fbank.filter(fc)
		hair_cells = filtered_sig / threshold(fc)
		numpy.maximum(hair_cells, 0.0, hair_cells)
		numpy.power(hair_cells, 2*e, hair_cells)
		# pylab.plot(hair_cells)
		# pylab.title('hair cells')
		# pylab.figure()
		pwrfilt, t0 = power.smooth(hair_cells, dt, Dt)
		# pylab.plot(pwrfilt)
		t0x.append(t0)
		bctr = {'type':'band', 'fc': fc, 'erb': b, 'E': e, 'id': 'B%.1f' % b }
		if PlompBouman:
			pwrfilt = VM.lopass_first_order(pwrfilt, Dt/tau_lp(fc))
			bctr['smooth'] = tau_lp(fc)
		bctrs.append(bctr)
		numpy.maximum(pwrfilt[:ntau], 0.0, neural[iband,:])
		# neural[iband,:] = numpy.maximum(pwrfilt[:ntau], 0.0)
		# pylab.plot(pwrfilt)
		# pylab.show()
		# neural[iband,:] = pwrfilt[:ntau]

		if do_mod or do_dissonance or do_peakalign:
			tkfilt, t0 = power.smooth(hair_cells, dt, Neural_Time_Resolution)
		if do_dissonance:
			diss_bw = min(DISS_BWF*erb_scale.ebw(b), MAX_DISS_FREQ)
			diss.add(tkfilt, Neural_Time_Resolution, diss_bw)
		if do_mod:
			tk.append(tkfilt)
		if do_peakalign:
			palign.add(tkfilt, Neural_Time_Resolution, fc)
		b += db
		iband += 1
	assert iband == nband0

	if do_mod == 1:
		tksum, tkn, tkmin = process_voicing(tk, Neural_Time_Resolution, Dt)
		neural[iband,:] = (tksum/tkn-tkmin)[:ntau]*0.15
		bctrs.append({'type':'haspitch', 'id':'haspitch1', 'variant': 1,
				'Fentropy': -M.log(len(tk))
				})
		iband += 1
		assert len(bctrs) == iband
	elif do_mod == 2:
		Voicing_divide = 0.5*(CBmax+CBmin)
		tk_low = []
		tk_high = []
		for (bctr, tki) in zip(bctrs, tk):
			assert tki.shape[0] > 0
			if bctr['erb'] > Voicing_divide:
				tk_high.append(tki)
			else:
				tk_low.append(tki)
		tksum_low, tkn_low, tkmin_low = process_voicing(tk_low, Neural_Time_Resolution, Dt)
		tksum_high, tkn_high, tkmin_high = process_voicing(tk_high, Neural_Time_Resolution, Dt)
		avgmmin = (tksum_low+tksum_high)/(tkn_low+tkn_high) - numpy.minimum(tkmin_low, tkmin_high)
		neural[iband,:] = avgmmin[:ntau]*0.15
		bctrs.append({'type':'haspitch', 'id':'haspitch_all',
				'variant': 'all',
				'Fentropy': -M.log(len(tk))
				})
		iband += 1

		neural[iband,:] = (tksum_high/tkn_high-tkmin_high)[:ntau]*0.15
		bctrs.append({'type':'haspitch', 'id':'haspitch_high',
				'variant': 'high',
				'Fentropy': -M.log(len(tk_high))
				})
		iband += 1
		assert len(bctrs) == iband
	if do_dissonance:
		neural[iband,:] = diss.get(Dt)[:ntau]*20.0
		# pylab.plot(diss.get(Dt))
		# pylab.title('roughness_c')
		# pylab.show()
		bctrs.append({'type':'roughness', 'id':'roughness1',
				'variant': 1,
				'Fentropy': -M.log(diss.n)
				})
		iband += 1
	if do_peakalign:
		neural[iband,:] = palign.get(Dt)[:ntau]
		bctrs.append({'type':'peakalign', 'id':'peakalign1',
				'variant': 1,
				'Fentropy': -M.log(palign.n)
				})
		iband += 1
	assert iband == neural.shape[0], "iband=%d != shape=%s" % (iband, str(neural.shape))

	return (bctrs, neural, gpkmisc.median(t0x))



def test():
	dt = 1e-4
	d = numpy.zeros((10000,1))
	for i in range(0, 10000, 100):
		d[i,0] = 1.0
	return gpkimgclass.gpk_img({'CDELT2': dt}, d)



__version__ = "$Revision: 1.43 $"
__date__ = "$Date: 2007/03/07 23:54:40 $"


if __name__ == '__main__':
	# try:
		# import psyco
		# psyco.full()
	# except ImportError:
		# pass
	import gpkimgclass
	DT = 0.01	# Seconds.  Default output sampling interval.
	arglist = sys.argv[1:]
	Blocksize = 10.0
	arglist0 = arglist
	do_mod, dpa, dd, pb = 1, True, True, True
	column = None
	signal = None
	outfile = "-"
	extrahdr = {}
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-dt':
			DT = float(arglist.pop(0))
		elif arg == '-f':
			signal = gpkimgclass.read(arglist.pop(0))
		elif arg == '-c':
			tmp = arglist.pop(0)
			try:
				column = int( tmp )
			except ValueError:
				column = tmp
		elif arg == '-b':
			Blocksize = float(arglist.pop(0))
		elif arg == '-plot':
			import pylab
		elif arg == '-pb':
			pb = False
		elif arg == '-dd':
			dd = False
		elif arg == '-dpa':
			dpa = False
		elif arg == '-do_mod':
			do_mod = 0
		elif arg == '-test':
			signal = test()
			column = 0
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.info("Unrecognized flag: %s" % arg)
			print __doc__
			die.exit(1)
	if arglist:
		if signal is None:
			signal = gpkimgclass.read(arglist[0])
		else:
			die.die("Usage: cannot specify name both with -f and as last argument.")

	if signal is None:
		die.info("No signal file specified.")
		print __doc__
		die.exit(1)
	try:
		signal.column(column)
	except KeyError:
		die.info("File has %d columns" % signal.d.shape[0])
		die.die("Bad column: %s" % str(column))

	bctrs, neural, tshift = block_percep_spec(signal.column(0), signal.dt(), DT,
					do_mod=do_mod, do_dissonance=dd,
					do_peakalign=dpa, PlompBouman=pb,
					blocksize=Blocksize)
	o = numpy.transpose(neural)
	if pylab:
		pylab.matshow(numpy.transpose(o))
		pylab.show()

	hdr = signal.hdr.copy()
	hdr['program'] = sys.argv[0]
	hdr['ARGV'] = arglist0
	hdr['input_file'] = signal.hdr.get('_NAME', '???')
	hdr['column'] = column
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 1
	hdr['CRVAL2'] = signal.start() + tshift
	hdr['CRPIX1'] = 1
	hdr['CRVAL1'] = bctrs[0]['erb']
	hdr['CDELT1'] = bctrs[1]['erb']-bctrs[0]['erb']
	hdr['BITPIX'] = -32
	hdr.update( extrahdr )
	for (i,b) in enumerate(bctrs):
		hdr['TTYPE%d' % (i+1)] = b['id']
	gpkimgclass.gpk_img(hdr, o).write(outfile)
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speechresearch/voicing/lib/fv20080325.py


#!/usr/bin/env python


from gmisclib import erb_scale
from gmisclib import Num
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=True,
		PlompBouman=False):
	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set([0])
	for vl in [0.01]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = set([0])
	for fel in [0.06]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = set([0])
	for sel in [0.01]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = set([0])
		for hpl in [0.06]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.haspitch(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	if do_dissonance:
		wset = set([0])
		for dsl in [0.06]:
			w = int(round(dsl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.dissonance(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/fv200811align.py


#!/usr/bin/env python


from gmisclib import erb_scale
from gmisclib import Num
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=True,
		PlompBouman=False, do_pdur=True):
	FORMANT_LOW = erb_scale.f_to_erb(200.0)
	FORMANT_HIGH = erb_scale.f_to_erb(4000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(6000.0)
	ectrs, neural, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural.shape[1]==neural.shape[1]

	neural_now = Num.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert neural_b.shape[0] <= neural.shape[1]
	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			Num.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(neural[i,:], neural_avg, neural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set()
	for vl in [0.06]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fl in [0.02]:
		w = int(round(fl*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fel in [0.04]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for sel in [0.03]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"
	assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = set()
		for hpl in [0.02]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"
	if do_dissonance:
		wset = set()
		for dsl in [0.06]:
			w = int(round(dsl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.dissonance(w, ectrs, neural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	if do_pdur:
		tmpo, tmpd = M.pdur(ectrs, neural, neural_now, DT)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/fv200812align.py


#!/usr/bin/env python


from gmisclib import erb_scale
from gmisclib import Num
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=True,
		PlompBouman=False, do_pdur=True):
	FORMANT_LOW = erb_scale.f_to_erb(200.0)
	FORMANT_HIGH = erb_scale.f_to_erb(4000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF==1.0
	assert ELF==1.0
	assert not PlompBouman
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(6000.0)
	ectrs, neural, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural.shape[1]==neural.shape[1]

	neural_now = Num.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert neural_b.shape[0] <= neural.shape[1]
	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			Num.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(neural[i,:], neural_avg, neural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set()
	for vl in [0.06]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fl in [0.02]:
		w = int(round(fl*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fel in [0.04]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for sel in [0.03]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"
	assert len(descr)==len(o), "Descriptor mismatch"
	wset = set()
	for sel in [0.07]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.space_time_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"
	assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = set()
		for hpl in [0.02]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_dissonance:
		wset = set()
		for dsl in [0.06]:
			w = int(round(dsl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.dissonance(w, ectrs, neural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	if do_pdur:
		tmpo, tmpd = M.pdur(ectrs, neural, neural_now, DT)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/feature_vec.py.old


#!/usr/bin/env python


import erb_scale
import Num
import die
import math
import avio
import gpkmisc
import sets

import os
import sys
sys.path.insert(0, os.environ['OXIVOICE'])
import percep_spec
import voice_misc
# import irregularity
# sys.path.insert(0, '%s/tick1/bin' % os.environ['MRImodel'])

if 'PYLABDISP' in os.environ:
	if os.environ['PYLABDISP'] == 'pylab':
		import pylab
	else:
		import g_pylab as pylab
	PLOT = True
else:
	PLOT = False

if False:
	def edgepair_win(n):
		e = Num.zeros((2*n,), Num.Float)
		e[:n] = -1.0
		e[n:] = 1.0
		s = Num.ones((2*n), Num.Float)
		return (e, s)
else:
	def edgepair_win(n):
		tmp0 = voice_misc.window(2*n, 0)
		tmp1 = voice_misc.window(2*n, 1)
		norm = gpkmisc.N_maximum(tmp0)
		return (tmp1/norm, tmp0/norm)


if False:
	def win(n):
		tmp = Num.ones((n,), Num.Float)
		return tmp
else:
	def win(n):
		tmp = voice_misc.window(n, 0)
		return tmp/gpkmisc.N_maximum(tmp)


def burst_win(n, i):
	tmp = Num.zeros((n,), Num.Float)
	tmp[i] = 1.0
	neg = win(n)
	nneg = neg/Num.sum(neg)
	return (tmp - nneg, nneg)


def entropy(w):
	assert Num.alltrue( Num.greater(w, 0.0) )
	p = w/Num.sum(w)
	return -Num.sum(p*Num.log(p))



# SpecExp = 0.0
NSV = 0.75
Dt = 0.005
DB = math.sqrt(0.5)
Lf = 1.5
Elf = 1.5
# Nsv and LF updated from the 5 April 2007 optimization
# in .../m/ASR/OPT

def feature_vec(data, dt, DT=Dt,
		LF=1.0, Nsv=NSV, ELF=1.0,
		do_voicing=True, do_dissonance=True,
		PlompBouman=False):
	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = sets.Set([0])
	for vl in [0.01]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = sets.Set([0])
	for fel in [0.06]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = fricative_edge(ectrs, neural, neural_now, Nsv,
						do_abs=False, width=w
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = sets.Set([0])
	for sel in [0.01]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = sets.Set([0])
		for hpl in [0.06]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = haspitch(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	if do_dissonance:
		wset = sets.Set([0])
		for dsl in [0.06]:
			w = int(round(dsl*LF/DT))
			if not w in wset:
				tmpo, tmpd = dissonance(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)



def feature_vec20071030(data, dt, DT=Dt,
		LF=1.0, Nsv=NSV,
		ELF=1.0,
		do_voicing=True, do_dissonance=True):
	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(5000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=True
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = sets.Set([0])
	for vl in [0.04]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = sets.Set([0])
	for fel in [0.06]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = fricative_edge(ectrs, neural, neural_now, Nsv,
						do_abs=False, width=w
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = sets.Set([0])
	for sel in [0.04]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = sets.Set([0])
		for hpl in [0.05]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = haspitch(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	if do_dissonance:
		wset = sets.Set([0])
		for dsl in [0.05]:
			w = int(round(dsl*LF/DT))
			if not w in wset:
				tmpo, tmpd = dissonance(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)



def simple_feature_vec(data, dt, DT=Dt,
		LF=1.0, Nsv=NSV, ELF=None,
		do_voicing=True, do_dissonance=True, PlompBouman=True):
	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	# print 'band_indices=', band_indices
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	# print 'ectrs=', ectrs
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	# print 'nband_indices=', nband_indices
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']
	# print 'nectrs=', nectrs

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)
	# pylab.plot(neural_now)
	# pylab.title('neural_now')
	# pylab.show()
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)
	# print 'neural_avg=', neural_avg
	Num.divide(neural, neural_avg, neural)
	Num.divide(neural_now, neural_avg, neural_now)
	# pylab.plot(neural_now)
	# pylab.title('normed neural_now')
	# pylab.show()

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	tmpo, tmpd = vowel(1, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	tmpo, tmpd = spectral_entropy(1, ectrs, neural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		Hpl = 0.03
		w = int(round(Hpl*LF/DT))
		tmpo, tmpd = haspitch(w, nectrs, nneural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	if do_dissonance:
		Dsl = 0.04
		w = int(round(Dsl*LF/DT))
		tmpo, tmpd = dissonance(w, nectrs, nneural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)



def ss_feature_vec(data, dt, DT=Dt,
		LF=1.0, Nsv=NSV, ELF=None,
		do_voicing=True, do_dissonance=False, PlompBouman=True):
	FORMANT_LOW = erb_scale.f_to_erb(200.0)
	FORMANT_HIGH = erb_scale.f_to_erb(4000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(100.0)
	bmax = erb_scale.f_to_erb(6000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=True,
							do_dissonance=False,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	# print 'band_indices=', band_indices
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	# print 'ectrs=', ectrs
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	# print 'nband_indices=', nband_indices
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']
	# print 'nectrs=', nectrs

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)
	# pylab.plot(neural_now)
	# pylab.title('neural_now')
	# pylab.show()
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)
	# print 'neural_avg=', neural_avg
	Num.divide(neural, neural_avg, neural)
	Num.divide(neural_now, neural_avg, neural_now)
	# pylab.plot(neural_now)
	# pylab.title('normed neural_now')
	# pylab.show()

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	Vl = 0.06
	w = int(round(Vl*LF/DT))
	tmpo, tmpd = vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	if not do_voicing:
		raise RuntimeError, "Assumes voicing=True"
	if do_dissonance:
		raise RuntimeError, "Assumes dissonance=False"

	Hpl = 0.07
	w = int(round(Hpl*LF/DT))
	tmpo, tmpd = haspitch(w, nectrs, nneural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)


def isfloat(x):
	return isinstance(x, float)


def convolve(signal, kernel):
	"""Returns something the length of the signal, by zero padding."""
	if signal.shape[0] > kernel.shape[0]:
		return Num.convolve(signal, kernel, 1)
	m = 1+kernel.shape[0]-signal.shape[0]
	tmp = Num.concatenate((signal, Num.zeros((m,), Num.Float)))
	die.info('Narrow signal: padding from %d to %d' % (signal.shape[0], m))
	return Num.convolve(tmp, kernel, 1)[:signal.shape[0]]


def vowel(width, ectrs, neural, neural_now, Nsv,
		formant_low=None, formant_high=None):
	VFAC = 0.75
	cs = win(width)
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)/Num.sum(cs)
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	# The second term within the hypot() should always be Nsv*one.

	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and formant_low < e['erb'] < formant_high:
			tmp = (VFAC/css)*convolve(neural[i], cs)/norm
			# pylab.plot(tmp)
			o.append(tmp)
			# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
			dtmp = e.copy()
			dtmp['type'] = 'vowel'
			dtmp['width'] = width
			dtmp['Kentropy'] = entropy(cs)
			dtmp['Fentropy'] = 0.0
			dtmp['id'] = 'vowel:%d:%.1f' % (width, e['erb'])
			# pylab.title('vowel %s' % dtmp['id'])
			# pylab.figure()
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def spectral_entropy(width, ectrs, neural, neural_now, Nsv):
	"""This is inspired (but only loosely) by
	"Robust Entropy-based Endpoint Detection for Speech Recognition
	in Noisy Environments." by Jia-lin Shen and Jeih-weih Hung
	and Lin-shan Lee, http://www.ee.columbia.edu/~dpwe/papers/ShenHL98-endpoint.pdf
	International Conference on Spoken Language Processing, 1998.
	"""
	assert Nsv > 0.0
	SEF = 0.5
	EPS = 1e-10
	cs = win(width)
	assert Num.alltrue( Num.greater(cs, 0.0) )
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)/css
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	assert Num.alltrue( Num.greater(norm, 0.0) )
	# pylab.plot(norm)
	# pylab.figure()

	ent_sum = None
	np = 0
	Ne = len(ectrs)
	for (i, e) in enumerate(ectrs):
		if e['type']=='band':
			assert Num.alltrue( Num.greater_equal(neural[i], 0.0) )
			ptmp = ((1.0+Nsv)/(Ne*css)) * convolve(neural[i], cs)/norm
			# pylab.plot(ptmp)
			tmp = ptmp * Num.log(ptmp+EPS)
			if ent_sum is None:
				ent_sum = Num.array(tmp, copy=True)
			else:
				Num.add(ent_sum, tmp, ent_sum)
			np += 1

	# pylab.title('spectral_entropy')
	# pylab.show()
	assert np > 0
	dtmp = {'type': 'spectral_entropy',
		'width': width,
		'Kentropy': entropy(cs),
		'Fentropy': math.log(np),
		'id': 'entropy:%d' % width
		}
	EFAC = -0.4
	es0 = EFAC*math.log(np)
	return ([-SEF*(ent_sum-es0)], [dtmp])



def haspitch(width, ectrs, neural, neural_now, Nsv):
	HFAC = {2: 0.08, 1: 0.28}
	cs = win(width)
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)/Num.sum(cs)
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type'].startswith('haspitch'):
			tmp = (HFAC[e['variant']]/css)*convolve(neural[i], cs)/norm
			# pylab.figure()
			# pylab.title('e=%s' % e['id'])
			# pylab.plot(neural[i])
			# pylab.plot(tmp)
			# pylab.plot(norm)
			o.append(tmp)
			# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
			dtmp = e.copy()
			dtmp['id'] = '%s:%d' % (dtmp['id'], width)
			dtmp['Kentropy'] = entropy(cs)
			assert 'Fentropy' in dtmp
			dtmp['width'] = width
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def dissonance(width, ectrs, neural, neural_now, Nsv):
	HFAC = {1: 0.2}
	cs = win(width)
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)/Num.sum(cs)
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type'].startswith('dissonance'):
			tmp = (HFAC[e['variant']]/css)*convolve(neural[i], cs)/norm
			# pylab.figure()
			# pylab.title('e=%s' % e['id'])
			# pylab.plot(neural[i])
			# pylab.plot(tmp)
			# pylab.plot(norm)
			o.append(tmp)
			# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
			dtmp = e.copy()
			dtmp['id'] = '%s:%d' % (dtmp['id'], width)
			dtmp['Kentropy'] = entropy(cs)
			assert 'Fentropy' in dtmp
			dtmp['width'] = width
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def vowel_edge(width, ectrs, neural, neural_now, Nsv, do_abs=False,
			FORMANT_LOW=None, FORMANT_HIGH=None):
	VEfac = 0.7
	ce, cs = edgepair_win(width)
	nns = convolve(neural_now, cs)/Num.sum(cs)
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and FORMANT_LOW < e['erb'] < FORMANT_HIGH:
			tmp = VEfac * convolve(neural[i], ce)/norm
			# pylab.plot(tmp)
			# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
			dtmp = e.copy()
			dtmp['width'] = 2*width
			dtmp['Kentropy'] = entropy(cs)
			dtmp['Fentropy'] = 0.0
			if do_abs:
				o.append( Num.absolute(tmp) )
				dtmp['type'] = 'vowel |edge|'
				dtmp['id'] = 'vowel |edge|:%d:%.1f' % (width, e['erb'])
				descr.append( dtmp )
			else:
				o.append( tmp )
				dtmp['type'] = 'vowel edge'
				dtmp['id'] = 'vowel edge:%d:%.1f' % (width, e['erb'])
				descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def fricative(width, ectrs, neural, neural_now, Nsv):
	CSSE = 0.7
	N = neural[0].shape[0]
	cs = win(width)
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)/css
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	for (rs, re, fac) in [ (70.0, 600.0, 0.6), (600.0, 2000.0, 0.6),
				(2000.0, 3000.0, 0.6), (3000.0, 6000.0, 0.6) ]:
		tsum = Num.zeros((N,), Num.Float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		included = []
		nq = 0
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				Num.add(tsum, neural[i], tsum)
				included.append(e)
				nq += 1
		tmp = (fac/css**CSSE) * convolve(tsum, cs)/(norm*nq)
		# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
		# pylab.plot(tmp + len(o))
		o.append( tmp )
		descr.append( {'type': 'fricative', 'width': width,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'id': 'fricative:%d:%.1f-%.1f' % (width, elow, ehigh)
				}
				)
	# pylab.show()
	return (o, descr)


def prominence(ectrs, neural, neural_now, Nsv):
	WIDTH = 20
	N = neural[0].shape[0]
	ce, cs = edgepair_win(WIDTH)
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	included = []
	for (rs, re, fac) in [ (70.0, 600.0, 0.22), (600.0, 2000.0, 0.25),
				(2000.0, 3000.0, 0.32), (3000.0, 6000.0, 0.35) ]:
		tsum = Num.zeros((N,), Num.Float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				Num.add(tsum, neural[i], tsum)
				included.append(e)
		tmp = (fac/css) * convolve(tsum, ce)/norm
		# pylab.plot(tmp + len(o))
		# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
		o.append( tmp )
		dtmp = {'type': 'prominence', 'width': WIDTH,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'id': 'prominence:%d:%.1f-%.1f' % (WIDTH, elow, ehigh)
				}
		descr.append( dtmp )
	# pylab.show()
	return (o, descr)




def fricative_edge(ectrs, neural, neural_now, Nsv, do_abs=False, width=2):
	CSSE = 1.6
	N = neural[0].shape[0]
	ce, cs = edgepair_win(width)
	css = Num.sum(cs)
	nns = convolve(neural_now, cs)/css
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	included = []
	for (rs, re, fac) in [(70.0, 800.0, 7), (800.0, 1500.0, 7),
				(1500.0, 2200.0, 7), (2200.0, 6000.0, 7)]:
		tsum = Num.zeros((N,), Num.Float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		nq = 0
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				Num.add(tsum, neural[i], tsum)
				included.append(e)
				nq += 1
		tmp = (fac/css**CSSE) * convolve(tsum, ce)/(norm*nq)
		# pylab.plot(tmp)
		# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])

		dtmp = {'width': width, 
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included))
				}

		if do_abs:
			o.append( Num.absolute(tmp) )
			dtmp['type'] = 'fricative |edge|'
		else:
			o.append( tmp )
			dtmp['type'] = 'fricative edge'
		dtmp['id'] = '%s:%d:%.1f-%.1f' % (dtmp['type'], width, elow, ehigh)
		descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def burst(ectrs, neural, neural_now, Nsv):
	BKGWIDTH = 8
	WIDTH = 1
	N = neural[0].shape[0]
	ce,cs = burst_win(BKGWIDTH, 2)
	nns = convolve(neural_now, cs)/Num.sum(cs)
	norm = Num.hypot(nns, Nsv * Num.sum(nns**2)/Num.sum(nns))
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	included = []
	# Burst bandwidth needs to be large enough so that the
	# burst can fit into a 10ms slot.
	for (rs, re, fac) in [ (150.0, 500.0, 1.0), (500.0, 1200.0, 1.0),
				(1200.0, 2800.0, 1.0), (2800.0, 6000.0, 1.0) ]:
		tsum = Num.zeros((N,), Num.Float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				Num.add(tsum, neural[i], tsum)
				included.append( e )
		tss = fac * convolve(tsum, ce)/norm
		# pylab.plot(tmp + len(o))
		# print 'RMS', math.sqrt(Num.sum(tmp**2)/tmp.shape[0])
		o.append( tss )
		descr.append( {'type': 'burst', 'width': WIDTH,
				'bkgwidth': BKGWIDTH,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'id': 'burst:%d:%.1f-%.1f'
					% (WIDTH, elow, ehigh)
				}
				)
	# pylab.show()
	return (o, descr)



import gpkavg

def average(x):
	vv = []
	ww = []
	for (v,wt) in x:
		vv.append(v)
		ww.append(wt)
	return gpkavg.avg(vv, ww, 0.0)[0]

def median(x):
	vv = []
	ww = []
	for (v,wt) in x:
		vv.append(v)
		ww.append(wt)
	return gpkavg.avg(vv, ww, 0.499)[0]


def weight(x):
	sum = 0.0
	for (v,wt) in x:
		sum += wt**2
	return math.sqrt(sum)



def describe_xform(descr, fac):
	nin, nout = fac.shape
	assert len(descr) == nin
	for i in range(nout):
		norm = math.sqrt(Num.average(fac[:,i]**2))
		nf = fac[:,i]/norm
		tmp = []
		fwt = []
		wwt = []
		edginess = []
		voiciness = []
		burstiness = []
		friciness = []
		vness = []
		for j in range(nin):
			dj = descr[j]
			if dj.has_key('erb'):
				fwt.append( (dj['erb'], abs(nf[j])) )
			if dj.has_key('width'):
				wwt.append( (dj['width'], abs(nf[j])) )
			if 'edge' in dj['type']:
				edginess.append( abs(nf[j]) )
			if 'burst' in dj['type']:
				burstiness.append( abs(nf[j]) )
			if 'fricative' in dj['type']:
				friciness.append( abs(nf[j]) )
			if 'vowel' in dj['type']:
				vness.append( abs(nf[j]) )
			if 'haspitch' in dj['type']:
				voiciness.append( abs(nf[j]) )
			if abs(nf[j]) > 0.1:
				tmp.append('%+.2f*%s' % (nf[j], dj['id']) )
		print '# FV[%d]= %s' % (i, ' '.join(tmp))
		fb = {'voicing': math.sqrt(Num.sum(Num.array(voiciness)**2)),
			'edges': math.sqrt(Num.sum(Num.array(edginess)**2)),
			'burst': math.sqrt(Num.sum(Num.array(burstiness)**2)),
			'fricative': math.sqrt(Num.sum(Num.array(friciness)**2)),
			'vowel': math.sqrt(Num.sum(Num.array(vness)**2)),
			'meanfreq': average(fwt), 'medfreq': median(fwt),
			'wt_freq': weight(fwt),
			'meanwidth': average(wwt), 'medwidth': median(wwt),
			'wt_width': weight(wwt),
			'channel': i, 'description': ' '.join(tmp),
			'ltype': 'fb'
			}
		print avio.concoct(fb)



__version__ = "$Revision: 1.65 $"
__date__ = "$Date: 2007/04/05 15:34:43 $"

XFORM = None

if __name__ == '__main__':
	import gpkimgclass
	try:
		import psyco
		psyco.full()
	except ImportError:
		pass
	ofile = '-'
	arglist = sys.argv[1:]
	verbose = 0
	column = 0
	DoVoicing = True
	DoDissonance = True
	fvf = feature_vec
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-o':
			ofile = arglist.pop(0)
		elif arg == '-v':
			verbose += 1
		elif arg == '-Nsv':
			NSV = float(arglist.pop(0))
		# elif arg == '-SpecExp':
			# SpecExp = float(arglist.pop(0))
		elif arg == '-col':
			column = arglist.pop(0)
		elif arg == '-DT':
			Dt = float(arglist.pop(0))
		elif arg == '-sfv':
			fvf = simple_feature_vec
		elif arg == '-ssfv':
			fvf = ss_feature_vec
			DoDissonance = False
		elif arg == '-fv20071030':
			fvf = feature_vec20071030
		elif arg == '-DB':
			DB = float(arglist.pop(0))
		elif arg == '-LF':
			LF = float(arglist.pop(0))
		elif arg == '-ELF':
			Elf = float(arglist.pop(0))
		elif arg == '-novoicing':
			DoVoicing = False
		elif arg == '-xform':
			fxd = os.environ['OXIVOICE']
			XFORM = '%s/xform.chunk' % fxd
		elif arg == '-Xform':
			XFORM = arglist.pop(0)
		else:
			die.die('Unrecognized flag: %s' % arg)
	fname = arglist[0]
	data = gpkimgclass.read(fname)
	o, descr, DTx, t0 = fvf(data.column(column), data.dt(),
					Nsv=NSV,
					# SpecExp=SpecExp,
					LF=Lf, DT=Dt, ELF=Elf,
					do_voicing=DoVoicing,
					do_dissonance=DoDissonance
					)
	o = Num.transpose(o)
	hdr = {'CDELT2': DTx, 'CRPIX2': 1, 'CRVAL2': data.start()+t0,
		'VERSION': __version__,
		'BITPIX': -32, 'Nsv': NSV,
		'FNAME': fname,
		# 'SpecExp': SpecExp,
		'DataSamplingFreq': 1.0/data.dt(),
		'LF': Lf, 'Nsv': NSV, 'ELF': Elf
		}
	if XFORM is not None:
		import chunkio
		fac = chunkio.datachunk(open(XFORM, 'r')).read_NumArray()
		o = Num.matrixmultiply(o, fac)
		if verbose:
			describe_xform(descr, fac)
		descr = [ {'id': 'Mixture%d'% i} for i in range(o.shape[1]) ]
		hdr['XFORM'] = XFORM
			
	if PLOT:
		pylab.matshow(Num.transpose(o))
		pylab.show()
	assert o.shape[1] == len(descr), "Length mismatch data=%s descr=%d" % (
						o.shape, len(descr)
						)
	for (i,d) in enumerate(descr):
		hdr['TTYPE%d' % (i+1)] = d['id']
		hdr['F_INFO%d' % (i+1)] = avio.concoct(d)
		hdr['RMS%d' % (i+1)] = math.sqrt(Num.average(o[:,i]**2)) 
	gpkimgclass.gpk_img(hdr, o).write(ofile)












speechresearch/voicing/lib/percep_spec_extras.pyx


import cython
import numpy
cimport numpy
ctypedef numpy.float_t DTYPE

cdef extern from "math.h":
	double fabs(double x)



def list_accum_abs_sub_dly(tk, dly):
	cdef int lng = tk[0].shape[0]
	cdef int dlyn = dly//2
	cdef int dlyp = dly - dlyn
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"]o = numpy.zeros((lng,))
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] tkd
	cdef double a, b
	cdef int i
	for tkd in tk:
		for i in range(dlyn,lng-dlyp):
			a = tkd[i+dlyp]
			b = tkd[i-dlyn]
			o[i] += fabs(a-b)
	return o











speechresearch/voicing/lib/cached_ps.py


from gmisclib import cache
from gmisclib import gpkmisc
from gpk_voicing import percep_spec as PS

ROOT = '/tmp/cached_percep_spec'

def perceptual_spec(data, dt, Dt, bmin=PS.CBmin, bmax=PS.CBmax, db=PS.BBSZ,
			do_mod=0, do_dissonance=False, PlompBouman=True,
			do_peakalign=False, e=None, cache_info=None):
	ci = None
	if cache_info is not None:
		ci = cache_info.addinfo(dt, Dt, bmin, bmax, db, do_mod, do_dissonance,
						PlompBouman, do_peakalign, e, 'percep_spec', mod=PS)
		try:
			return ci.load()
		except ci.Errors:
			pass

	bctrs, neural, t0 = PS.perceptual_spec(data, dt, Dt, bmin=bmin, bmax=bmax, db=db,
						do_mod=do_mod, do_dissonance=do_dissonance,
						PlompBouman=PlompBouman,
						do_peakalign=do_peakalign, e=e)
	if ci is not None:
		ci.bg_dump((bctrs, neural, t0))
	return (bctrs, neural, t0)












speechresearch/voicing/lib/emphasis.py


#!/usr/bin/env python

"""Perceptual loudness measurement.
This is an implementation of
"Percieved Level of Noise by Mark VII and Decibels (E)"
S. S. Stevens,
J. Acoustical Soc. Am. v. 51(2, part 2) 1972
pages 575-602.

The algorithm matches the paper for FractOct==ThirdOct or OneOct.
The algorithm assumes that the level defined by SIXTY_EIGHT
corresponds to 68dB relative to 20 micro-Newtons per square meter
sound pressure.

USER INFORMATION:

You'll find, somewhere, a subdirectory named
speechresearch/voicing .
Within this is a script called emphasis_stevens.py .
This can be run as
python emphasis_stevens.py -o outputfile -write BITPIX=0 -c channelnumber inputfile
(there are a couple of other flags, too).

It will then read the input file (which is an audio recording)
and produce a time-series of the loudness.   Data input and
output is via the gpkio library, in .../speechresearch/gpkio.
That library has many virtues, but reading WAV files is not
one of them, so you have to convert .wav files to
the "GPK ASCII image" format (or one of several other formats),
using  .../speechresearch/lib/wavio.py .

The output will be in an ASCII version of the format,
which should be reasonably intelligible.    (The GPK ASCII image
format is based on the FITS astronomy format from NASA.)

However, that script uses the gpkio and gpklib libraries
(also under ../speechresearch).  These need to be compiled,
and it uses the gpk_img_python package that needs to be
installed via   "python setup.py install".
Oh, and .../speechresearch/gmisclib needs to be in
your PYTHONPATH.

Give it a try, and I'll be happy to help, and will
incorporate the troubles you have into some form of
documentation.    Sorry, I have nothing better yet.
"""

import math
import numpy
from gmisclib import Numeric_gpk
from gmisclib import die
from gmisclib import gpkmisc

from gpk_voicing import voice_misc



FAC = 0.5
ThirdOct = 2.0**(1.0/3.0)
OneOct = 2.0
FracOct = 2.0**0.7
Fmax = 12500.0
Fmin = 50.0
EXFAC = 2
E = 0.3333

# 1.0 would cheat on the low frequency end a little.
TAUFAC = 1.2


SIXTY_EIGHT = 6000.0
E = 0.3333



class extra_c:
	def __init__(self, fmin, fmax, frac_oct, ffac):
		"""
		@param ffac: How far apart should be frequency bins, relative to their width.
		"""
		self.frac_oct = frac_oct
		self.fmin = fmin * frac_oct**0.5	# Put lower edge at fmin
		fmax *= frac_oct**-0.5			# Put upper edge at fmax
		self.n = int(round(math.log(fmax/fmin)/(math.log(frac_oct)*ffac)))
		#: Fsum is correct at 68Db SOUND PRESSURE LEVEL AT 3150Hz
		self.Fsum = 0.23*((1+math.log(self.frac_oct)/math.log(ThirdOct))/2.0)
		self.Band_ctr = [ self.band_ctr(i*FAC) for i in range(self.n) ]
		self.Band_h_width = [ 0.5*(self.band_ctr(i*FAC+0.5) - self.band_ctr(i*FAC-0.5)) for i in range(self.n) ]
		self.ffac = ffac
		self.Ear = self.calc_ear()

	def band_ctr(self, i):
		return self.fmin * (self.frac_oct**i)


	def calc_ear(self):
		"""At 68dB SPL."""
		F0 = 50.0
		app_A = [0.729, 1.33, 2.28, 2.92, 3.65, 4.47, 5.40,
			6.40, 7.48, 8.64, 8.64, 8.64, 8.64, 8.64, 8.64,
			10.1, 11.8, 13.7, 16.0, 16.0, 16.0, 16.0, 16.0,
			11.8, 8.64 ]
		o = numpy.zeros((self.n,))
		for i in range(self.n):
			f = self.Band_ctr[i]
			idx = math.log(f/F0)/math.log(self.frac_oct)
			iidx = int(round(idx))
			# print i, f, iidx, len(app_A)
			assert iidx>=0 and iidx<len(app_A)
			fidx = idx - iidx
			if abs(fidx) < 0.01:
				o[i] = app_A[iidx]
			elif fidx < 0:
				assert i > 0
				o[i] = app_A[iidx]*(1-abs(fidx)) + app_A[iidx-1]*abs(fidx)
			else:
				assert i+1 < len(app_A)
				o[i] = app_A[iidx]*(1-abs(fidx)) + app_A[iidx+1]*abs(fidx)
		return o

Fullband = extra_c(Fmin, Fmax, FracOct, FAC)
Speechband = extra_c(300.0, 4000.0, FracOct, FAC)

def filter_fcn(f, fc, w):
	Exp = 6	# 18 dB/octave
	return 1.0/(((f-fc)/w)**Exp + 1)


_ff_cache = {}
def cached_filter_fcn(f, fc, w):
	key = (f.shape, fc, w)
	try:
		return _ff_cache[key]
	except KeyError:
		pass
	tmp = filter_fcn(f, fc, w)
	_ff_cache[key] = tmp
	return tmp




def one_loud(d, extra):
	"""Approximate loudness of the sound in data array d.
	Extra contains misc. parameters."""

	n = d.shape[0]
	dt = extra.dt
	assert d.shape == (n,)
	ss = numpy.fft.fft(Numeric_gpk.zero_pad_end(d*voice_misc.window(n, 0), EXFAC-1))
	ss[0] = 0	# Remove DC offset.
	# print "# ss.shape=", ss.shape
	f = numpy.absolute(voice_misc.fft_freq(ss.shape[0], d=dt))
	# assert abs(gpkmisc.N_maximum(f)-0.5/dt) < 0.05/dt
	nyquist = 0.5/dt
	q = numpy.zeros((extra.n,))
	for i in range( extra.n ):
		fc = extra.Band_ctr[i]
		w = extra.Band_h_width[i]
		if fc+w > nyquist:
			break
		q[i] = numpy.square(numpy.absolute(ss * cached_filter_fcn(f, fc, w))).sum()
	S = extra.Ear * (q**E)
	Smax = S[S.argmax()]
	Ssum = S.sum()/extra.ffac
	loud = Smax + extra.Fsum*(Ssum - Smax)
	return loud


def printit(title, vec):
	vt = ' '.join(["%6g"%q for q in vec])
	print title, vt


def emphasis(data, extra, DT=0.01):
	"""Measure the time-series of loudness of a data array data.
	DT is the sampling interval for the resulting loudness time series."""
	ns = int(math.floor(extra.dt*data.shape[0]/DT))
	o = numpy.zeros((ns,))
	for t in range(ns):
		s, e = voice_misc.start_end(t*DT, extra.dt, extra.window, data.shape[0])
		o[t] = one_loud(data[s:e], extra)
	return o


def simple_emphasis(data, dt, DT=0.01, extra=Fullband):
	extra.dt = dt
	wmin = 2*extra.Band_h_width[0]
	# Ideally, we'd use a different window size for each frequency...
	taumax = max(TAUFAC / wmin, 1.5*DT)
	extra.window = voice_misc.near_win_size(near=taumax/extra.dt, tol=0.1*taumax/extra.dt)
	# print 'win', extra.window, taumax/extra.dt, wmin, extra.Band_h_width[0], extra.Band_ctr[0]
	return emphasis(data/SIXTY_EIGHT, extra, DT)


def speechband_loudness(data, dt, DT=0.01):
	return simple_emphasis(data, dt, DT, extra=Speechband)










speechresearch/voicing/lib/percep_spec2.py


#!/usr/bin/env python

"""Perceptual spectrum for speech."""

import sys
import math as M
from gmisclib import erb_scale
from gmisclib import gpkmisc
from gmisclib import die

import numpy

pylab = None

import gpk_voicing.voice_misc as VM
from gpk_voicing import power
from gpk_voicing import percep_spec_extras as PS
from gpk_voicing import gammatone2

CBmax = erb_scale.f_to_erb(8000.0)
CBmin = erb_scale.f_to_erb(50.0)
BBSZ = 0.5
E = 0.333
Neural_Tick = 1e-4	# The best possible time resolution of the auditory
			# system.  (E.g. from binaural direction measurements.)
DISS_BWF = 0.25
MAX_DISS_FREQ = 250.0
HP_DISS_FREQ = 30.0
BLOCK_EDGE = 0.3	# Seconds

# def SafeExp(x):
	# return Num.exp(Num.maximum(-200.0, x))


def tau_lp(fc):
	"""This is the cutoff frequency of the modulation transfer function
	in the ear, as a function of frequency.
	From R. Plomp and M. A. Bouman, JASA 31(6), page 749ff, June 1959
	'Relation of hearing threshold and duration of tone pulses'
	"""
	Tau200 = 0.4
	Tau10k = 0.13
	tmp = Tau200 + (M.log(fc/200.0)/M.log(1e4/200.0))*(Tau10k-Tau200)
	assert tmp>0
	return tmp


def cochlear_filter(fofc):
	"""Transfer function taken from "Improved Audio Coding Using a
	Psychoacoustic Model Based on a Cochlear Filter Bank
	IEEE Transactions of Speech and Audio Processing, 10(7) October 2002,
	Pages 495-503.  au=Frank Baumgarte.
	"""
	Q = 4.0
	Slp = 25.0/(20.0*M.log10(1.2))
	Shp = 8.0/(20.0*M.log10(1.2))
	fofc_Shp = fofc**Shp
	return (fofc_Shp) / ( (1+fofc**Slp) * (1 + (1j/Q)*(fofc**(Shp/2))
				- fofc_Shp)
				)


def threshold(f):
	"""IN pressure amplitude.
	Crudely taken from Handbook of Perception vol 4: hearing,
	E.C.Carterette and M.P.Friedman, editors,
	Academic Press 1978, isbn 0-12-161904-4.
	Curve near 70db used."""
	return M.sqrt((200.0/f)**4 + 1 + (f/8000.0)**16)


def accum_abs_sub(a, b, o):
	"""This does a little computation in a block-wise fashion
	to keep all the data witin the processor's cache.
	It computes sum( abs(a-b) ).
	"""
	BKS = 6000
	n = o.shape[0]
	assert a.shape == (n,)
	assert b.shape == (n,)
	assert o.shape == (n,)
	tmp = numpy.zeros((BKS,), numpy.float)
	for i in range(0, n, BKS):
		e = min(i+BKS, n)
		tmpi = tmp[:e-i]
		ai = a[i:e]
		bi = b[i:e]
		oi = o[i:e]
		numpy.subtract(ai, bi, tmpi)
		numpy.absolute(tmpi, tmpi)
		numpy.add(oi, tmpi, oi)
	return o


def list_accum_abs_sub_dly(tk, dly):
	lng = tk[0][dly:].shape[0]
	o = numpy.zeros((lng,), numpy.float)
	for tkd in tk:
		a = tkd[:-dly]
		b = tkd[dly:]
		accum_abs_sub(a, b, o)
	return o



def process_voicing(tk, tick, Dt):
	"""@param Dt: the sampling rate of the output vectors.
	@type Dt: C{float}
	@param tick: the sampling rate of the vectors in C{tk}.
	@type tick: C{float}
	@param tk: a list of vectors, each of which represents the neural firing
		of a particular point in the cochlea.
	@type tk: [ numpy.ndarray, ...]
	@return: (avg, min) where avg-min is the voicing estimator.
		avg: C{float}, min: C{float}
	"""
	LOWF = 50.0
	HIGHF = 400.0
	lowf = int(round(1.0/(tick*LOWF)))
	highf = int(round(1.0/(tick*HIGHF)))
	tmps = None
	tmpmin = None
	## tmpss = None
	tmpn = 0
	for dly in range(highf, lowf):
		# dhl = dly//2
		# dhr = dly - dhl
		# dlytmp = list_accum_abs_sub_dly(tk, dly)
		dlytmp = PS.list_accum_abs_sub_dly(tk, dly)
		assert len(dlytmp.shape) == 1
		# al = Num.zeros((dhl,), Num.Float)
		# ar = Num.zeros((dhr,), Num.Float)
		# dlytmp = Num.concatenate((al, dlytmp, ar))
		tmp2, t0 = power.smooth(dlytmp, tick, Dt, extra=1.0/(LOWF*M.sqrt(12.0)))

		if tmps is None:
			tmpn = 1
			tmps = tmp2
			tmpmin = numpy.array(tmp2, copy=True)
		else:
			tmpn += 1
			numpy.add(tmps, tmp2, tmps)
			numpy.minimum(tmpmin, tmp2, tmpmin)
	return (tmps, tmpn, tmpmin)


class roughness_c(object):
	"""This should be based on Hutchinson and KNopoff 1978
	Kameoka an Kuriygawa 1969a; Viemeister 1988;
	Aures 1985; Plomp and Levelt 1965.
	But it isn't yet.

	Hutchinson W. and Knopoff, L. 1978 The acoustic componenet of
	Western consonance.  Interface 7, 1-29.
	
	Kameoka and Kuriygawa 1969.  Consonance Theory: Part 1.
	J. Acoustical Soc. America. 45 1451-1458
	(and 1459-1469 for part II).

	Viemeister, N. F. 1977 Temporal factors in audition: A system
	analysis approach.   In E. F. Evans and J. P. Wilson (eds)
	Psychophysics and physiology of hearing (pp. 419-429)
	London: Academic Press

	Aures, W. 1985 Ein Berechnun gsverfahren der Rauhigkeit
	[A roughness calculation method] Acustica 58 268-281

	Plomp R. and Levelt W. 1965 Tonal consonance and critical
	bandwidth.  JASA 38, 548-560.
	"""
	def __init__(self):
		self.y = None
		self.n = 0
		self.dt = None
	
	def add(self, y, dt, diss_bw):
		if self.dt is None:
			assert dt > 0
			self.dt = dt
		else:
			assert abs(dt-self.dt) < 0.0001*self.dt
		tmp = VM.lowpass_sym_butterworth(y, diss_bw*dt)
		tmp = VM.hipass_first_order(tmp, HP_DISS_FREQ*dt)
		tmp = numpy.absolute(tmp)
		# if pylab:
			# print 'roughness_c.add', numpy.average(tmp), diss_bw
			# pylab.plot(tmp)
		if self.y is None:
			self.y = tmp
		else:
			numpy.add(self.y, tmp, self.y)
		self.n += 1

	def get(self, Dt):
		# if pylab:
			# pylab.figure()
		yfilt, t0 = power.smooth(self.y, self.dt, Dt)
		# if pylab:
			# pylab.plot(yfilt)
			# pylab.show()
		return yfilt*(0.1/self.n)


class peakalign_c(object):
	def __init__(self):
		self.y = None
		self.shifts = []
		self.dbg = []
		self.n = 0
		self.dt = None

	EDGE = 700
	
	def add(self, y, dt, fc):
		if self.dt is None:
			assert dt > 0
			self.dt = dt
		else:
			assert abs(dt-self.dt) < 0.0001*self.dt
		FF = -3.2
		sh = int(round(FF/(dt*fc))) + self.EDGE
		if self.y is None:
			self.y = numpy.zeros((y.shape[0]+2*self.EDGE,))
		numpy.add(self.y[sh:sh+y.shape[0]], y, self.y[sh:sh+y.shape[0]])
		if pylab and fc>400:
			self.dbg.append(y)
			self.shifts.append(sh)
		self.n += 1


	def get(self, Dt):
		if pylab:
			for (i, (y,sh)) in enumerate(zip(self.dbg, self.shifts)):
				xpl = []
				ypl = []
				for dly in range(-100,100):
					ypl.append(numpy.sum(y*self.y[sh+dly:sh+y.shape[0]+dly]))
					xpl.append(dly)
				pylab.plot(xpl, [q/max(ypl) for q in ypl], linestyle='-',
						color=(float(i)/float(self.n), 0.5, float(self.n-i)/float(self.n)))
		if pylab:
			pylab.show()
		cfilt, t0 = power.smooth(self.y*self.y, self.dt, Dt)
		return cfilt/self.n**2


def block_percep_spec(data, dt, Dt, **kwargs):
	"""This computes the perceptual spectrum in blocks and glues them
	together.   It's useful when the data is too large to fit in memory.
	"""
	if kwargs.get('blocksize', None) is None:
		return perceptual_spec(data, dt, Dt, **kwargs)
	assert BLOCK_EDGE >= Dt
	blocksize = Dt * int(round(kwargs['blocksize']/Dt))
	del kwargs['blocksize']
	assert blocksize > BLOCK_EDGE
	m = data.shape[0]
	ntau = int(M.ceil(m*dt/blocksize))
	nout = int(M.ceil(m*dt/Dt))
	pad = int(round(Dt*round(BLOCK_EDGE/Dt)/dt))

	neural = None
	tshift = None
	bctrs = None
	S0 = 0.0
	e = 0
	for i in range(ntau):
		s0 = int(round((m*i)/float(ntau)))
		se = int(round((m*(i+1))/float(ntau)))
		ps0 = max(0, s0-pad)
		pse = min(m, se+pad)
		tbc, x, ttshift = perceptual_spec(data[ps0:pse], dt, Dt, **kwargs)
		if tshift is None:
			tshift = ttshift
		if bctrs is None:
			bctrs = tbc
		else:
			assert tbc == bctrs
		if neural is None:
			neural = numpy.zeros((x.shape[0], nout+1), numpy.float)

		tau0 = int(M.floor((s0-ps0)*(dt/Dt)))
		nS = min((se-s0)*(dt/Dt), x.shape[1]-tau0)
		# print 'dt=', dt, "Dt=", Dt
		# print 'nS=', nS, "min(", (se-s0)*(dt/Dt), x.shape[0]-tau0, ")"
		inS = int(M.ceil(nS))
		iS0 = int(M.floor(S0))
		assert iS0+inS <= nout, "S0=%.1f nS=%.1f S0+nS=%.1f nout=%d" % (S0, nS, S0+nS, nout)
		# print 'neural', neural.shape, iS0, iS0+inS, 'x=', x.shape, tau0, tau0+inS
		neural[:, iS0:iS0+inS] = x[:, tau0:tau0+inS]
		# print 'S0=', S0, '->', S0+nS
		S0 += nS
		e = iS0+inS
		# print 'e=', e
	assert nout-2 <= e <= nout+1, "e=%d nout=%d" % (e, nout)
	return (bctrs, neural[:,:e], tshift)


class fft_filterbank(object):
	def __init__(self, data, dt, Dt):
		self.d = VM.dataprep_flat_real(data, dt, Dt)
		self.ss = numpy.fft.real_fft( self.d )
		self.f = numpy.absolute(VM.real_fft_freq(self.ss.shape[0], d=dt))

	def filter(self, fc):
		xferfcn = cochlear_filter(self.f/fc)
		xferfcn[0] = xferfcn[0].real
		xferfcn[-1] = xferfcn[-1].real
		return numpy.fft.inverse_real_fft( self.ss * xferfcn )



def perceptual_spec(data, dt, Dt, bmin=CBmin, bmax=CBmax, db=BBSZ,
			do_mod=0, do_dissonance=False, PlompBouman=True,
			do_peakalign=False, e=None):
	"""This returns something roughly like the neural signals leaving the ear.
	It filters into 1-erb-wide bins, then takes the cube root of
	the amplitude.
	@return: (channel_info, data, time_offset), where
		- C{time_offset} is the time of the the first output datum
			relative to the time of the  first input sample.
		- C{channel_info}
		- C{data}
	"""
	if e is None:
		e = E
	do_mod = int(do_mod)
	Neural_Time_Resolution = max(Neural_Tick, dt)
	m = data.shape[0]
	assert m*dt > Dt, "Tiny amount of data: %d*%g=%.2gs < Dt=%2g" % (m, dt, m*dt, Dt)
	# ntau = int(round(m*dt/Dt))
	ntau = int(M.floor(m*dt/Dt))
	# fbank = fft_filterbank(data, dt, Dt)
	nband0 = int(M.ceil((bmax-bmin)/db))
	nbands = nband0
	assert do_mod in [0,1,2], "Do_mod=%s" % str(do_mod)
	if do_mod:
		nbands += int(do_mod)
		tk = []
	if do_dissonance:
		nbands += 1
		diss = roughness_c()
	if do_peakalign:
		nbands += 1
		palign = peakalign_c()
	neural = numpy.zeros((nbands, ntau), numpy.float)
	bctrs = []
	t0x = []
	iband = 0

	fclist = []
	b = bmin
	while b < bmax:
		# print 'iband=', iband, 'b=', b, 'nbands=', nbands
		fc = erb_scale.erb_to_f(b)
		fclist.append(b, fc)
		b += db

	hair_cells = gammatone2.gammatone_ear_bank(data, dt, e, [ (fc, threshold(fc)) for (b, fc) in fclist] )

	for (iband, (b, fc)) in enumerate(fclist):
		pwrfilt, t0 = power.smooth(hair_cells[iband], dt, Dt)
		# pylab.plot(pwrfilt)
		t0x.append(t0)
		if PlompBouman:
			pwrfilt = numpy.maximum(VM.lopass_first_order(pwrfilt, Dt/tau_lp(fc)), 0.0)
		else:
			pwrfilt = numpy.maximum(pwrfilt, 0.0)
		# pylab.plot(pwrfilt)
		# pylab.show()
		neural[iband,:] = pwrfilt[:ntau]
		bctrs.append({'type':'band', 'smooth': tau_lp(fc), 'fc': fc,
				'erb': b, 'E': e, 'id': 'B%.1f' % b
				})

		if do_mod or do_dissonance or do_peakalign:
			tkfilt, t0 = power.smooth(hair_cells, dt, Neural_Time_Resolution)
		if do_dissonance:
			diss_bw = min(DISS_BWF*erb_scale.ebw(b), MAX_DISS_FREQ)
			diss.add(tkfilt, Neural_Time_Resolution, diss_bw)
		if do_mod:
			tk.append(tkfilt)
		if do_peakalign:
			palign.add(tkfilt, Neural_Time_Resolution, fc)
	assert iband == nband0

	if do_mod == 1:
		tksum, tkn, tkmin = process_voicing(tk, Neural_Time_Resolution, Dt)
		neural[iband,:] = (tksum/tkn-tkmin)[:ntau]*0.15
		bctrs.append({'type':'haspitch', 'id':'haspitch1', 'variant': 1,
				'Fentropy': -M.log(len(tk))
				})
		iband += 1
		assert len(bctrs) == iband
	elif do_mod == 2:
		Voicing_divide = 0.5*(CBmax+CBmin)
		tk_low = []
		tk_high = []
		for (bctr, tki) in zip(bctrs, tk):
			assert tki.shape[0] > 0
			if bctr['erb'] > Voicing_divide:
				tk_high.append(tki)
			else:
				tk_low.append(tki)
		tksum_low, tkn_low, tkmin_low = process_voicing(tk_low, Neural_Time_Resolution, Dt)
		tksum_high, tkn_high, tkmin_high = process_voicing(tk_high, Neural_Time_Resolution, Dt)
		avgmmin = (tksum_low+tksum_high)/(tkn_low+tkn_high) - numpy.minimum(tkmin_low, tkmin_high)
		neural[iband,:] = avgmmin[:ntau]*0.15
		bctrs.append({'type':'haspitch', 'id':'haspitch_all',
				'variant': 'all',
				'Fentropy': -M.log(len(tk))
				})
		iband += 1

		neural[iband,:] = (tksum_high/tkn_high-tkmin_high)[:ntau]*0.15
		bctrs.append({'type':'haspitch', 'id':'haspitch_high',
				'variant': 'high',
				'Fentropy': -M.log(len(tk_high))
				})
		iband += 1
		assert len(bctrs) == iband
	if do_dissonance:
		neural[iband,:] = diss.get(Dt)[:ntau]*20.0
		# pylab.plot(diss.get(Dt))
		# pylab.title('roughness_c')
		# pylab.show()
		bctrs.append({'type':'roughness', 'id':'roughness1',
				'variant': 1,
				'Fentropy': -M.log(diss.n)
				})
		iband += 1
	if do_peakalign:
		neural[iband,:] = palign.get(Dt)[:ntau]
		bctrs.append({'type':'peakalign', 'id':'peakalign1',
				'variant': 1,
				'Fentropy': -M.log(palign.n)
				})
		iband += 1
	assert iband == neural.shape[0], "iband=%d != shape=%s" % (iband, str(neural.shape))

	return (bctrs, neural, gpkmisc.median(t0x))



def test():
	dt = 1e-4
	d = numpy.zeros((10000,1))
	for i in range(0, 10000, 100):
		d[i,0] = 1.0
	return gpkimgclass.gpk_img({'CDELT2': dt}, d)



__version__ = "$Revision: 1.43 $"
__date__ = "$Date: 2007/03/07 23:54:40 $"


if __name__ == '__main__':
	# try:
		# import psyco
		# psyco.full()
	# except ImportError:
		# pass
	import gpkimgclass
	DT = 0.01	# Seconds.  Default output sampling interval.
	arglist = sys.argv[1:]
	Blocksize = 10.0
	arglist0 = arglist
	do_mod, dpa, dd, pb = 1, True, True, True
	column = None
	signal = None
	outfile = "-"
	extrahdr = {}
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-dt':
			DT = float(arglist.pop(0))
		elif arg == '-f':
			signal = gpkimgclass.read(arglist.pop(0))
		elif arg == '-c':
			tmp = arglist.pop(0)
			try:
				column = int( tmp )
			except ValueError:
				column = tmp
		elif arg == '-b':
			Blocksize = float(arglist.pop(0))
		elif arg == '-plot':
			import pylab
		elif arg == '-pb':
			pb = False
		elif arg == '-dd':
			dd = False
		elif arg == '-dpa':
			dpa = False
		elif arg == '-do_mod':
			do_mod = 0
		elif arg == '-test':
			signal = test()
			column = 0
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.info("Unrecognized flag: %s" % arg)
			print __doc__
			die.exit(1)
	if arglist:
		if signal is None:
			signal = gpkimgclass.read(arglist[0])
		else:
			die.die("Usage: cannot specify name both with -f and as last argument.")

	if signal is None:
		die.info("No signal file specified.")
		print __doc__
		die.exit(1)
	try:
		signal.column(column)
	except KeyError:
		die.info("File has %d columns" % signal.n[1])
		die.die("Bad column: %s" % str(column))

	bctrs, neural, tshift = block_percep_spec(signal.column(0), signal.dt(), DT,
					do_mod=do_mod, do_dissonance=dd,
					do_peakalign=dpa, PlompBouman=pb,
					blocksize=Blocksize)
	o = numpy.transpose(neural)
	if pylab:
		pylab.matshow(numpy.transpose(o))
		pylab.show()

	hdr = signal.hdr.copy()
	hdr['program'] = sys.argv[0]
	hdr['ARGV'] = arglist0
	hdr['input_file'] = signal.hdr.get('_NAME', '???')
	hdr['column'] = column
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 1
	hdr['CRVAL2'] = signal.start() + tshift
	hdr['CRPIX1'] = 1
	hdr['CRVAL1'] = bctrs[0]['erb']
	hdr['CDELT1'] = bctrs[1]['erb']-bctrs[0]['erb']
	hdr['BITPIX'] = -32
	hdr.update( extrahdr )
	for (i,b) in enumerate(bctrs):
		hdr['TTYPE%d' % (i+1)] = b['id']
	gpkimgclass.gpk_img(hdr, o).write(outfile)










speechresearch/voicing/lib/hpfilter.py


#!/usr/bin/env python


import gpkimgclass

import sys
import os
import voice_misc


if __name__ == '__main__':
	cutoff_freq = float(sys.argv[1])
	assert cutoff_freq > 0

	d = gpkimgclass.read(sys.argv[2])
	print 'shape=', d.d.shape
	filtered = voice_misc.hipass_sym_butterworth(d.d[:,0], cutoff_freq*d.dt(), order=4)
	gpkimgclass.gpk_img(d.hdr, filtered).write(sys.argv[3])










speechresearch/voicing/lib/zero.py


"""This is code that, when given a non-negative time-series
corresponding to speech loudness, computes the background noise,
which is assumed to be constant.
It uses a simple model based on a Gaussian and exponential."""

import math
import numpy
import fpconst
from gmisclib import die
from gmisclib import load_mod
from gmisclib import Numeric_gpk

# import pylab

class ZeroProblem(RuntimeError):
	def __init__(self, *s):
		RuntimeError.__init__(self, *s)


PASSLIM = 80

def exp(x):
	return numpy.exp(numpy.maximum(x, -50.0))

def find_zero(x, debug=None):
	"""Models the loudness as being drawn either from a Gaussian
	distribution (corresponding to the background noise level)
	or a positive exponential distribtion (corresponding to speech).
	It returns parameters of these distributions.

	@param x: a time-series of loudness.
	@return: four floats: (1) the estimate of the background noise level,
		(2) the width of the noise Gaussian, (3) the mean speech level,
		(4) the fraction of time with no speech (just background noise).
		return (zz, sz, e, Pz)
	@rtype: tuple(float, float, float, float)
	"""
	zz = Numeric_gpk.N_minimum(x)
	sigma2 = numpy.var(x)
	if not (sigma2 > 0.0):
		raise ZeroProblem, "Loudness zero has sigma=zero -- seemingly no signal here."
	sz2 = sigma2/64.0
	sv2 = sigma2 * 2.0
	#: fz is the estimated fraction of data that are at zero loudness, i.e. part of the
	#: 	Gaussian centered at zero.
	fz = 0.5
	ipass = 0
	q = 1000.0
	while ipass<PASSLIM and q>0.0001:
		assert 0.0 <= fz <= 1.0
		ozz = zz
		osz2 = sz2
		osv2 = sv2
		ofz = fz

		gzz = numpy.greater(x, zz)
		assert sv2 > 0.0
		assert sz2 > 0.0
		wv = gzz * exp(-numpy.square(x-zz)/(2*sv2))/math.sqrt(2*math.pi*sv2)
		wz = exp(-numpy.square(x-zz)/(2*sz2))/math.sqrt(2*math.pi*sz2)
		#: flatfudge is a fudge factor that expresses the idea that the "zero" regions
		#: are fairly flat.
		flatfudge = exp(-numpy.square(x[1:]-x[:-1])/(32*sz2))
		numpy.multiply(wz[1:], flatfudge, wz[1:])
		numpy.multiply(wz[:-1], flatfudge, wz[:-1])
		assert 0.0 < fz < 1.0
		pz = fz*wz / (fz*wz + (1-fz)*wv)

		speed = math.exp(-2.5*ipass/float(PASSLIM))
		fz = (1-speed)*fz + speed*min(0.99, max(0.01, numpy.average(pz)))
		pv = 1.0 -pz
		sumPv = numpy.sum(pv)
		sumPz = numpy.sum(pz)
		if fpconst.isNaN(sumPz) or fpconst.isNaN(sumPv):
			raise ZeroProblem, "NaN while computing zero: sumPz sumPv: ipass=%d" % ipass
		zz = (1-speed)*zz + speed * numpy.sum(pz*x) / sumPz
		sz2 = max(1e-4*sigma2, (1-speed)*sz2 + speed*numpy.sum(pz*numpy.square(x-zz))/sumPz)
		sv2 = max(sz2, (1-speed)*sv2 + speed*numpy.sum(pv*numpy.square(x-zz))/sumPv)
		if debug is not None:
			debug(x, pz, zz, fz, sz2, sv2, ipass)

		q = (ozz-zz)**2/(sz2+osz2) + math.log(sz2/osz2)**2 + math.log(sv2/osv2)**2 + math.log(fz/ofz)**2
		ipass += 1
	if debug is not None:
		debug(x, pz, zz, fz, sz2, sv2, -1)
	sz = math.sqrt(sz2)
	sv = math.sqrt(sv2)
	if ipass >= PASSLIM:
		raise ZeroProblem, "Loudness zero does not converge: %g %g %g %g" % (zz, sz, sv, fz)
	if sv<3*sz or zz<0.10*sz or zz>sv/2.0 or fz>0.9:
		raise ZeroProblem, "Strange loudness zero: %g %g %g %g" % (zz, sz, sv, fz)
	return (zz, sz, sv, fz)


def loud_zero(x, debug=None):
	"""@param x: a time-series of loudness.
	@return: An estimate of the background noise level
	@rtype: float
	"""
	zz, sz, e, Pz = find_zero(x, debug=debug)
	return zz


def zero_sub(x):
	return numpy.maximum(x**3 - loud_zero(x)**3, 0.0)**(1./3.)
	

def percep_spec_zero(x):
	assert len(x.shape)==2 and x.shape[0]<60
	loud = numpy.sum(x, axis=0)
	zz, sz, e, Pz = find_zero(loud)
	fz = Pz.sum()
	return numpy.sum(x*Pz[numpy.newaxis,:], axis=1)/fz


def diagnostic_plot(x, ex):
	pylab = load_mod.load_named('pylab')
	for i in range(x.shape[0]):
		pylab.plot(x[i,:])
	pylab.title(str(ex))
	pylab.show()


if __name__ == '__main__':
	import sys
	import pylab
	import gpkimgclass
	d = gpkimgclass.read(sys.argv[1])
	x = d.column(0)/numpy.average(d.column(0))
	def debug(x, pz, zz, fz, sz2, sv2, i):
		if debug < 0:
			return
		pylab.figure(i)
		pylab.plot(x, 'b-')
		pylab.plot(pz, 'r-')
		pylab.title('zz=%g fz=%.3f sz=%.3f sv=%.3f, i=%d' % (zz, fz, math.sqrt(sz2), math.sqrt(sv2), i))
	try:
		zz, sz, sv, pz = find_zero(x, debug)
	except ZeroProblem, x:
		print "Zero problem: %s" % x
	pylab.show()










speechresearch/voicing/lib/voice_misc.py


#!/usr/bin/env python

import math
import numpy
from gmisclib import ortho_poly
from gmisclib import die
from gmisclib import gpkmisc

from gpk_voicing import gammatone as GT


class cont_kernel_c(ortho_poly.ortho):
	"""An instance of this class produces a window with a specified number of nodes.
	So, you construct the class (telling it the window size), and that
	gives you a class instance.  Then, you use the class instance (by
	calling the self.P method) it creates a window with the specified
	number of nodes.
	"""
	def __init__(self, n=None, x=None):
		"""@type n: int or None
		@param n: how many points in the window
		"""
		ortho_poly.ortho.__init__(self, n, x)

	def wt_(self):
		return numpy.square(1.0-numpy.square(self.x))

	def compute(self, nnodes):
		"""@param nnodes: Now many zeros does the window have?
		"""
		if nnodes%2 == 0:
			wiggle = numpy.cos((math.pi*(nnodes//2))*self.x)
		else:
			wiggle = numpy.sin((math.pi*((nnodes+1)//2))*self.x)
		return (1.0 + numpy.cos(math.pi*self.x)) * wiggle


_wincache = {}
_WIN_CACHE_SIZE = 20

def window(n, k, norm=2):
	"""Make a window of length n with k nodes.
	The window is normalized so that numpy.sum(w**norm)==1."""

	assert n > 0
	assert k >= 0
	cachekey = (n,k,norm)
	if cachekey in _wincache:
		return _wincache[ cachekey ]

	opn = cont_kernel_c(n)
	# opn.x ranges over (-1, 1)
	w = opn.P(k)
	if norm > 0:
		numpy.divide(w, (numpy.absolute(w)**norm).sum()**(1.0/norm), w)
	while len(_wincache) > _WIN_CACHE_SIZE:
		_wincache.popitem()
	_wincache[ cachekey ] = w
	return w



def test_cont_kernel():
	import pylab
	c = cont_kernel_c(20)
	pylab.plot(c.P(0))
	pylab.plot(c.P(1))
	pylab.plot(c.P(2))
	pylab.plot(c.P(3))
	pylab.show()


def cont_kernel(n, k, norm=2, kernel=window):
	"""Make a window with width n,
	except that it changes continuously when n
	is a floating point number.   The resulting window is
	always an odd length.
	"""
	assert n >= k
	n2 = n/2.0
	nu = 2*int(math.ceil(n2)) + 1
	assert nu > 1
	nl = 2*int(math.floor(n2)) + 1
	assert nu==nl+2 or nu==nl
	if nu==nl or nu<=k:
		w = kernel(nu, k, norm=norm)
	else:
		f = n2 - math.floor(n2)
		w = kernel(nu, k, norm=norm)
		numpy.multiply(w, f, w)
		wl = window(nl, k, norm=norm)
		wul = w.shape[0]
		dl = (wul-wl.shape[0])//2
		assert dl>=0 and wul==wl.shape[0]+2*dl, "dl=%d wul=%d wll=%d" % (dl, wul, wl.shape[0])
		numpy.multiply(wl, 1-f, wl)
		numpy.add(w[dl:wul-dl], wl, w[dl:wul-dl])
	if norm > 0:
		numpy.divide(w, (numpy.absolute(w)**norm).sum()**(1.0/norm), w)
	return w


def xexp(a):
	"""exp(a), except protected from underflows."""
	MIN = -100
	ok = numpy.greater(a, MIN)
	return ok * numpy.exp(numpy.maximum(a, MIN))




def start_end(t, dt, window, len_d):
	"""Find start and end points for a window.
	@param t: desired window center (seconds).
	@type t: float
	@param window: window width (in samples).
	@type window: int
	@param dt: sampling interval (seconds).
	@type dt: float
	@param len_d: length of data array (samples).
	@type len_d: int
	@return (starting sample, end) where end=sample beyond the last
	@rtype (int, int)
	"""
	assert type(window) == type(1)
	s = int(round(t/dt - 0.5*window))
	if s < 0:
		s = 0
	elif s+window > len_d:
		s = len_d - window
	e = s + window
	return (s, e)


def _filter_win_size(n, cutoff_freq):
	np = n + max(10.0/cutoff_freq, n*0.01)
	nx = near_win_size(min=np+1, tol=1+n//11, real=True)
	return nx - nx%2



_fftworkcache = {}
def _fftwork(n):
	"""This estimates the work required to compute a FFT of size N,
	using the Cooley-Tukey algorithm.
	See http://en.wikipedia.org/wiki/Cooley-Tukey_FFT_algorithm
	"""
	try:
		return _fftworkcache[n]
	except KeyError:
		pass
	f1 = gpkmisc.a_factor(n)
	if f1 == n:
		tmp = n**2
	else:
		nof1 = n/f1
		tmp = f1*_fftwork(nof1) + n + nof1*_fftwork(f1)
	_fftworkcache[n] = tmp
	return tmp


def _fftwork_real(n):
	"""This is the work for a forward and reverse transform of
	real data back to real data, using Num.FFT.rfft and Num.FFT.irfft
	"""
	return _fftwork(n) + _fftwork(n-n%2)


def near_win_size(near=None, tol=None, min=None, max=None, real=False):
	"""Find a window size near the specified size where
	the FFT algorithm is fastest."""

	if near is not None and tol is not None:
		nmax = int(round(near + tol))
		nmin = int(round(near - tol))
	elif min is not None and max is not None:
		nmax = int(round(max))
		nmin = int(round(min))
	elif min is not None and tol is not None:
		nmin = int(round(min))
		nmax = int(round(min + tol))
	elif max is not None and tol is not None:
		nmax = int(round(max))
		nmin = int(round(max - tol))
	else:
		raise ValueError, "Needs near&tol, min&max, min&tol, or max&tol."

	if real:
		fftwork = _fftwork_real
	else:
		fftwork = _fftwork

	besti = None
	bestwork = None
	Since_lim = 100
	since = 0
	for i in frommid_generator(nmin, nmax):
		t = fftwork(i)
		if bestwork is None or t < bestwork:
			bestwork = t
			besti = i
			since = 0
		else:
			# This branch is just to keep near_win_size
			# from trying too hard.   Otherwise, it's quite
			# possible to spend more time finding the optimal
			# size than one spends taking the actual FFT.
			since += 1
			if since > Since_lim:
				break
	return besti


def frommid_generator(s, e):
	"""Generate numbers in [s,e] starting at the midpoint."""
	mid = (s+e)//2
	yield mid
	for i in range(1, min(mid-s, e-mid)+1):
		if mid+i <= e:
			yield mid + i
		if mid-i >= s:
			yield mid - i

def near_win_size_real(near=None, tol=None, min=None, max=None):
	return near_win_size(near, tol, min, max, real=True)


def test_win_size():
	assert near_win_size(min=4, max=7) == 4
	assert near_win_size(min=5, max=7) != 7
	assert near_win_size(near=15, tol=2) != 17
	assert near_win_size(near=14, tol=1) != 13
	assert near_win_size(near=97, tol=1) != 97
	assert near_win_size(near=197, tol=1) != 197
	assert near_win_size(near=23, tol=1) != 23


def test_print_win():
	N = 100
	w0 = window(N, 0)
	w1 = window(N, 1)
	w2 = window(N, 2)
	w3 = window(N, 3)
	w4 = window(N, 4)
	w5 = window(N, 5)
	for i in range(N):
		print i, w0[i], w1[i], w2[i], w3[i], w4[i], w5[i]



# def hipass_first_order(d, cutoff_freq):
	# """A first-order high-pass filter.
	# Cutoff freq is measured in cycles per point."""
# 
	# assert cutoff_freq >= 0.0
	# assert len(d.shape) == 1
	# n = d.shape[0]
	# nx = _filter_win_size(n, cutoff_freq)
	# dx = Num.FFT.rfft(d, nx)
	# f = real_fft_freq(dx.shape[0])
	# fr = 1j* (f / cutoff_freq)
	# ff = fr / (1 + fr)
	# ff[0] = ff[0].real
	# ff[-1] = ff[-1].real
	# return Num.FFT.irfft(dx*ff, nx)[:n]
# 
# 
# def lopass_first_order(d, cutoff_freq):
	# """A first-order low-pass filter.
	# Cutoff freq is measured in cycles per point."""
# 
	# assert cutoff_freq >= 0.0
	# assert len(d.shape) == 1
	# n = d.shape[0]
	# nx = _filter_win_size(n, cutoff_freq)
	# dx = Num.FFT.rfft(d, nx)
	# f = real_fft_freq(dx.shape[0])
	# fr = 1j* (f / cutoff_freq)
	# ff = 1 / (1 + fr)
	# ff[0] = ff[0].real
	# ff[-1] = ff[-1].real
	# return Num.FFT.irfft(dx*ff, nx)[:n]

hipass_first_order = GT.hipass_first_order
lopass_first_order = GT.lopass_first_order


def bandpass_first_order(d, cutoff_hp, cutoff_lp):
	"""A combinatio of a first-order high-pass filter
	and a low-pass filter.
	Cutoff freq is measured in cycles per point."""

	assert cutoff_lp >= 0.0
	assert cutoff_hp >= 0.0
	assert len(d.shape) == 1
	n = d.shape[0]
	nx = _filter_win_size(n, 1.0/math.hypot(1.0/cutoff_lp, 1.0/cutoff_hp))

	dx = numpy.fft.rfft(d, nx)
	f = real_fft_freq(dx.shape[0])

	frlp = 1j* (f / cutoff_lp)
	frhp = 1j* (f / cutoff_hp)
	ff = frhp / ((1 + frhp)*(1+frlp))
	ff[0] = ff[0].real
	ff[-1] = ff[-1].real
	return numpy.fft.irfft(dx*ff, nx)[:n]


def test_hpf():
	q = numpy.cos(numpy.arange(10000)*0.003*2*math.pi)
	sq = numpy.sum(q*q)
	q1 = hipass_first_order(q, 0.0003)
	sq1 = numpy.sum(q1*q1)
	assert 0.98*sq < sq1 < 0.995*sq
	q4 = hipass_first_order(q, 0.003)
	sq4 = numpy.sum(q4*q4)
	assert 0.4*sq < sq4 < 0.6*sq
	q5 = hipass_first_order(q, 0.03)
	sq5 = numpy.sum(q5*q5)
	# print sq5/sq
	assert  0.003 < sq5 < 0.03*sq




def fft_freq(n, d=1.0):
	"""Returns an array of indices whose frequencies are between f0 and f1
	after you've called fft().
	This will produce negative values where appropriate.
	"""
	if hasattr(numpy.fft, 'fftfreq'):
		return numpy.fft.fftfreq(n, d)
	fidx = numpy.arange(n)
	fneg = fidx - n
	useneg = numpy.less(-fneg, fidx)
	df = 0.5/(n*d)
	return df * numpy.where(useneg, fneg, fidx)


def fft_indices(f0, f1, n, d=1.0):
	"""Returns an array of indices whose frequencies are between f0 and f1
	after you've called real_fft().
	"""
	raise RuntimeError, "Sorry! Not implemented"


def real_fft_freq(n, d=1.0):
	"""Returns the frequencies associated with an index, after you've
	called real_fft().
	@param d: The time interval between samples.
	@type d: float
	@param n: the size of the transformed array (i.e. frequency domain, complex)
	@type n: int
	@rtype: numpy.ndarray
	@return: the frequency associated with each element in a Fourier Transform
	"""
	fidx = numpy.arange(n)
	df = 0.5/(n*d)
	return df * fidx


def real_fft_indices(f0, f1, n, d=1.0):
	"""Returns the indices whose frequencies are between f0 and f1
	after you've called real_fft().
	"""
	df = 0.5/(n*d)
	f0 = max(0.0, f0)
	imin = int(math.ceil(f0/df))
	imax = int(math.floor(f1/df))
	return (imin, imax+1)



def dataprep_flat_real(data, dt, edgewidth, pad=None):
	return dataprep_flat_generic(data, dt, edgewidth, pad, True)

def dataprep_flat(data, dt, edgewidth, pad=None):
	return dataprep_flat_generic(data, dt, edgewidth, pad, False)


def dataprep_flat_generic(data, dt, edgewidth, pad, isreal):
	"""Pad the data, subtract the average, and round
	the edges of the window.
	"""
	assert len(data.shape) == 1
	m = data.shape[0]
	if pad is None:
		pad = 2*edgewidth + m//10
	min_win_size = m + pad
	n = near_win_size(min=min_win_size, tol=m//11 + 1, real=isreal)
	d = numpy.zeros((n,))
	avg = numpy.average(data)
	d[:m] = data - avg
	nedge = int(round(edgewidth/dt))
	assert nedge <= m
	ew = 0.5*(1.0-numpy.cos((math.pi/nedge)*(numpy.arange(nedge)+0.5)))
	numpy.multiply(d[:nedge], ew, d[:nedge])
	numpy.multiply(d[m-nedge:m], ew[::-1], d[m-nedge:m])
	return d


def dataprep2_flat_generic(data, dt, edgewidth, pad, isreal):
	"""Pad the data, subtract the average, and round
	the edges of the window.
	"""
	assert len(data.shape) == 2
	m = data.shape[0]
	if pad is None:
		pad = 2*edgewidth + m//10
	min_win_size = m + pad
	n = near_win_size(min=min_win_size, tol=m//11 + 1, real=isreal)
	d = numpy.zeros((n,data.shape[1]))
	avg = numpy.average(data, axis=0)
	d[:m,:] = data - avg
	nedge = int(round(edgewidth/dt))
	assert nedge <= m
	ew = 0.5*(1.0-numpy.cos((math.pi/nedge)*(numpy.arange(nedge)+0.5)))
	numpy.multiply(d[:nedge], ew[:,numpy.newaxis], d[:nedge])
	numpy.multiply(d[m-nedge:m], ew[::-1,numpy.newaxis], d[m-nedge:m])
	return d


def lowpass_sym_butterworth(d, cutoff_freq, order=4):
	"""A time-symmetric filter with a magnitude response that
	is the same as the Butterworth filter.
	Cutoff freq is measured in cycles per point."""
	assert len(d.shape) == 1
	if cutoff_freq<=0 or cutoff_freq>10.0:
		die.warn('Silly value of cutoff_freq: %g cycles per point.' % cutoff_freq)
	n = d.shape[0]
	nx = _filter_win_size(n, cutoff_freq)
	dx = numpy.fft.rfft(d, nx)
	f = real_fft_freq(dx.shape[0])
	ff = numpy.sqrt(1.0/(1 + (f/cutoff_freq)**(2*order)))
	return numpy.fft.irfft(dx*ff, nx)[:n]




def lowpass_sym_Gaussian(d, cutoff_freq):
	"""A time-symmetric filter with a Gaussian impulse response.
	Cutoff freq is measured in cycles per point.
	"""
	assert len(d.shape) == 1
	if cutoff_freq<=0 or cutoff_freq>10.0:
		die.warn('Silly value of cutoff_freq: %g cycles per point.' % cutoff_freq)
	n = d.shape[0]
	nx = _filter_win_size(n, cutoff_freq)
	dx = numpy.fft.rfft(d, nx)
	f = real_fft_freq(dx.shape[0])
	q = 1.0/(2*cutoff_freq**2)
	ff = numpy.exp(-numpy.square(f) * q)
	return numpy.fft.irfft(dx*ff, nx)[:n]

lowpass_sym_gaussian = lowpass_sym_Gaussian



def hipass_sym_butterworth(d, cutoff_freq, order=4):
	"""A time-symmetric filter with a magnitude response that
	is the same as the Butterworth filter.
	Cutoff freq is measured in cycles per point."""
	assert len(d.shape) == 1
	if cutoff_freq<=0 or cutoff_freq>10.0:
		die.warn('Silly value of cutoff_freq: %g cycles per point.' % cutoff_freq)
	n = d.shape[0]
	nx = _filter_win_size(n, cutoff_freq)
	dx = numpy.fft.rfft(d, nx)
	f = real_fft_freq(dx.shape[0])
	ff1 = (f/cutoff_freq)**(2*order)
	ff = numpy.sqrt( ff1 / (1 + ff1) )
	return numpy.fft.irfft(dx*ff, nx)[:n]


def test_lpb():
	q = numpy.cos(numpy.arange(10000)*0.003*2*math.pi)
	sq = numpy.sum(q*q)
	q1 = lowpass_sym_butterworth(q, 0.1)
	sq1 = numpy.sum(q1*q1)
	# print sq1/sq
	assert 0.99*sq < sq1 < 1.00001*sq
	q2 = lowpass_sym_butterworth(q, 0.05)
	sq2 = numpy.sum(q2*q2)
	# print sq2/sq
	assert 0.99*sq < sq2 < 1.00001*sq
	q4 = lowpass_sym_butterworth(q, 0.003)
	sq4 = numpy.sum(q4*q4)
	# print sq4/sq
	assert 0.4*sq < sq4 < 0.6*sq
	q5 = lowpass_sym_butterworth(q, 0.001)
	sq5 = numpy.sum(q5*q5)
	# print sq5/sq
	assert  0 < sq5 < 0.2*sq
	

def test_hpb():
	q = numpy.cos(numpy.arange(10000)*0.003*2*math.pi)
	sq = numpy.sum(q*q)
	q1 = hipass_sym_butterworth(q, 0.0003)
	sq1 = numpy.sum(q1*q1)
	# print sq1/sq
	assert 0.99*sq < sq1 < 1.00001*sq
	q4 = hipass_sym_butterworth(q, 0.003)
	sq4 = numpy.sum(q4*q4)
	# print sq4/sq
	assert 0.4*sq < sq4 < 0.6*sq
	q5 = hipass_sym_butterworth(q, 0.03)
	sq5 = numpy.sum(q5*q5)
	# print sq5/sq
	assert  0 < sq5 < 0.2*sq


def pink_noise(n):
	"""Create pink noise where the power spectral density
	goes as 1/f (except right at f=0).
	"""
	m = near_win_size_real(near=2*n+2, tol=n//3+1)

	rtmp = numpy.random.standard_normal(m)
	itmp = numpy.random.standard_normal(m)
	tmp = rtmp + 1j*itmp
	f = real_fft_freq(m)
	assert f[0] == 0.0
	tmp[0] = 0.0
	f[0] = 1.0
	numpy.multiply(tmp, 1.0/numpy.sqrt( f ), tmp)
	return numpy.fft.inverse_real_fft(tmp)[:n]

if __name__ == '__main__':
	test_win_size()
	test_print_win()
	test_hpf()
	test_lpb()
	test_hpb()
	# test_cont_kernel()










speechresearch/voicing/lib/fv200908opt.py


#!/usr/bin/env python


from gmisclib import erb_scale
from gmisclib import Num
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=True,
		PlompBouman=False, do_pdur=True):
	FORMANT_LOW = erb_scale.f_to_erb(120.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(6000.0)
	ectrs, neural, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural.shape[1]==neural.shape[1]

	neural_now = Num.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert neural_b.shape[0] <= neural.shape[1]
	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			Num.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(neural[i,:], neural_avg, neural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set()
	for vl in [0.06]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fl in [0.02]:
		w = int(round(fl*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fel in [0.04]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for sel in [0.03]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"
	assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = set()
		for hpl in [0.02]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_dissonance:
		Dsl = 0.06
		w = int(round(Dsl*LF/DT))
		tmpo, tmpd = M.dissonance(w, ectrs, neural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	if do_pdur:
		tmpo, tmpd = M.pdur(ectrs, neural, neural_now, DT)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/dirty_io.py



import re
import numpy
from gmisclib import die
from gmisclib import wavio
from gmisclib import Numeric_gpk as NG

class BadChannel(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)


NEARCLIP = 32500


	

def wav_read(filename, channel=None, info={}):
	"""Quick and dirty way to read a single channel of audio from a
	multichannel file.  If the channel is not specified, either as an
	argument or as info['Channel'], then it will pick whatever channel
	has the largest amplitude.   Needless to say, this is not entirely
	reliable unless you know that the other channel is silent.
	@param channel: which channel to use?  It can be a string name, an integer column number
		or None.
	@param info: a dictionary with miscellaneous metadata.   C{info['Channel']} is inspected.
	@type info: C{dict}.
	@type channel: C{string}, C{int}, or C{None}.
	@return: audio data with header information
		A gpk_img data structure holding the audio and header information.
		C{hdr['AudioChannel']}, C{hdr['Trouble']} and C{hdr['WhyAudioChannel']} are set.
	@rtype: gpkimgclass.gpk_img
	@except BadChannel: when you ask for a channel that isn't there.
	@note: Channel numbers start with zero!
	"""
	if channel is None:
		channel = info.get('Channel', None)

	x = wavio.read(filename)
	nch0 = x.d.shape[1]
	trouble = []
	if channel is None and x.d.shape[1] > 1:
		assert x.d.shape[1] < 1000
		rms = NG.block_stdev(x.d)
		channel = numpy.argmax(rms)
		x.d = x.d.take([channel], axis=1)
		assert len(x.d.shape) == 2
		die.info('Taking data from channel %d' % channel)
		if rms[1-channel] > 0.1*rms[channel]:
			die.warn('Warning: channel %d is comparable: MAD=%.2g/%.2g'
					% (1-channel, rms[1-channel], rms[channel])
					)
			x.hdr['WhyAudioChannel'] = 'It was slightly louder'
			trouble.append('Ambiguous channel')
		else:
			x.hdr['WhyAudioChannel'] = 'It was much louder'
	elif channel is None and x.d.shape[1]==1:
		x.hdr['WhyAudioChannel'] = 'There was only one'
		channel = 0
	elif channel=='mono':
		assert x.d.shape[1]==1
		x.hdr['WhyAudioChannel'] = 'There was only one'
		channel = 0
	elif 0 <= channel < x.d.shape[1]:
		x.d = x.d.take([channel], axis=1)
		x.hdr['WhyAudioChannel'] = 'Specified in g_audioprep.py'
	else:
		raise BadChannel, "Channel=%s but available channels are %s" % (channel, range(x.d.shape[1]))

	# x is now reduced to a single channel: 0.

	if NG.N_maximum(x.column(0)) > NEARCLIP or NG.N_minimum(x.column(0))< -NEARCLIP:
		da = numpy.absolute(x.column(0))
		die.warn("Data is near clipping: maximum abs(value)=%d, %.1f%% near clipping"
			% (NG.N_maximum(da), numpy.sum(numpy.greater(da, NEARCLIP))/float(da.shape[0])))
		trouble.append('Near clipping')

	x.hdr['Trouble'] = ','.join(trouble)
	assert 0 <= channel < nch0
	x.hdr['AudioChannel'] = channel
	assert x.d.shape[1] == 1
	return x


_nmparse = re.compile(r'(.*)\[([0-9_a-zA-Z]+)\]$')
def splitname(filename):
	"""Splits filenames in the form pathname[channel] into a pathname
	and a channel.
	"""
	m = _nmparse.match(filename)
	if m:
		name = m.group(1)
		try:
			channel = int(m.group(2))
		except ValueError:
			channel = m.group(2)
	else:
		name = filename
		channel = None
	return (name, channel)


def wav_read2(filename):
	"""Deal with filenames in the form path/name[channel].
	"""
	name, channel = splitname(filename)
	try:
		rv = wav_read(name, channel=channel, info={})
	except IOError, x:
		raise IOError(*(x.args + ('From dirty_io.wav_read2', 'Filename=%s' % filename)))
	return rv










speechresearch/voicing/lib/fv200909opt.py


#!/usr/bin/env python

"""Feature vectors for optimized DTW alignment.
Exemplar project with Ladan Baghai-Ravary.
"""

import math
import numpy
from gmisclib import die
from gmisclib import erb_scale
# from gpk_voicing import percep_spec as PS
from gpk_voicing import cached_ps as PS
from gpk_voicing import fv_misc as M
from gpk_voicing import zero as Z
SillyWidthException = M.SillyWidthException

DB = 0.85

Opt_text="""# Trigger="run_to_bottom finished"
# Trigger match
# len(currentlist)= 198 tail= 0.0 nsamp= 198
# max(log_adv,,-fv200909opt_0.av) = 43.27
#  samples used = 198 filename= log_adv,,-fv200909opt_0.av
43.27 logp
# n= 44
1.73693 dist,alpha
2.13363 dist,beta
1.08861 len_exp
1.55219 lf,elf
0.154333 lf,lf
0.140556 nsv
3.53085 scale,fricative%Sedge:.*:13.0-18.8
 2.8547 scale,fricative%Sedge:.*:18.8-23.0
3.30231 scale,fricative%Sedge:.*:2.5-13.0
-3.87654 scale,fricative%Sedge:.*:23.0-27.1
-0.0238129 scale,fricative%Sedge:.*:27.1-30.7
-2.76415 scale,haspitch1:.*
-3.13785 scale,peakalign1:.*
-2.65753 scale,vowel:.*:10.4
2.32077 scale,vowel:.*:11.3
-1.12553 scale,vowel:.*:12.1
0.0529135 scale,vowel:.*:13.0
-0.568936 scale,vowel:.*:13.8
0.622019 scale,vowel:.*:14.7
0.18557 scale,vowel:.*:15.5
1.24299 scale,vowel:.*:16.4
-3.96151 scale,vowel:.*:17.2
0.793534 scale,vowel:.*:18.1
0.0448047 scale,vowel:.*:18.9
1.33993 scale,vowel:.*:19.8
2.00955 scale,vowel:.*:20.6
-0.858686 scale,vowel:.*:21.5
3.48095 scale,vowel:.*:22.3
-3.47638 scale,vowel:.*:23.2
-0.966758 scale,vowel:.*:24.0
-1.98064 scale,vowel:.*:24.9
2.39958 scale,vowel:.*:25.7
0.406809 scale,vowel:.*:26.6
2.68029 scale,vowel:.*:27.4
-2.71892 scale,vowel:.*:28.3
0.715675 scale,vowel:.*:29.1
 1.1363 scale,vowel:.*:30.0
-3.78759 scale,vowel:.*:4.5
1.14752 scale,vowel:.*:5.3
-0.108174 scale,vowel:.*:6.2
-1.18802 scale,vowel:.*:7.0
-0.0958434 scale,vowel:.*:7.9
0.643672 scale,vowel:.*:8.7
2.52746 scale,vowel:.*:9.6
"""
Scale = M.scale_xform(Opt_text,
			name="299010 optimization in /proj/exemplar/ItakuraSaitoDistance/IS-DTW/log_adv,,-fv200909opt_0.av"
			)

def _irx(a):
	return max(1, int(round(a)))


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=False,
		PlompBouman=False, do_pdur=False,
		zerosub=0.0, do_irx=True, cachename=None):
	assert not do_pdur and not do_dissonance
	FORMANT_LOW = erb_scale.f_to_erb(120.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert float(DT)>0.0
	assert float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(6000.0)
	ectrs, neural, t0 = PS.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							do_peakalign=True,
							PlompBouman=PlompBouman,
							cachename=cachename
							)

	assert 1 < neural.shape[0] < 200
	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural_b.shape[1]==neural.shape[1]
	if zerosub != 0.0:
		neural_b = neural_b.copy()
		try:
			z = Z.PS(neural_b)
		except Z.ZeroProblem:
			die.warn("Bad utterance: zero does not converge.")
			z = numpy.zeros((neural_b.shape[0],))
		assert neural_b.shape[0]==z.shape[0]
		numpy.subtract(neural_b, z[:,numpy.newaxis], neural_b)
	assert neural_b.shape[1]==neural.shape[1]
	assert neural_b.shape[0]<=neural.shape[0]

	neural_now = numpy.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.sum(neural_now**2)/numpy.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	numpy.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	numpy.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'peakalign':
			numpy.divide(neural[i,:], neural_avg**2, neural[i,:])

	if do_irx:
		irx = _irx
	else:
		irx = lambda x: x


	o = []
	descr = []
	w = irx(0.04*LF/DT)
	tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	w = irx(0.04*ELF/DT)
	tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_voicing:
		w = irx(0.02*math.sqrt(LF)/DT)
		tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	w = irx(0.03*ELF/DT)
	tmpo, tmpd = M.peakiness(w, ectrs, neural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/fv201105.py


#!/usr/bin/env python

"""Acoustic Description Vector for Speech

Usage: s_slope [flags]
Flags: -f FFF opens file FFF for reading.
	-c XXX  selects column XXX (either a data name or an integer).
	-o FFF  sets the output file.
	-dt #.##   Sets the interval for calculating the output.

It takes a local spectrum,
bins it onto the Bark scale,
converts to perceptual loudness (via **E).
Then, it computes a measure of how far you can go
from each point before the spectrum changes too much.
"""

import math
import numpy
# from gmisclib import die
from gmisclib import cache as CC
from gmisclib import gpkmisc
from gmisclib import erb_scale

from gpk_voicing import percep_spec as PS
from gpk_voicing import fv_misc as FVM
from gpk_voicing import voice_misc as VM
SillyWidthException = FVM.SillyWidthException
NSV = 0.75

_wincache = {}
_WIN_CACHE_SIZE = 20
def win(n):
	key = n
	if len(_wincache) > _WIN_CACHE_SIZE:
		_wincache.pop()
	if key in _wincache:
		return _wincache[key]
	Norm = 1
	if not n > 0:
		raise SillyWidthException, n
	def inner_window(n, k, norm=2):
		assert k==0
		opn0 = VM.cont_kernel_c(n)
		w = opn0.P(0)
		# die.info("win.inner_window.w.shape=%s w0.shape=%s" % (w.shape, w0.shape))
		if norm > 0:
			numpy.divide(w, (numpy.absolute(w)**norm).sum()**(1.0/Norm), w)
		return w
	rv = VM.cont_kernel(n, 0, norm=Norm, kernel=inner_window)
	_wincache[key] = rv
	return rv


def avg_spec(b):
	ALPHA = -1.0
	E = 0.333
	f = erb_scale.erb_to_f(b)/1000.0
	bw = erb_scale.ebw(b)/100.0
	return (f**ALPHA * bw)**E


def feature_vec_guts(data, dt, Dt, do_irx=False,
		LF=1.0, fdif2=0.0, fdif2x=0.0, Nsv=NSV,
		cache_info=None, ps_cache_info=None
		):
	FORMANT_LOW = erb_scale.f_to_erb(200.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert Dt > 0.0 and float(Dt)>0.0
	bmin = FORMANT_LOW - 0.5*FVM.DB
	bmax = FORMANT_HIGH + 0.5*FVM.DB
	width = 0.04 * LF / Dt
	if do_irx:
		width = max(1, int(round(width)))
	cs = win(width)
	css = cs.sum()
	f_kernel = numpy.array([-fdif2x, -fdif2, 1+2*fdif2+2*fdif2x, -fdif2, -fdif2x])

	if ps_cache_info is not None:
		ic_i = ps_cache_info
	else:
		ic_i = cache_info

	t0, neural, ectrs, nneural, nectrs =	\
		FVM.normalize_neural(data, dt, Dt, bmin=bmin, bmax=bmax, db=FVM.DB,
						do_mod=0, do_dissonance=False,
						PlompBouman=False,
						norm_kernel=cs/css, Nsv=Nsv, t_kernel=cs/css,
						f_kernel=f_kernel,
						cache_info=ic_i
						)
	o = []
	descr = []
	nsum = numpy.zeros((neural.shape[1],))
	nna = 0
	avss = 0.0
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and FORMANT_LOW < e['erb'] < FORMANT_HIGH:
			numpy.add(nsum, neural[i,:], nsum)
			avss += avg_spec(e['erb'])
			nna += 1
	dtmp = e.copy()
	del dtmp['erb']
	del dtmp['fc']
	dtmp['type'] = 'loudness'
	dtmp['width'] = width
	dtmp['Kentropy'] = gpkmisc.entropy(numpy.absolute(cs))
	dtmp['Fentropy'] = math.log(nna)
	dtmp['t_symmetry'] = 1
	dtmp['id'] = '%s:%d' % (dtmp['type'], width)
	descr.append(dtmp)
	o.append(nsum/nna)
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and FORMANT_LOW < e['erb'] < FORMANT_HIGH:
			tmp = neural[i,:] - nsum * (avg_spec(e['erb'])/avss)
			# pylab.plot(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['type'] = 'vowel'
			dtmp['width'] = width
			dtmp['Kentropy'] = gpkmisc.entropy(numpy.absolute(cs))
			dtmp['Fentropy'] = 0.0
			dtmp['t_symmetry'] = 1
			dtmp['a_scaling'] = 1
			# pylab.title('vowel %s' % dtmp['id'])
			# pylab.figure()
			o.append(tmp)
			dtmp['id'] = '%s:%d:%.1f' % (dtmp['type'], width, e['erb'])
			descr.append( dtmp )
	assert len(descr)==len(o), "Descriptor mismatch"
	return (o, descr, Dt, t0)


def feature_vec(data, dt, DT, LF=1.0, Nsv=NSV, fdif2=0.0, fdif2x=0.0,
			do_irx=False, cache_info=None, ps_cache_info=None):
	o = None
	ci = None
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		ci = cache_info.addinfo(dt, DT, LF, Nsv, fdif2, fdif2x, do_irx, 'fv201105-2')
		try:
			o = ci.load()
		except ci.Errors:
			pass
	if o is None:
		o = feature_vec_guts(data, dt, DT, LF=LF, Nsv=Nsv,
					do_irx=do_irx, fdif2=fdif2, fdif2x=fdif2x,
					cache_info=cache_info, ps_cache_info=ps_cache_info
					)
		if ci is not None:
			ci.bg_dump(o)
	return o




Opt_text = """
# RUN 1
# summarize_logs -uid UID -fromstart -best logS_advLImMDREf,-fv201102_4.av
# len(currentlist)= 26 tail= 0.0 nsamp= 26
# max(logS_advLImMDREf,-fv201102_4.av) = 376.74
#  samples used = 1 filename= logS_advLImMDREf,-fv201102_4.av
376.74 logp
# n= 39
26.031 Scale,vowel:.*:10.4
0.650176 Scale,vowel:.*:11.1
0.994825 Scale,vowel:.*:11.9
3.65683 Scale,vowel:.*:12.6
12.2741 Scale,vowel:.*:13.3
0.23901 Scale,vowel:.*:14.0
1.53292 Scale,vowel:.*:14.7
7.75427 Scale,vowel:.*:15.4
0.784154 Scale,vowel:.*:16.1
3.23822 Scale,vowel:.*:16.8
3.84116 Scale,vowel:.*:17.5
12.1566 Scale,vowel:.*:18.2
6.9634 Scale,vowel:.*:18.9
4.90421 Scale,vowel:.*:19.6
3.72337 Scale,vowel:.*:20.3
0.0150866 Scale,vowel:.*:21.0
6.29358 Scale,vowel:.*:21.8
3.50677 Scale,vowel:.*:22.5
1.94812 Scale,vowel:.*:23.2
17.1486 Scale,vowel:.*:23.9
1.76959 Scale,vowel:.*:24.6
1.27658 Scale,vowel:.*:25.3
0.439394 Scale,vowel:.*:26.0
0.185877 Scale,vowel:.*:26.7
12.2699 Scale,vowel:.*:6.2
10.2536 Scale,vowel:.*:6.9
5.84667 Scale,vowel:.*:7.6
3.5585 Scale,vowel:.*:8.3
0.405896 Scale,vowel:.*:9.0
2.4074 Scale,vowel:.*:9.7
2.94796 lf,lf
-0.302882 norm,fdif2
1.28682 norm,nsv
4.824 norm,tdif
0.16849 norm,tdif2
#
# RUN 2
#  summarize_logs -best -fromstart -uid UID logS_advLImMDREf,-fv201102_2.av
# len(currentlist)= 20 tail= 0.0 nsamp= 20
# max(logS_advLImMDREf,-fv201102_2.av) = 348.56
#  samples used = 1 filename= logS_advLImMDREf,-fv201102_2.av
348.56 logp
# n= 39
0.367388 Scale,vowel:.*:10.4
0.668657 Scale,vowel:.*:11.1
3.73234 Scale,vowel:.*:11.9
9.59746 Scale,vowel:.*:12.6
45.2418 Scale,vowel:.*:13.3
12.4549 Scale,vowel:.*:14.0
5.18612 Scale,vowel:.*:14.7
8.10955 Scale,vowel:.*:15.4
16.1181 Scale,vowel:.*:16.1
 8.2858 Scale,vowel:.*:16.8
 6.15389 Scale,vowel:.*:17.5
 2.11999 Scale,vowel:.*:18.2
 8.04381 Scale,vowel:.*:18.9
 3.69372 Scale,vowel:.*:19.6
 0.302413 Scale,vowel:.*:20.3
 3.42239 Scale,vowel:.*:21.0
 18.7842 Scale,vowel:.*:21.8
 7.25486 Scale,vowel:.*:22.5
 0.435129 Scale,vowel:.*:23.2
 2.46633 Scale,vowel:.*:23.9
 0.828264 Scale,vowel:.*:24.6
 0.604598 Scale,vowel:.*:25.3
 15.0723 Scale,vowel:.*:26.0
 2.12652 Scale,vowel:.*:26.7
 0.258391 Scale,vowel:.*:6.2
 3.00883 Scale,vowel:.*:6.9
 19.7981 Scale,vowel:.*:7.6
 0.098635 Scale,vowel:.*:8.3
 0.144953 Scale,vowel:.*:9.0
 21.9714 Scale,vowel:.*:9.7
 3.96667 lf,lf
 -0.523753 norm,fdif2
 0.703901 norm,nsv
 4.49354 norm,tdif
 -0.147517 norm,tdif2
4000 FORMANT_HIGH
"""

Scale = FVM.scale_xform(Opt_text,
			name="2011-04-17 optimization on mace and cayenne:/home/gpk/ItakuraSaitoDistance/IS-DTW/logS_advLImMDREf,-fv201102/{1,2}"
			)










speechresearch/voicing/lib/fv_misc.py



import re
import math

import numpy

from gmisclib import die
from gmisclib import cache as CC
from gmisclib import gpkmisc
from gmisclib import g_encode
from gmisclib import erb_scale
from gmisclib import Numeric_gpk as NG
from gpk_voicing import voice_misc
from gpk_voicing import cached_ps as PSC
from gpk_voicing import percep_spec as PS
try:
	from gpk_voicing import pseudo_dur as PD
except ImportError:
	PD = None

pylab = None
# import pylab

DB = math.sqrt(0.5)
NSV = 0.75
# Dt = 0.005
C = 10.0


class SillyWidthException(ValueError):
	def __init__(self, *s):
		ValueError.__init__(self, *s)


# def edgepair_win(n):
	# e = Num.zeros((2*n,), Num.Float)
	# e[:n] = -1.0
	# e[n:] = 1.0
	# s = Num.ones((2*n), Num.Float)
	# return (e, s)


def edgepair_win(n):
	if not n > 0:
		raise SillyWidthException, n
	if isinstance(n, int):
		tmp0 = voice_misc.window(2*n, 0)
		tmp1 = voice_misc.window(2*n, 1)
	else:
		tmp0 = voice_misc.cont_kernel(2+2*n, 0)
		tmp1 = voice_misc.cont_kernel(2+2*n, 1)
	norm = gpkmisc.N_maximum(tmp0)
	return (tmp1/norm, tmp0/norm)


# def win(n):
	# tmp = Num.ones((n,), Num.Float)
	# return tmp

def win(n):
	if not n > 0:
		raise SillyWidthException, n
	if isinstance(n, int):
		tmp = voice_misc.window(n, 0)
	else:
		tmp = voice_misc.cont_kernel(n, 0)
	return tmp/gpkmisc.N_maximum(tmp)


def burst_win(n, i):
	if not n > 0:
		raise SillyWidthException, n
	tmp = numpy.zeros((n,), numpy.float)
	tmp[i] = 1.0
	neg = win(n)
	nneg = neg/neg.sum()
	return (tmp - nneg, nneg)


def entropy(w):
	assert numpy.greater(w, 0.0).all()
	p = w/numpy.sum(w)
	return -numpy.sum(p*numpy.log(p))

def convolve(signal, kernel):
	"""Returns something the length of the signal, by zero padding."""
	if signal.shape[0] > kernel.shape[0]:
		return numpy.convolve(signal, kernel, 1)
	m = 1+kernel.shape[0]-signal.shape[0]
	tmp = numpy.concatenate((signal, numpy.zeros((m,), numpy.float)))
	die.info('Narrow signal: padding from %d to %d' % (signal.shape[0], m))
	return numpy.convolve(tmp, kernel, 1)[:signal.shape[0]]


def vowel(width, ectrs, neural, neural_now, Nsv,
		formant_low=None, formant_high=None):
	VFAC = 0.75
	cs = win(width)
	css = cs.sum()

	nns = convolve(neural_now, cs/css)
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/numpy.sum(nns))
	# The second term within the hypot() should always be Nsv*one.

	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and formant_low < e['erb'] < formant_high:
			tmp = (VFAC/css)*convolve(neural[i], cs)/norm
			# pylab.plot(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['type'] = 'vowel'
			dtmp['width'] = width
			dtmp['Kentropy'] = entropy(cs)
			dtmp['Fentropy'] = 0.0
			dtmp['t_symmetry'] = 1
			dtmp['a_scaling'] = 1
			# pylab.title('vowel %s' % dtmp['id'])
			# pylab.figure()
			o.append(tmp)
			dtmp['id'] = '%s:%d:%.1f' % (dtmp['type'], width, e['erb'])
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def spectral_entropy(width, ectrs, neural, neural_now, Nsv):
	"""This is inspired (but only loosely) by
	"Robust Entropy-based Endpoint Detection for Speech Recognition
	in Noisy Environments." by Jia-lin Shen and Jeih-weih Hung
	and Lin-shan Lee, http://www.ee.columbia.edu/~dpwe/papers/ShenHL98-endpoint.pdf
	International Conference on Spoken Language Processing, 1998.
	"""
	assert Nsv > 0.0
	SEF = 1.0
	EPS = 1e-6
	cs = win(width)
	assert numpy.greater(cs, 0.0).all()

	nnt = []
	nns = numpy.zeros(neural.shape[1], numpy.float)
	for (i, e) in enumerate(ectrs):
		if e['type']=='band':
			assert numpy.greater_equal(neural[i], 0.0).all()
			tmp = convolve(neural[i], cs)
			nnt.append(tmp)
			numpy.add(nns, tmp, nns)

	np = len(nnt)
	ent_sum = numpy.zeros(neural.shape[1], numpy.float) + math.log(4.0)
	for tmp in nnt:
		numpy.divide(tmp, nns, tmp)
		numpy.add(tmp, EPS*nns, tmp)
		etmp = tmp*numpy.log(tmp)
		numpy.add(ent_sum, etmp, ent_sum)
	numpy.multiply(ent_sum, -SEF, ent_sum)
	# pylab.title('spectral_entropy')
	# pylab.show()
	assert np > 0
	dtmp = {'type': 'spectral_entropy',
		'width': width,
		'Kentropy': entropy(cs),
		'Fentropy': math.log(np),
		'id': 'Sentropy:%d' % width,
		't_symmetry': 1,
		'a_scaling': 0
		}
	return ([ent_sum], [dtmp])


def space_time_entropy(width, ectrs, neural, neural_now, Nsv):
	assert Nsv > 0.0
	SEF = 1.0
	EPS = 1e-6
	cs = win(width)

	nnt = []
	nns = numpy.zeros(neural.shape[1], numpy.float)
	for (i, e) in enumerate(ectrs):
		if e['type']=='band':
			assert numpy.greater_equal(neural[i], 0.0).all()
			nnt.append(neural[i])
			numpy.add(nns, neural[i], nns)

	np = len(nnt)
	nns = convolve(nns, cs)
	ent_sum = numpy.zeros(neural.shape[1], numpy.float) + math.log(3.0*np)
	for tmp in nnt:
		numpy.divide(tmp, nns, tmp)
		numpy.add(tmp, EPS*nns, tmp)
		etmp = convolve(tmp*numpy.log(tmp), cs)
		numpy.add(ent_sum, etmp, ent_sum)
	numpy.multiply(ent_sum, -SEF, ent_sum)
	# pylab.title('spectral_entropy')
	# pylab.show()
	assert np > 0
	dtmp = {'type': 'space_time_entropy',
		'width': width,
		'Kentropy': entropy(cs),
		'Fentropy': math.log(np),
		'id': 'STentropy:%d' % width,
		't_symmetry': 1,
		'a_scaling': 0
		}
	return ([ent_sum], [dtmp])



def haspitch(width, ectrs, neural, neural_now, Nsv):
	HFAC = {'high': 20.0, 'all': 10.0, 1: 10.0}
	cs = win(width)
	css = cs.sum()
	nns = convolve(neural_now, cs)/cs.sum()
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type'].startswith('haspitch'):
			tmp = (HFAC[e['variant']]/css)*convolve(neural[i], cs)/norm
			# pylab.figure()
			# pylab.title('e=%s' % e['id'])
			# pylab.plot(neural[i])
			# pylab.plot(tmp)
			# pylab.plot(norm)
			o.append(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['id'] = '%s:%d' % (dtmp['id'], width)
			dtmp['Kentropy'] = entropy(cs)
			assert 'Fentropy' in dtmp
			dtmp['width'] = width
			dtmp['t_symmetry'] = 1
			dtmp['a_scaling'] = 1
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)



def peakiness(width, ectrs, neural, neural_now, Nsv):
	HFAC = 10
	cs = win(width)
	css = cs.sum()
	nns = convolve(neural_now, cs)/css
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/numpy.sum(nns))
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type'].startswith('peakalign'):
			tmp = (HFAC/css)*convolve(neural[i], cs)/norm
			# pylab.figure()
			# pylab.title('e=%s' % e['id'])
			# pylab.plot(neural[i])
			# pylab.plot(tmp)
			# pylab.plot(norm)
			o.append(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['id'] = '%s:%d' % (dtmp['id'], width)
			dtmp['Kentropy'] = entropy(cs)
			assert 'Fentropy' in dtmp
			dtmp['width'] = width
			dtmp['t_symmetry'] = 1
			dtmp['a_scaling'] = 1
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)


# This is dubious, unless the calibration (C) is set for the
# particular code that produces neural.    Note that the "official"
# pseudoduration estimator uses its own set of feature vectors.
def pdur(ectrs, neural, neural_now, Dt, Cfac=1.0):
	if PD is None:	# If pseuduration is not available.
		return ([], [])
	TYPICAL = 0.100
	c = C * Cfac
	norm2 = (numpy.square(neural_now).sum()/numpy.sum(neural_now))**2
	no = neural_now.shape[0]
	out = numpy.zeros((no,), numpy.float)
	for t in range(no):
		plm, pcm = PD.pdur_guts(neural.transpose(), t, -1, Dt, c/norm2)
		plp, pcp = PD.pdur_guts(neural.transpose(), t, 1, Dt, c/norm2)
		out[t] = plm + plp
	if pylab:
		pylab.figure()
		pylab.title('pdur')
		pylab.plot(out)
		pylab.show()
	nbands = 0
	for e in ectrs:
		if e['type']=='band':
			nbands += 1
	assert nbands > 0
	typical = NG.N_median(out)
	descr = [ {'id': 'pseudoduration:%f' % c,
		'Kentropy': NG.N_median(numpy.log(out)),
		'Fentropy': math.log(nbands),
		'width': typical,
		't_symmetry': 1, 'a_scaling': 0
		} ]
	return ([numpy.log(out/TYPICAL)], descr)


def roughness(width, ectrs, neural, neural_now, Nsv):
	HFAC = {1: 4.0}
	cs = win(width)
	css = cs.sum()
	nns = convolve(neural_now, cs)/css
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type'].startswith('roughness'):
			tmp = (HFAC[e['variant']]/css)*convolve(neural[i], cs)/norm
			# pylab.figure()
			# pylab.title('e=%s' % e['id'])
			# pylab.plot(neural[i])
			# pylab.plot(tmp)
			# pylab.plot(norm)
			o.append(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['id'] = '%s:%d' % (dtmp['id'], width)
			dtmp['Kentropy'] = entropy(cs)
			assert 'Fentropy' in dtmp
			dtmp['width'] = width
			dtmp['t_symmetry'] = 1
			dtmp['a_scaling'] = 1
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)

dissonance = roughness	# obsolete



def vowel_edge(width, ectrs, neural, neural_now, Nsv, do_abs=False,
		formant_low=None, formant_high=None):
	VEfac = 0.7
	ce, cs = edgepair_win(width)
	css = cs.sum()
	nns = convolve(neural_now, cs)/css
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and formant_low < e['erb'] < formant_high:
			tmp = VEfac * convolve(neural[i], ce)/norm
			# pylab.plot(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['width'] = 2*width
			dtmp['Kentropy'] = entropy(cs)
			dtmp['Fentropy'] = 0.0
			dtmp['t_symmetry'] = -1
			dtmp['a_scaling'] = 1
			if do_abs:
				o.append( numpy.absolute(tmp) )
				dtmp['type'] = 'vowel |edge|'
			else:
				o.append( tmp )
				dtmp['type'] = 'vowel edge'
			dtmp['id'] = '%s:%d:%.1f' % (dtmp['type'], width, e['erb'])
			descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def fricative(width, ectrs, neural, neural_now, Nsv):
	CSSE = 0.7
	N = neural[0].shape[0]
	cs = win(width)
	css = cs.sum()
	nns = convolve(neural_now, cs)/css
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	for (rs, re, fac) in [(70.0, 700.0, 0.6), (700.0, 1500.0, 0.6),
				(1500.0, 2500.0, 0.9), (2500.0, 4000.0, 1.1),
				(4000.0, 6000.0, 1.3)
				]:
		tsum = numpy.zeros((N,), numpy.float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		included = []
		nq = 0
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				numpy.add(tsum, neural[i], tsum)
				included.append(e)
				nq += 1
		tmp = (fac/css**CSSE) * convolve(tsum, cs)/(norm*nq)
		# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])

		included.sort(key=lambda x:x['erb'])
		dtmp = {'width': width,
				'type': 'fricative', 't_symmetry': 1,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'a_scaling': 1
				}
		o.append(tmp)
		dtmp['id'] = '%s:%d:%.1f-%.1f' % (dtmp['type'], width, included[0]['erb'], included[-1]['erb'])
		descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def prominence(ectrs, neural, neural_now, Nsv):
	WIDTH = 20
	N = neural[0].shape[0]
	ce, cs = edgepair_win(WIDTH)
	css = cs.sum()
	nns = convolve(neural_now, cs)
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	included = []
	for (rs, re, fac) in [ (70.0, 600.0, 0.22), (600.0, 2000.0, 0.25),
				(2000.0, 3000.0, 0.32), (3000.0, 6000.0, 0.35) ]:
		tsum = numpy.zeros((N,), numpy.float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				numpy.add(tsum, neural[i], tsum)
				included.append(e)
		tmp = (fac/css) * convolve(tsum, ce)/norm
		# pylab.plot(tmp + len(o))
		# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
		included.sort(key=lambda x:x['erb'])
		dtmp = {'type': 'prominence', 'width': WIDTH,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'id': 'prominence:%d:%.1f-%.1f' % (WIDTH, included[0]['erb'], included[-1]['erb']),
				't_symmetry': 1, 'a_scaling': 1
				}
		o.append( tmp )
		descr.append( dtmp )
	# pylab.show()
	return (o, descr)



def fricative_edge(width, ectrs, neural, neural_now, Nsv, do_abs=False, version=1):
	CSSE = 1.6
	N = neural[0].shape[0]
	ce, cs = edgepair_win(width)
	css = cs.sum()
	nns = convolve(neural_now, cs)/css
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	if version==1:
		flist = [(70.0, 700.0, 7), (700.0, 1500.0, 7),
				(1500.0, 2500.0, 7), (2500.0, 4000.0, 7),
				(4000.0, 6000.0, 7)]
	elif version==2:
		flist = [(100.0, 300.0, 7), (300.0, 550.0, 7), (550.0, 900.0, 7),
				(900.0, 1400.0, 7),
				(1400.0, 2800.0, 7), (2800.0, 5000.0, 7)]
	for (rs, re, fac) in flist:
		tsum = numpy.zeros((N,), numpy.float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		included = []
		nq = 0
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				numpy.add(tsum, neural[i], tsum)
				included.append(e)
				nq += 1
		tmp = (fac/css**CSSE) * convolve(tsum, ce)/(norm*nq)
		# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])

		included.sort(key=lambda x:x['erb'])
		dtmp = {'width': width,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'a_scaling': 1
				}
		if do_abs:
			o.append( numpy.absolute(tmp) )
			dtmp['type'] = 'fricative |edge|'
			dtmp['t_symmetry'] = 1
		else:
			o.append( tmp )
			dtmp['type'] = 'fricative edge'
			dtmp['t_symmetry'] = -1
		dtmp['id'] = '%s:%d:%.1f-%.1f' % (dtmp['type'], width, included[0]['erb'], included[-1]['erb'])
		descr.append( dtmp )
	# pylab.show()
	return (o, descr)


def burst(ectrs, neural, neural_now, Nsv):
	BKGWIDTH = 8
	WIDTH = 1
	N = neural[0].shape[0]
	ce,cs = burst_win(BKGWIDTH, 2)
	nns = convolve(neural_now, cs)/cs.sum()
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())
	# pylab.plot(norm)
	# pylab.figure()
	o = []
	descr = []
	included = []
	# Burst bandwidth needs to be large enough so that the
	# burst can fit into a 10ms slot.
	for (rs, re, fac) in [ (150.0, 500.0, 1.0), (500.0, 1200.0, 1.0),
				(1200.0, 2800.0, 1.0), (2800.0, 6000.0, 1.0) ]:
		tsum = numpy.zeros((N,), numpy.float)
		elow = erb_scale.f_to_erb(rs)
		ehigh = erb_scale.f_to_erb(re)
		for (i, e) in enumerate(ectrs):
			if e['type']=='band' and elow < e['erb'] < ehigh:
				numpy.add(tsum, neural[i], tsum)
				included.append( e )
		tss = fac * convolve(tsum, ce)/norm
		# pylab.plot(tmp + len(o))
		# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
		included.sort(key=lambda x:x['erb'])
		o.append( tss )
		descr.append( {'type': 'burst', 'width': WIDTH,
				'bkgwidth': BKGWIDTH,
				'erbs': [e['erb'] for e in included],
				'fcs' : [e['fc'] for e in included],
				'Kentropy': entropy(cs),
				'Fentropy': -math.log(len(included)),
				'id': 'burst:%d:%.1f-%.1f'
					% (WIDTH, included[0]['erb'], included[-1]['erb']),
				't_symmetry': 1, 'a_scaling': 1
				}
				)
	# pylab.show()
	return (o, descr)



class scale_xform(object):
	def __init__(self, opt_string, name='???', prefix='scale'):
		self.prefix = prefix
		self._name = name
		self.sc = []
		for tmp in opt_string.split('\n'):
			if tmp=='' or tmp.startswith('#'):
				continue
			v, k = tmp.split()
			self.sc.append( (re.compile(k), float(v)) )
		self._e = g_encode.encoder(notallowed=' %,')

	def get(self, k):
		for (pat,v) in self.sc:
			if pat.match(k):
				return v
		raise KeyError, "scale_xform.get(%s): no matching pattern." % k

	def get_many(self, *k):
		for q in k:
			yield self.get(q)

	def name(self):
		return self._name

	def operate(self, o, descr):
		assert o.shape[1] == len(descr)
		for (i,d) in enumerate(descr):
			k = '%s,%s' % (self.prefix, self._e.fwd(d['id']))
			scalefac = math.exp(self.get(k))
			numpy.multiply(o[:,i], scalefac, o[:,i])
			d['id'] = d['id'] + '(scaled)'
			d['scalefac'] = scalefac

	def describe_xform(self):
		pass


def normalize_neural(data, dt, Dt, bmin=None, bmax=None, db=DB, do_mod=0, do_dissonance=False,
			PlompBouman=False, cache_info=None,
			norm_kernel=None, Nsv=None, t_kernel=None, f_kernel=None
			):
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		all_ectrs, all_ps, t0 = PSC.perceptual_spec(data, dt, Dt,
							bmin=bmin, bmax=bmax, db=db,
							do_mod=do_mod,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman,
							cache_info=cache_info
							)
	else:
		all_ectrs, all_ps, t0 = PS.block_percep_spec(data, dt, Dt,
							bmin=bmin, bmax=bmax, db=db,
							do_mod=do_mod,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	lng = all_ps.shape[1]
	def ctr_freq(x):
		return x[1]['erb']
	ecbsorted = sorted([(i,ec) for (i,ec) in enumerate(all_ectrs) if ec['type']=='band'],
				key=ctr_freq)
	band_indices = [i for (i,ec) in ecbsorted]
	ectrs = [ec for (i,ec) in ecbsorted]
	neural = all_ps.take(band_indices, axis=0)

	assert neural.shape[1]==lng
	assert len(data.shape) == 1
	assert abs(lng*Dt-data.shape[0]*dt) < 0.1*data.shape[0]*dt

	neural_now = numpy.average(neural, axis=0)
	assert neural_now.shape[0] == lng
	neural_avg = numpy.square(neural_now).sum()/neural_now.sum()
	numpy.divide(neural, neural_avg, neural)
	numpy.divide(neural_now, neural_avg, neural_now)
	if t_kernel is not None:
		for f in range(neural.shape[0]):
			neural[f,:] = numpy.convolve(neural[f,:], t_kernel, mode="same")
	if f_kernel is not None:
		for t in range(lng):
			neural[:,t] = numpy.convolve(neural[:,t], f_kernel, mode="same")

	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	nns = convolve(neural_now, norm_kernel)
	norm = numpy.hypot(nns, Nsv * numpy.square(nns).sum()/nns.sum())

	numpy.divide(neural, norm[numpy.newaxis,:], neural)

	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]
	assert nneural.shape[1]==neural.shape[1]
	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		assert e['type'] == 'band'

	return (t0, neural, ectrs, nneural, nectrs)










speechresearch/voicing/lib/fv20071030.py


#!/usr/bin/env python


from gmisclib import erb_scale
from gmisclib import Num
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV,
		ELF=1.0,
		do_voicing=1, do_dissonance=True):
	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(5000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=True
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set([0])
	for vl in [0.04]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = set([0])
	for fel in [0.06]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = set([0])
	for sel in [0.04]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = set([0])
		for hpl in [0.05]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.haspitch(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	if do_dissonance:
		wset = set([0])
		for dsl in [0.05]:
			w = int(round(dsl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.dissonance(w, nectrs, nneural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/RMSlib.py


import math
import numpy
from gpk_voicing import voice_misc
from gpk_voicing import power




def one_pk_pk(t, data, dt, Pkwdt):
	"""Measure the peak-to-peak amplitude near time t.
	@param t: the time to measure near (units of seconds)
	@type t: float (seconds).
	@param data: the time-series.
	@type data: numpy.ndarray
	@param dt: the sampling interval for data
	@type dt: float (seconds).
	@param Pkwdt: Half-width of region over which to compute
		the peak-to-peak amplitude.   The low end of the
		frequency response will be on the order of 1/Pkwdt.
	@type Pkwdt: float (seconds).
	@return: scalar peak-to-peak amplitude
	@rtype: float
	"""
	s, e = voice_misc.start_end(t, dt, int(round(Pkwdt/dt)), data.shape[0])
	d = data[s:e]
	return d[ numpy.argmax( d ) ] - d[ numpy.argmin(d) ]


def compute_intensity(data, dt, DT, DR, HPF, DTSmooth):
	"""Measure the time-series of RMS of a data array data.
	DT is the sampling interval for the resulting RMS time series."""
	if HPF is not None:
		data = voice_misc.hipass_sym_butterworth(data, HPF*dt)
	if DR == 'rms':
		pwr, t0 = power.smooth(numpy.square(data), dt, DT, DTSmooth)
		rms = numpy.sqrt(pwr)
	elif DR == 'avd':
		rms,t0 = power.smooth(numpy.absolute(data), dt, DT, DTSmooth)
	elif DR == 'pkpk':
		ns = int(math.floor(data.shape[0]*(dt/DT)))
		# print 'ns=', dt, data.shape[0], DT, dt*data.shape[0]/DT
		pkpk = numpy.zeros((ns,))
		for t in range(ns):
			pkpk[t] = one_pk_pk(t*DT, data, dt, math.hypot(DTSmooth, DT))
		rms,t0 = power.smooth(pkpk, DT, DT, DTSmooth)
	else:
		raise ValueError, 'Bad DR=%s' % DR
	return (rms,t0)












speechresearch/voicing/lib/power.py


#!/usr/bin/env python

import math
import numpy
from gmisclib import hilbert_xform
from gpk_voicing import power1 as P1

# import pylab

def calc_var_of_window():
	N = 100
	phase = (math.pi/float(N))*(numpy.arange(N)+0.5)
	w = 1 + numpy.cos(phase)
	return numpy.sum(w*numpy.square(phase))/numpy.sum(w)

_ALPHA = 1.0/math.sqrt(calc_var_of_window())


def smooth(ph, dt_in, dt_out, extra=0.0, wt=None):
	"""Smooths a data set, simultaneously resampling to
	a lower sampling rate.   It uses successive boxcar averages
	followed by decimations for the initial smooth, then a convolution
	with a Gaussian.   Even if C{dt_out>>dt_in}, it only uses
	C{O[log(dt_out/dt_in)} operations.
	@param dt_in: input sampling rate.
	@param dt_out: output sampling rate.
	@param extra: extra smoothing time constant to apply.
		Extra is the standard deviation of a Gaussian kernel smooth that is
		applied as the last step.
		This last step is not implemented efficiently, so if if C{extra>>dt_out}
		it can slow down the algorithm substantially.
	@type extra: float  (in the same units as dt_in and dt_out).
	@type dt_in: float  (in the same units as extra and dt_out).
	@type dt_out: float  (in the same units as dt_in and extra).
	@param ph: Normally a 1-dimensional array containing data to be smoothed.
		If the data is higher-dimensional, the time axis is assumed to run
		along axis=0, and the return value will be an array of the same dimension.
	@type ph: L{numpy.ndarray}.
	@param ph: None (which indicates a uniform weighting) or
		a L{numpy.ndarray} that is the same length (axis 0) as C{ph}.
	@type wt: L{numpy.ndarray}
	@return: C{(rv, t0)} where C{rv} is a L{numpy} array and C{t0} it a C{float}
		offset of the first element, relative to the start of the input data.
	"""
	assert dt_in <= dt_out
	dt_in = float(dt_in)
	# dt_ratio = float(dt_out)/dt_in
	w = math.hypot(dt_out, _ALPHA*extra)
	# print "w=", w, "dt_ratio=", dt_ratio, "ALPHA=", _ALPHA, "extra=", extra, "dt_in=", dt_in
	assert w >= dt_in

	# First, we try to see if it makes sense to do it in three
	# passes:
	dt_m1 = min(dt_out, ((w/dt_in)**0.667)*dt_in)
	ifac = int(round(dt_out/dt_m1))
	dt_m1 = dt_out/ifac
	assert dt_in <= dt_m1 <= dt_out
	dt_m2 = dt_m1/int(round(math.sqrt(dt_m1/dt_in)))
	assert dt_in <= dt_m2 <= dt_m1
	if w >= 3*dt_m1 and dt_m1 >= 3*dt_m2 and dt_m2 >= 3*dt_in:
		# print '3 steps:', dt_in, dt_m2, dt_m1, dt_out
		# pylab.plot(numpy.arange(ph.shape[0])*dt_in, ph)
		# print "dt_m1/dt_m2=", dt_m2/dt_in
		sm2, wt2 = P1.smooth_guts(ph, dt_in, dt_m2, dt_m2/dt_in, wt)
		# pylab.plot(numpy.arange(sm2.shape[0])*dt_m2, sm2)
		# print "dt_m1/dt_m2=", dt_m1/dt_m2
		sm1, wt1 = P1.smooth_guts(sm2, dt_m2, dt_m1, dt_m1/dt_m2, wt2)
		# pylab.plot(numpy.arange(sm1.shape[0])*dt_m1, sm1)
		# print "dt_m1=", dt_m1, "dt_out=", dt_out, "w/dt_m1=", w/dt_m1
		tmp = P1.smooth_guts(sm1, dt_m1, dt_out, w/dt_m1, wt1)[0]
		# pylab.plot(numpy.arange(tmp.shape[0])*dt_out, tmp)
		return (tmp, 0.0)
		# return (P1.smooth_guts(sm1, dt_m1, dt_out, w/dt_m1, wt1)[0], 0.0)
	# If not, we try to see if it makes sense to do it in two
	# passes:
	dt_mid = min(dt_out, math.sqrt(w*dt_in))
	ifac = int(round(dt_out/dt_mid))
	dt_mid = dt_out/ifac
	assert dt_in <= dt_mid <= dt_out
	if w >= 3*dt_mid and dt_mid >= 3*dt_in:
		# print '2 steps'
		sm1, wt1 = P1.smooth_guts(ph, dt_in, dt_mid, dt_mid/dt_in, wt)
		return (P1.smooth_guts(sm1, dt_mid, dt_out, w/dt_mid, wt1)[0], 0.0)
	# Otherwise, we do it in a single pass.
	# print '1 step'
	return (P1.smooth_guts(ph, dt_in, dt_out, w/dt_in, wt)[0], 0.0)


def smooth_guts(ph, dt_in, dt_out, w, wt=None):
	assert w >= 1.0
	assert dt_in <= dt_out
	dt_ratio = dt_out/dt_in
	no = int(math.floor(ph.shape[0]/dt_ratio))
	o = numpy.zeros((no,)+ph.shape[1:], numpy.float)
	if wt is not None:
		owt = numpy.zeros((no,)+ph.shape[1:], numpy.float)

	# print 'w=', w, 'dj=', dj, 'dt_ratio=', dt_ratio
	tmp0 = numpy.zeros((int(2*w)+3,))
	cache = {}
	SS = float(10.0)
	ni = ph.shape[0]
	for i in range(no):
		jr = i*dt_ratio
		jrr = round(jr*SS)/SS
		j0 = max(0, int(math.ceil(jrr-w)))
		je = min(ni, int(math.floor(jrr+w))+1)
		wkey = (je-j0, jrr-j0)
		try:
			window, wsum = cache[wkey]
		except KeyError:
			window = _wfunc(je-j0, jrr-j0, w)
			wsum = numpy.sum(window)
			cache[wkey] = (window, wsum)
		tmp = tmp0[:je-j0]
		if wt is not None:
			numpy.multiply(wt[j0:je], window, tmp)
			# owt[i] = numpy.sum(wt[j0:je]*window, axis=0)
			owt[i] = numpy.sum(tmp)
			numpy.multiply(tmp, ph[j0:je], tmp)
			# o[i] = numpy.sum(ph[j0:je]*wt[j0:je]*window, axis=0)/owt[i]
			o[i] = numpy.sum(tmp)/owt[i]
		else:
			numpy.multiply(ph[j0:je], window, tmp)
			# o[i] = numpy.sum(ph[j0:je]*window, axis=0)/numpy.sum(window, axis=0)
			o[i] = numpy.sum(tmp)/wsum
			owt = None
	return o, owt


def _wfunc(n, ctr, w):
	phase = (math.pi/w) * (numpy.arange(n) - ctr)
	# print 'phases for', n, ctr, w, '=', phase
	assert phase[0]>=-3.142 and phase[-1]<=3.142, "Bad phases: %s or %s for %s %s %s" % (str(phase[0]), str(phase[-1]), str(n), str(ctr), str(w))
	return 1.0 + numpy.cos(phase)


def old_smooth(ph, dt_in, dt_out, extra=0.0, wt=None):
	"""Smooths a data set, simultaneously resampling to
	a lower sampling rate.   It uses successive boxcar averages
	followed by decimations for the initial smooth, then a convolution
	with a Gaussian.   Even if C{dt_out>>dt_in}, it only uses
	C{O[log(dt_out/dt_in)} operations.
	@param dt_in: input sampling rate.
	@param dt_out: output sampling rate.
	@param extra: extra smoothing time constant to apply.
		Extra is the standard deviation of a Gaussian kernel smooth that is
		applied as the last step.
		This last step is not implemented efficiently, so if if C{extra>>dt_out}
		it can slow down the algorithm substantially.
	@type extra: float  (in the same units as dt_in and dt_out).
	@type dt_in: float  (in the same units as extra and dt_out).
	@type dt_out: float  (in the same units as dt_in and extra).
	@param ph: a 1???-dimensionan array containing data to be smoothed.
		(Query: will this work for higher-dimensional data?)
	@type ph: L{numpy.array}.
	@return: C{(rv, t0)} where C{rv} is a L{numpy} array and C{t0} it a C{float}
		offset of the first element, relative to the start of the input data.
	"""
	assert dt_in <= dt_out
	dt_ratio = dt_out/dt_in
	no = int(math.floor(ph.shape[0]/dt_ratio))
	# print 'no=', dt_in, len(ph), dt_out, dt_in*len(ph)/dt_out
	dti = dt_in
	# In vari, we accumulate the width of the equivalent
	# convolution kernel that has been applied so far.
	# Specifically, it is the second moment of the kernel.
	if wt is not None:
		ph = ph * wt
		weight = wt
	else:
		weight = numpy.ones((ph.shape[0],), numpy.int32)
	kwi = 0.0
	t0 = 0.0
	while dti < 0.33*dt_out:
		# print "ph=", ph
		nph = numpy.array(ph[::2], copy=True)
		ph12 = ph[1::2]
		numpy.add(nph[:ph12.shape[0]], ph12, nph[:ph12.shape[0]])
		del ph12
		ph = nph
		nwt = numpy.array(weight[::2], copy=True)
		wt12 = weight[1::2]
		numpy.add(nwt[:wt12.shape[0]], wt12, nwt[:wt12.shape[0]])
		del wt12
		weight = nwt

		t0 += 0.5*dti
		kwi += (dti/2.0)**2
		dti *= 2.0
	# kwo is the desired width of the convolution kernel
	# between th input and output data streams.
	# It is just the second moment of a rectangular boxcar average.
	kwo = extra**2 + dt_out**2/12.0 - dt_in**2/12.0
	# kwx is the extra smoothing kernel that is yet to be applied.
	kwx = kwo - kwi
	assert kwx >= 0.0

	# print 'ph=', ph
	# Now, we set up a Gaussian of the appropriate width
	# to do the final convolution.
	if kwx > 0.0:
		N = int(math.ceil(2.3*math.sqrt(kwx)/dti))
		i = numpy.arange(2*N+1) - N
		k0 = numpy.exp( (-1/(2*kwx)) * (i*dti)**2 )
		assert k0.shape[0] < ph.shape[0]
		kernel = k0/numpy.sum(k0)
		ph = numpy.convolve(ph, kernel, 1)
		if wt is not None:
			weight = numpy.convolve(weight, kernel, 1)
	numpy.divide(ph, weight, ph)
	# print 'phs=', ph

	# Then grab the necessary samples.
	q = numpy.arange(no)*(dt_out/dti)
	qi = numpy.around(q).astype(numpy.int)
	assert qi[-1] < ph.shape[0]
	rv = numpy.take(ph, qi)
	assert rv.shape[0] == no
	return (rv, t0)


def local_power(d, dt_in, dt_out, extra=0.0):
	""" THIS IS WRONG!   IT PROBABLY SHOULD BE something like
	sqrt(d**2 + hilbert_transform(d)**2).
	The hilbert transform just supplies the imaginary part of
	an analytic function.   Current code leaves out the
	read part!
	"""
	raise RuntimeError, "Bug!"
	cutoff = math.hypot(dt_out, extra)/dt_in
	ph = numpy.absolute(hilbert_xform.hilbert(d, cutoff))
	return smooth(ph, dt_in, dt_out, extra)


def test1():
	x = numpy.zeros((50,), numpy.float)
	x[10:] = 1.0
	k = [0.1, 0.2, 0.4, 0.2, 0.1]
	xk = numpy.convolve(x, k, 1)
	xs0, ts0 = smooth(x, 1.0, 1.0, 0.01)
	xs1, ts1 = smooth(x, 1.0, 1.0, 1.0)
	xs2, ts2 = smooth(x, 1.0, 1.0, 2.0)
	for i in range(20):
		print i, x[i], xk[i], xs0[i], xs1[i], xs2[i]
		assert numpy.alltrue( numpy.equal(numpy.less(x, 0.5),
						numpy.less(xk, 0.5)
						)
					)
		assert numpy.alltrue( numpy.equal(numpy.less(x, 0.5),
						numpy.less(xs0, 0.5)
						)
					)
		assert numpy.alltrue( numpy.equal(numpy.less(x, 0.5),
						numpy.less(xs1, 0.5)
						)
					)
		assert numpy.alltrue( numpy.equal(numpy.less(x, 0.5),
						numpy.less(xs2, 0.5)
						)
					)


def test2():
	x = numpy.zeros((500,), numpy.float)
	x[100:] = 1.0
	xs0, ts0 = smooth(x, 0.1, 1.0, 0.01)
	xs1, ts1 = smooth(x, 0.1, 1.0, 1.0)
	xs2, ts2 = smooth(x, 0.1, 1.0, 2.0)
	for i in range(200):
		if i%10 == 5:
			print i, x[i], xs0[i//10], xs1[i//10], xs2[i//10]
		else:
			print i, x[i]

def test3():
	x = numpy.zeros((200,), numpy.float)
	x[100] = 1.0
	xs0, ts0 = smooth(x, 0.1, 0.1, 0)
	xs1, ts1 = smooth(x, 0.1, 0.3, 0)
	xs2, ts2 = smooth(x, 0.1, 0.9, 0)
	xs3, ts3 = smooth(x, 0.1, 1.5, 0)
	for i in range(197):
		o = [ '%d'%i ]
		o.append( '%g' % x[i])
		o.append( '%g' % xs0[i])
		if i%3 == 1:
			o.append('%g' % xs1[i//3])
		else:
			o.append('')

		if i%9 == 5:
			o.append('%g' % xs2[i//9])
		else:
			o.append('')

		if i%15 == 7:
			o.append('%g' % xs3[i//15])
		else:
			o.append('')

		print '\t'.join(o)


if __name__ == '__main__':
	test1()
	test2()
	test3()










speechresearch/voicing/lib/gammatone.pyx


#    This program is free software: you can redistribute it and/or modify
#    it under the terms of the GNU General Public License as published by
#    the Free Software Foundation, either version 3 of the License, or
#    (at your option) any later version.
#
#    This program is distributed in the hope that it will be useful,
#    but WITHOUT ANY WARRANTY; without even the implied warranty of
#    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
#    GNU General Public License for more details.
#
#    You should have received a copy of the GNU General Public License
#    along with this program.  If not, see <http://www.gnu.org/licenses/>.
#
#============================================================
#GAMMATONE_C: A C implementation of the 4th order gammatone filter
#-------------------------------
#  [bm, env, instp, ] = gammatone_c(x, fs, cf, hrect) 
#
#  x     - input signal
#  fs    - sampling frequency (Hz)
#  cf    - centre frequency of the filter (Hz)
#  hrect - half-wave rectifying if hrect = 1 (default 0)
#
#
#  bm    - basilar membrane displacement
#  env   - instantaneous envelope
#  instp - instantaneous phase (unwrapped radian)
#
#  >> mex gammatone_c.c
#  >> bm = gammatone_c(x, 16000, 200);
#
# This was translated from MATLAB to python by Greg Kochanski.
# More detail on the original can be found at:
#  http://www.dcs.shef.ac.uk/~ning/resources/gammatone/
# Original author:
#  Ning Ma, University of Sheffield
#  n.ma@dcs.shef.ac.uk, 09 Mar 2006
# 

import math
import cython
import numpy
cimport numpy
ctypedef numpy.float_t DTYPE

cdef extern from "math.h":
	double floor(double)
	double exp(double)
	double sqrt(double)
	double sin(double x)
	double cos(double x)
	double fabs(double x)
	double atan2(double y, double x)

# /*=======================
 # * Useful Const
 # *=======================
cdef double BW_CORRECTION = 1.0190
cdef double M_PI = math.pi

# /*=======================
 # * Utility functions
 # *=======================

cdef double myMod(double x, double y):
	return x - y*floor(x/y)

cdef double erb(double x):
	return 24.7*(4.37e-3*x+1.0)

M_BASILAR = 0
M_BASILAR_RECT = 1
M_AMP_PHASE = 2

#  [bm, env, instp, ] = gammatone_c(x, fs, cf, hrect) 
@cython.boundscheck(False)
def gammatone(numpy.ndarray[DTYPE, ndim=1, mode="c"] x, double dt, double cf, int mode):
	assert mode in [M_BASILAR, M_BASILAR_RECT, M_AMP_PHASE]
	cdef int hmode = mode
	cdef int nsamples = x.shape[0]
#/*=========================================
# * output arguments
# *=========================================
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] bm
	cdef numpy.ndarray[DTYPE, ndim=2, mode="c"] env_phase
	if hmode==0 or hmode==1:
		bm = numpy.zeros((nsamples,))
	else:
		env_phase = numpy.zeros((nsamples,2))

#/*=========================================
# * Initialising variables
# *=========================================
	cdef double oldphase = 0.0
	cdef double tpt = ( M_PI + M_PI ) * dt
	cdef double tptbw = tpt * erb ( cf ) * BW_CORRECTION
	cdef double a = exp ( -tptbw )

	#/* based on integral of impulse response */
	cdef double gain = ( tptbw*tptbw*tptbw*tptbw ) / 3.0

	#/* Update filter coefficiants */
	cdef double a1 = 4.0*a
	cdef double a2 = -6.0*a*a
	cdef double a3 = 4.0*a*a*a
	cdef double a4 = -a*a*a*a
	cdef double a5 = 4.0*a*a
	cdef double p0r = 0.0
	cdef double p1r = 0.0
	cdef double p2r = 0.0
	cdef double p3r = 0.0
	cdef double p4r = 0.0
	cdef double p0i = 0.0
	cdef double p1i = 0.0
	cdef double p2i = 0.0
	cdef double p3i = 0.0
	cdef double p4i = 0.0
 
	#/*===========================================================
	# * exp(a+i*b) = exp(a)*(cos(b)+i*sin(b))
	# * q = exp(-i*tpt*cf*t) = cos(tpt*cf*t) + i*(-sin(tpt*cf*t))
	# * qcos = cos(tpt*cf*t)
	# * qsin = -sin(tpt*cf*t)
	# *===========================================================
	cdef double coscf = cos ( tpt * cf )
	cdef double sincf = sin ( tpt * cf )
	cdef double qcos = 1.0	#   /* t=0 & q = exp(-i*tpt*t*cf)*/
	cdef double qsin = 0.0
	cdef double oldcs, oldsn, dp, dps, u0r, u0i
	cdef int t
	for t from 0 <= t < nsamples:
		#/* Filter part 1 & shift down to d.c. */
		p0r = qcos*x[t] + a1*p1r + a2*p2r + a3*p3r + a4*p4r
		p0i = qsin*x[t] + a1*p1i + a2*p2i + a3*p3i + a4*p4i

		#/* Filter part 2 */
		u0r = p0r + a1*p1r + a5*p2r
		u0i = p0i + a1*p1i + a5*p2i

		#/* Update filter results */
		p4r = p3r
		p3r = p2r
		p2r = p1r
		p1r = p0r
		p4i = p3i
		p3i = p2i
		p2i = p1i
		p1i = p0i
  
		#/*==========================================
		#* Basilar membrane response
		#* 1/ shift up in frequency first: (u0r+i*u0i) * exp(i*tpt*cf*t)
		#				= (u0r+i*u0i) * (qcos + i*(-qsin))
		#* 2/ take the real part only: bm = real(exp(j*wcf*kT).*u) * gain;
		#*==========================================
		if hmode==0 or hmode==1:
			bm[t] = ( u0r * qcos + u0i * qsin ) * gain
			if hmode==1 and bm[t] < 0:
				bm[t] = 0.0	#  /* half-wave rectifying */

		#/*==========================================
		#* Instantaneous Hilbert envelope
		#* env = abs(u) * gain;
		#*==========================================
		if hmode==2:
			env_phase[t,0] = sqrt ( u0r * u0r + u0i * u0i ) * gain

		#/*==========================================
		#* Instantaneous phase
		#* instp = unwrap(angle(u));
		#*==========================================
			env_phase[t,1] = atan2 ( u0i, u0r )
			# /* unwrap it */
			dp = env_phase[t,1] - oldphase
			if fabs ( dp ) > M_PI:
				dps = myMod ( dp + M_PI, 2 * M_PI) - M_PI;
				if dps == -M_PI and dp > 0:
					dps = M_PI
				env_phase[t,1] = env_phase[t,1] + dps - dp
			oldphase = env_phase[t,1];

		# /*====================================================
		# * The basic idea of saving computational load:
		# * cos(a+b) = cos(a)*cos(b) - sin(a)*sin(b)
		# * sin(a+b) = sin(a)*cos(b) + cos(a)*sin(b)
		# * qcos = cos(tpt*cf*t) = cos(tpt*cf + tpt*cf*(t-1))
		# * qsin = -sin(tpt*cf*t) = -sin(tpt*cf + tpt*cf*(t-1))
		# *====================================================
		oldcs = qcos
		oldsn = qsin
		qcos = coscf * oldcs + sincf * oldsn
		qsin = coscf * oldsn - sincf * oldcs

	if hmode==0 or hmode==1:
		return bm
	return env_phase





@cython.boundscheck(False)
def hipass_first_order(numpy.ndarray[DTYPE, ndim=1, mode="c"] d, double cutoff_freq):
	"""A first-order high-pass filter.
	Cutoff freq is measured in cycles per point."""

	assert cutoff_freq >= 0.0
	cdef int n = d.shape[0]
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] o = numpy.zeros((n,))
	cdef double tau = 1.0/(2*M_PI*cutoff_freq)
	cdef double alpha = tau/(tau+1.0)
	cdef int i
	o[0] = alpha * d[0]
	with nogil:
		for i from 1 <= i < n:
			o[i] = alpha * (o[i-1] + (d[i] - d[i-1]))
	return o


@cython.boundscheck(False)
def lopass_first_order(numpy.ndarray[DTYPE, ndim=1, mode="c"] d, cutoff_freq):
	"""A first-order low-pass filter.
	Cutoff freq is measured in cycles per point."""
	assert cutoff_freq >= 0.0
	cdef int n = d.shape[0]
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] o = numpy.zeros((n,))
	cdef double tau = 1.0/(2*M_PI*cutoff_freq)
	cdef double alpha = 1.0/(tau+1.0)
	cdef int i
	with nogil:
		for i from 1 <= i < n:
			o[i] = o[i-1] + alpha * (d[i]-o[i-1])
	return o










speechresearch/voicing/lib/fv200807jyuan.py


#!/usr/bin/env python


from gmisclib import erb_scale
from gmisclib import Num
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=True,
		PlompBouman=False):
	assert do_dissonance
	assert not PlompBouman
	assert do_voicing

	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.block_percep_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = Num.average(neural, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = Num.sum(neural_now**2)/Num.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	Num.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	Num.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			Num.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set([0])
	for vl in [0.05]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	wset = set([0])
	for fel in [0.04]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=True
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			tmpo, tmpd = M.fricative_edge(ectrs, neural, neural_now, Nsv,
						do_abs=False, width=w
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)


	wset = set([0])
	for hpl in [0.03, 0.06]:
		w = int(round(hpl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.haspitch(w, nectrs, nneural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	wset = set([0])
	for dsl in [0.06]:
		w = int(round(dsl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.dissonance(w, nectrs, nneural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/fv201003opt.py


#!/usr/bin/env python

"""Feature vectors for optimized DTW alignment.
Exemplar project with Ladan Baghai-Ravary.
"""

import math
import numpy
from gmisclib import die
from gmisclib import cache as CC
from gmisclib import gpkmisc
from gmisclib import erb_scale
# from gpk_voicing import percep_spec as PS
from gpk_voicing import cached_ps as PS
from gpk_voicing import fv_misc as M
from gpk_voicing import zero as Z
SillyWidthException = M.SillyWidthException

DB = 0.95

Opt_text = """
# summarize_logs -uid UID -best -fromstart advdIrL,-fv201003opt_0.av
# len(currentlist)= 190 tail= 0.0 nsamp= 190
# max(advdIrL,-fv201003opt_0.av) = 84.47
#  samples used = 190 filename= advdIrL,-fv201003opt_0.av
84.47 logp
# n= 41
3.02401 Scale,fricative%Sedge:.*:11.9-14.8
14.2481 Scale,fricative%Sedge:.*:15.7-17.6
16.3675 Scale,fricative%Sedge:.*:18.6-23.3
0.925029 Scale,fricative%Sedge:.*:24.3-29.0
6.3387 Scale,fricative%Sedge:.*:4.3-7.2
22.348 Scale,fricative%Sedge:.*:8.1-11.0
0.798545 Scale,haspitch1:.*
3.12358 Scale,vowel:.*:10.0
1.17288 Scale,vowel:.*:11.0
1.01182 Scale,vowel:.*:11.9
2.37575 Scale,vowel:.*:12.9
14.409 Scale,vowel:.*:13.8
1.01614 Scale,vowel:.*:14.8
3.41617 Scale,vowel:.*:15.7
2.49094 Scale,vowel:.*:16.7
7.17409 Scale,vowel:.*:17.6
2.301 Scale,vowel:.*:18.6
3.45347 Scale,vowel:.*:19.5
5.5532 Scale,vowel:.*:20.5
1.77577 Scale,vowel:.*:21.4
0.365305 Scale,vowel:.*:22.4
5.62289 Scale,vowel:.*:23.3
2.07074 Scale,vowel:.*:24.3
0.757549 Scale,vowel:.*:25.2
2.91112 Scale,vowel:.*:26.2
3.47592 Scale,vowel:.*:27.1
1.79999 Scale,vowel:.*:28.1
10.2112 Scale,vowel:.*:29.0
1.37166 Scale,vowel:.*:4.3
1.8372 Scale,vowel:.*:5.3
0.646851 Scale,vowel:.*:6.2
0.480479 Scale,vowel:.*:7.2
12.4389 Scale,vowel:.*:8.1
6.54689 Scale,vowel:.*:9.1
0.0053143 border_shift,beginning
2.98189 dist,alpha
0.619647 dist,beta
1.35488 len_exp
0.468854 lf,elf
0.00879217 lf,lf
0.00784977 nsv
"""

Scale = M.scale_xform(Opt_text,
			name="2010-06-05 optimization in cayenne:/home/gpk/ItakuraSaitoDistance/IS-DTW/dvdIrL,-fv201003opt_0.av"
			)


def feature_vec_guts(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=0, do_dissonance=False,
		PlompBouman=False, do_pdur=False,
		zerosub=0.0, do_irx=False, E=None, cache_info=None):
	assert not do_irx, "Do_irx=%s" % do_irx
	assert not do_pdur and not do_dissonance
	FORMANT_LOW = erb_scale.f_to_erb(130.0)
	FORMANT_HIGH = erb_scale.f_to_erb(5000.0)
	assert float(DT)>0.0
	assert float(LF)>0.0
	bmin = erb_scale.f_to_erb(100.0)
	bmax = erb_scale.f_to_erb(5500.0)
	ectrs, neural, t0 = PS.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							do_peakalign=False,
							PlompBouman=PlompBouman,
							e=E,
							cache_info = cache_info.copy() if cache_info is not None else None
							)

	assert 1 < neural.shape[0] < 200
	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural_b.shape[1]==neural.shape[1]
	if zerosub != 0.0:
		neural_b = neural_b.copy()
		try:
			z = Z.PS(neural_b)
		except Z.ZeroProblem:
			die.warn("Bad utterance: zero does not converge.")
			z = numpy.zeros((neural_b.shape[0],))
		assert neural_b.shape[0]==z.shape[0]
		numpy.subtract(neural_b, z[:,numpy.newaxis], neural_b)
	assert neural_b.shape[1]==neural.shape[1]
	assert neural_b.shape[0]<=neural.shape[0]

	neural_now = numpy.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.square(neural_now).sum()/numpy.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	numpy.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	numpy.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'peakalign':
			numpy.divide(neural[i,:], numpy.square(neural_avg), neural[i,:])

	o = []
	descr = []
	w = 0.04*LF/DT
	tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	w = 0.04*ELF/DT
	tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False, version=2
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_voicing:
		w = 0.02*math.sqrt(LF)/DT
		tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	w = 0.03*ELF/DT
	tmpo, tmpd = M.peakiness(w, ectrs, neural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=0, do_dissonance=False,
		PlompBouman=False, do_pdur=False,
		zerosub=0.0, do_irx=False, E=None, cache_info=None):
	o = None
	ci = None
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		ci = cache_info.addinfo(dt, DT, LF, Nsv, ELF, do_voicing, do_dissonance, PlompBouman,
				do_pdur, zerosub, do_irx, E, 'fv201003opt')
		try:
			o = ci.load()
		except ci.Errors:
			pass
	if o is None:
		o = feature_vec_guts(data, dt, DT, LF=LF, Nsv=Nsv, ELF=ELF, do_voicing=do_voicing,
					do_dissonance=do_dissonance, PlompBouman=PlompBouman,
					do_pdur=do_pdur, zerosub=zerosub, do_irx=do_irx, E=E,
					cache_info=cache_info
					)
		if ci is not None:
			ci.dump(o)
	return o










speechresearch/voicing/lib/fv_pdur.py


#!/usr/bin/env python

"""Duration estimator for speech.

It takes a local spectrum,
bins it onto the Bark scale,
converts to perceptual loudness (via **E).
Then, it computes a measure of how far you can go
from each point before the spectrum changes too much.
"""

import numpy
from gmisclib import cache as CC
from gmisclib import erb_scale

from gpk_voicing import cached_ps as PSC
from gpk_voicing import percep_spec as PS
from gpk_voicing import fv_misc as FVM
SillyWidthException = FVM.SillyWidthException
NSV = 0.75

def _irx(a):
	return max(1, int(round(a)))

def feature_vec_guts(data, dt, Dt, do_irx=True,
		LF=1.0, Nsv=NSV, cache_info=None
		):
	FORMANT_LOW = erb_scale.f_to_erb(200.0)
	FORMANT_HIGH = erb_scale.f_to_erb(4000.0)
	assert Dt > 0.0 and float(Dt)>0.0
	bmin = erb_scale.f_to_erb(100.0)
	bmax = erb_scale.f_to_erb(6000.0)
	# all_ectrs, all_ps, t0 = PS.perceptual_spec(data, dt, Dt, ...
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		all_ectrs, all_ps, t0 = PSC.perceptual_spec(data, dt, Dt,
							bmin=bmin, bmax=bmax, db=FVM.DB,
							do_mod=0,
							do_dissonance=False,
							PlompBouman=False,
							cache_info=cache_info.copy()
							)
	else:
		all_ectrs, all_ps, t0 = PS.block_percep_spec(data, dt, Dt,
							bmin=bmin, bmax=bmax, db=FVM.DB,
							do_mod=0,
							do_dissonance=False,
							PlompBouman=False
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]
	assert len(data.shape) == 1
	assert abs(all_ps.shape[1]*Dt-data.shape[0]*dt) < 0.1*data.shape[0]*dt

	neural_now = numpy.average(neural, axis=0)
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.square(neural_now).sum()/numpy.sum(neural_now)
	numpy.divide(neural, neural_avg, neural)
	numpy.divide(neural_now, neural_avg, neural_now)

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		assert e['type'] == 'band'

	# print '# neural_avg=', neural_avg
	w = 0.04 * LF / Dt
	if do_irx:
		w = _irx(w)
	o, descr = FVM.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	assert len(descr)==len(o), "Descriptor mismatch"
	return (o, descr, Dt, t0)


def feature_vec(data, dt, DT, LF=1.0, Nsv=NSV, do_irx=True, cache_info=None):
	o = None
	ci = None
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		ci = cache_info.addinfo(dt, DT, LF, Nsv, 'fv_pdur')
		try:
			o = ci.load()
		except ci.Errors:
			pass
	if o is None:
		o = feature_vec_guts(data, dt, DT, LF=LF, Nsv=Nsv,
					cache_info=cache_info
					)
		if ci is not None:
			ci.bg_dump(o)
	return o










speechresearch/voicing/lib/power1.pyx


import math
import cython
import numpy
cimport numpy
from cython import wraparound

from gmisclib import hilbert_xform

ctypedef numpy.float_t DTYPE

cdef extern from "math.h":
	double floor(double)
	double ceil(double)
	double cos(double)

cdef extern from "gpklib.h":
	int roundI(double)



cdef int max(int a, int b):
	if a > b:
		return a
	return b

cdef int min(int a, int b):
	if a < b:
		return a
	return b


@cython.boundscheck(False)
def smooth_guts(numpy.ndarray[DTYPE, ndim=1, mode="c"] ph,
		double dt_in, double dt_out, double w, wt=None):
	assert w >= 1.0
	assert dt_in <= dt_out
	cdef double dt_ratio = dt_out/dt_in
	cdef int no = <int>(floor(ph.shape[0]/dt_ratio))
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] o = numpy.zeros((no,))
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] owt, iwt, window
	if wt is not None:
		owt = numpy.zeros((no,), numpy.float)
		iwt = numpy.as_array(wt)

	cache = {}

	cdef double SS = float(10.0)
	cdef int ni = ph.shape[0]
	cdef int i, j0, je, j
	cdef double jr, jrr, s, sw, wtmp
	for i in range(no):
		jr = i*dt_ratio
		jrr = roundI(jr*SS)/SS
		j0 = max(0, <int>(ceil(jrr-w)))
		je = min(ni, <int>(floor(jrr+w))+1)
		assert je > j0
		wkey = (je-j0, jrr-j0)
		try:
			window = cache[wkey]
		except KeyError:
			window = _wfunc(je-j0, jrr-j0, w)
			cache[wkey] = window

		s = 0.0
		sw = 0.0
		if wt is not None:
			for j in range(je-j0):
				wtmp = iwt[j0+j]*window[j]
				sw += wtmp
				s += wtmp * ph[j0+j]
		else:
			for j in range(je-j0):
				s += ph[j0+j]*window[j]
				sw += window[j]
		o[i] = s/sw
	if wt is None:
		return o, None
	return o, owt



@cython.boundscheck(False)
def _wfunc(int n, double ctr, double w):
	cdef int i
	cdef double phase
	cdef double piw = math.pi/w
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] o = numpy.zeros((n,))
	for i in range(n):
		phase = piw*(i-ctr)
		assert phase>=-3.142 and phase<=3.142, "Bad phases: %s or %s for %s %s %s" % (str(phase), str(phase), str(n), str(ctr), str(w))
		o[i] = 1.0 + cos(phase)
	return o











speechresearch/voicing/lib/pseudo_dur.py


#!/usr/bin/env python

"""Duration estimator for speech.

It takes a local spectrum, bins it onto the Bark scale,
converts to perceptual loudness (via **E).
Then, it computes a measure of how far you can go
from each point before the spectrum changes too much.
"""

import math as M
import numpy
from gmisclib import die
from gmisclib import cache as CC
from gmisclib import gpkmisc
from gpk_voicing import fv_pdur as FVP
import gpk_voicing.fv_misc as FVM

TYP_DUR = 0.1	# Seconds


def pdur_guts(s, t, dir, Dt, C):
	"""t is an integer; an index into the data.
	S is the normalized perceptual spectrum."""
	n = len(s)
	assert s.shape[1] < 200, "Implausibly long feature vector.  Is s transposed?"
	sumdiff = 0.0
	len_sum = 0.5	# The integral for the i==t case is trivial.
	ctr_sum = 0.125*dir	# The integral for i==t is trivial.
	i = t + dir
	while i>=0 and i<n and sumdiff<8:
		delta_diff = Dt * C * numpy.square( numpy.absolute(s[i]-s[t])).sum()

		# We assume that the spectrum is s[i] in the
		# region from i-0.5 to i+0.5, and compute the
		# integral( M.exp(-integral((s(t0)-s(t''))**2 from 0 to t', dt''))
		# 	from 0 to i+0.5, dt')
		# The constancy of s over the interval (i-0.5,i+0.5)
		# makes the inner integral piecewise linear.
		# Sumdiff holds integral((s(t0)-s(t''))**2 from 0 to i-0.5)
		if delta_diff <= 0:
			# assume delta_diff = 0
			lsd = M.exp(-sumdiff)
			len_sum += lsd
			# integral( (t''-t0)*M.exp(-integral((s(t0)-s(t''))**2 from 0 to t', dt''))
			# 	from 0 to i+0.5, dt')
			slopeint = M.exp(-sumdiff) * 0.5
			ctr_sum += (i-t-0.5*dir)*lsd + dir * slopeint
			i += dir
		else:
			lsd = M.exp(-sumdiff) * (1.0-M.exp(-delta_diff))/delta_diff
			len_sum += lsd
			# integral( (t''-t0)*M.exp(-integral((s(t0)-s(t''))**2 from 0 to t', dt''))
			# 	from 0 to i+0.5, dt')
			slopeint = M.exp(-sumdiff)	\
					* (1.0-M.exp(-delta_diff)*(1+delta_diff))/delta_diff**2
			ctr_sum += (i-t-0.5*dir)*lsd + dir * slopeint
			i += dir
			sumdiff += delta_diff
		# Now, sumdiff holds integral((s(t0)-s(t''))**2 from 0 to i+0.5)
	# print 't=', t, sum
	return (len_sum*Dt, ctr_sum*Dt)


def pdur(data, dt, Dt, out, c=None, lfac=None, Nsv=None, cache_info=None):
	"""Note that if C{cache_info} is non-Null, it *must* uniquely identify the data.
	"""
	# print 's.n=', data.shape
	if Nsv is None:
		Nsv = FVM.NSV
	o = None
	ci = None
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		ci = cache_info.addinfo(dt, Dt, c, Nsv, 'pseudoduration', out)
		try:
			o = ci.load()
		except ci.Errors:
			pass

	if o is None:
		sp, descr, Dt, t0 = FVP.feature_vec(data, dt, Dt, Nsv=Nsv, cache_info=cache_info)
		nfvc = len(sp)
		sp = numpy.transpose(sp)
		assert sp.shape[1] == nfvc
	
		ns = sp.shape[0]
		assert abs(ns*Dt - data.shape[0]*dt) < 0.1*ns*Dt
		o = numpy.zeros((ns,), numpy.float)
		if out=='pseudoduration' or out=='log(pseudoduration)':
			for i in range(ns):
				plp, pcp = pdur_guts(sp, i, 1, Dt, c)
				plm, pcm = pdur_guts(sp, i, -1, Dt, c)
				o[i] = plp + plm
		elif out=='center_time':
			for i in range(ns):
				plp, pcp = pdur_guts(sp, i, 1, Dt, c)
				plm, pcm = pdur_guts(sp, i, -1, Dt, c)
				o[i] = Dt*(pcp + pcm)/(plp+plm)
		else:
			die.die('Whoops: out=%s' % out)
	
		if ci is not None:
			ci.dump(o)

	if out == 'pseudoduration':
		numpy.multiply(o, lfac, o)
	elif out == 'log(pseudoduration)':
		o = numpy.log((lfac/TYP_DUR)*o)

	return o










speechresearch/voicing/lib/fv200912opt.py


#!/usr/bin/env python

"""Feature vectors for optimized DTW alignment.
Exemplar project with Ladan Baghai-Ravary.
"""

import math
import numpy
from gmisclib import die
from gmisclib import erb_scale
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
from gpk_voicing import zero as Z
SillyWidthException = M.SillyWidthException

DB = 0.85

# Scale = M.scale_xform(Opt_text,
			# name="299010 optimization in /proj/exemplar/ItakuraSaitoDistance/IS-DTW/log_adv,,-fv200909opt_0.av"
			# )



def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=False,
		PlompBouman=False, do_pdur=False, zerosub=0.0):
	assert not do_pdur and not do_dissonance
	FORMANT_LOW = erb_scale.f_to_erb(120.0)
	FORMANT_HIGH = erb_scale.f_to_erb(5000.0)
	assert float(DT)>0.0
	assert float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(6000.0)
	ectrs, neural, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							do_peakalign=True,
							PlompBouman=PlompBouman
							)

	assert 1 < neural.shape[0] < 200
	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural_b.shape[1]==neural.shape[1]
	if zerosub != 0.0:
		neural_b = neural_b.copy()
		try:
			z = Z.percep_spec_zero(neural_b)
		except Z.ZeroProblem:
			die.warn("Bad utterance: zero does not converge.")
			z = numpy.zeros((neural_b.shape[0],))
		assert neural_b.shape[0]==z.shape[0]
		numpy.subtract(neural_b, z[:,numpy.newaxis], neural_b)
	assert neural_b.shape[1]==neural.shape[1]
	assert neural_b.shape[0]<=neural.shape[0]

	neural_now = numpy.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.sum(neural_now**2)/numpy.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	numpy.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	numpy.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'peakalign':
			numpy.divide(neural[i,:], neural_avg**2, neural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	w = 0.04*LF/DT
	tmpo, tmpd = M.vowel_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	w = 0.03*ELF/DT
	tmpo, tmpd = M.fricative(w, ectrs, neural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_voicing:
		w = 0.02*math.sqrt(LF)/DT
		tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	w = 0.03*ELF/DT
	tmpo, tmpd = M.peakiness(w, ectrs, neural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/fvcurrent.py


#!/usr/bin/env python


import numpy
from gmisclib import erb_scale
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=1.0,
		do_voicing=1, do_dissonance=True,
		PlompBouman=False, do_pdur=True):
	FORMANT_LOW = erb_scale.f_to_erb(120.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(6000.0)
	ectrs, neural, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(ectrs) if ec['type']=='band']
	neural_b = neural.take(band_indices, axis=0)
	assert neural.shape[1]==neural.shape[1]

	neural_now = numpy.average(neural_b, axis=0)	# Average over frequency.
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.square(neural_now).sum()/numpy.sum(neural_now)	# Average over time.
		# neural_avg is a scalar, grand average.
	numpy.divide(neural, neural_avg, neural)
		# Now, we've normalized by an over-all average loudness.
	numpy.divide(neural_now, neural_avg, neural_now)
		# Now, we've normalized by an over-all average loudness.

	assert neural_b.shape[0] <= neural.shape[1]
	for (i,e) in enumerate(ectrs):
		if e['type'] == 'haspitch':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])
		if e['type'] == 'dissonance':
			numpy.divide(neural[i,:], neural_avg, neural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	wset = set()
	for vl in [0.06]:
		# print 'vl=', vl, type(vl), 'LF=', LF, type(LF), 'DT=', DT, type(DT)
		w = int(round(vl*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fl in [0.02]:
		w = int(round(fl*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for fel in [0.04]:
		w = int(round(fel*ELF/DT))
		if not w in wset:
			tmpo, tmpd = M.fricative_edge(w, ectrs, neural, neural_now, Nsv,
						do_abs=False
						)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	wset = set()
	for sel in [0.03]:
		w = int(round(sel*LF/DT))
		if not w in wset:
			tmpo, tmpd = M.spectral_entropy(w, ectrs, neural, neural_now, Nsv)
			o.extend(tmpo)
			descr.extend(tmpd)
			wset.add(w)
		assert len(descr)==len(o), "Descriptor mismatch"
	assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		wset = set()
		for hpl in [0.02]:
			w = int(round(hpl*LF/DT))
			if not w in wset:
				tmpo, tmpd = M.haspitch(w, ectrs, neural, neural_now, Nsv)
				o.extend(tmpo)
				descr.extend(tmpd)
				wset.add(w)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_dissonance:
		Dsl = 0.06
		w = int(round(Dsl*LF/DT))
		tmpo, tmpd = M.dissonance(w, ectrs, neural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	if do_pdur:
		tmpo, tmpd = M.pdur(ectrs, neural, neural_now, DT)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/lib/fv201102.py


#!/usr/bin/env python

"""Duration estimator for speech.

Usage: s_slope [flags]
Flags: -f FFF opens file FFF for reading.
	-c XXX  selects column XXX (either a data name or an integer).
	-o FFF  sets the output file.
	-dt #.##   Sets the interval for calculating the output.

It takes a local spectrum,
bins it onto the Bark scale,
converts to perceptual loudness (via **E).
Then, it computes a measure of how far you can go
from each point before the spectrum changes too much.
"""

import numpy
# from gmisclib import die
from gmisclib import cache as CC
from gmisclib import gpkmisc
from gmisclib import erb_scale

from gpk_voicing import percep_spec as PS
from gpk_voicing import fv_misc as FVM
from gpk_voicing import voice_misc as VM
SillyWidthException = FVM.SillyWidthException
NSV = 0.75

_wincache = {}
_WIN_CACHE_SIZE = 20
def win(n, tdif, tdif2):
	key = (n, tdif, tdif2)
	if len(_wincache) > _WIN_CACHE_SIZE:
		_wincache.pop()
	if key in _wincache:
		return _wincache[key]
	Norm = 1
	if not n > 0:
		raise SillyWidthException, n
	def inner_window(n, k, norm=2):
		assert k==0
		opn2 = VM.cont_kernel_c(n+4)
		opn1 = VM.cont_kernel_c(n+2)
		opn0 = VM.cont_kernel_c(n)
		w = tdif2 * opn2.P(2)
		w1 = tdif * opn1.P(1)
		w0 = opn0.P(0)
		# die.info("win.inner_window.w.shape=%s w0.shape=%s" % (w.shape, w0.shape))
		numpy.add(w[1:-1], w1, w[1:-1])
		numpy.add(w[2:-2], w0, w[2:-2])
		if norm > 0:
			numpy.divide(w, (numpy.absolute(w)**norm).sum()**(1.0/Norm), w)
		return w
	rv = VM.cont_kernel(n, 0, norm=Norm, kernel=inner_window)
	_wincache[key] = rv
	return rv


def feature_vec_guts(data, dt, Dt, do_irx=False,
		LF=1.0, fdif2=0.0, tdif=0.0, tdif2=0.0, Nsv=NSV,
		FORMANT_LOW=None, FORMANT_HIGH=None,
		cache_info=None, ps_cache_info=None
		):
	VFAC = 0.75
	FORMANT_LOW = erb_scale.f_to_erb(200.0) if FORMANT_LOW is None else erb_scale.f_to_erb(FORMANT_LOW)
	FORMANT_HIGH = erb_scale.f_to_erb(4000.0) if FORMANT_HIGH is None else erb_scale.f_to_erb(FORMANT_HIGH)
	assert Dt > 0.0 and float(Dt)>0.0
	bmin = FORMANT_LOW - 0.5*FVM.DB + 0.0071793
	bmax = FORMANT_HIGH + 0.5*FVM.DB
	width = 0.04 * LF / Dt
	if do_irx:
		width = max(1, int(round(width)))
	cs = win(width, tdif, tdif2)
	css = cs.sum()
	f_kernel = numpy.array([-fdif2, 1+2*fdif2, -fdif2])

	if ps_cache_info is not None:
		ic_i = ps_cache_info
	else:
		ic_i = cache_info


	t0, neural, ectrs, nneural, nectrs =	\
		FVM.normalize_neural(data, dt, Dt, bmin=bmin, bmax=bmax, db=FVM.DB,
						do_mod=0, do_dissonance=False,
						PlompBouman=False,
						norm_kernel=cs/css, Nsv=Nsv, t_kernel=cs*(VFAC/css),
						f_kernel=f_kernel,
						cache_info=ic_i
						)
	o = []
	descr = []
	for (i, e) in enumerate(ectrs):
		if e['type']=='band' and FORMANT_LOW < e['erb'] < FORMANT_HIGH:
			tmp = neural[i,:]
			# pylab.plot(tmp)
			# print 'RMS', math.sqrt(Num.square(tmp).sum()/tmp.shape[0])
			dtmp = e.copy()
			dtmp['type'] = 'vowel'
			dtmp['width'] = width
			dtmp['Kentropy'] = gpkmisc.entropy(numpy.absolute(cs))
			dtmp['Fentropy'] = 0.0
			dtmp['t_symmetry'] = 1
			dtmp['a_scaling'] = 1
			# pylab.title('vowel %s' % dtmp['id'])
			# pylab.figure()
			o.append(tmp)
			dtmp['id'] = '%s:%d:%.1f' % (dtmp['type'], width, e['erb'])
			descr.append( dtmp )
	assert len(descr)==len(o), "Descriptor mismatch"
	return (o, descr, Dt, t0)


def feature_vec(data, dt, DT, LF=1.0, Nsv=NSV, fdif2=0.0, tdif=0.0, tdif2=0.0,
			FORMANT_LOW=None, FORMANT_HIGH=None,
			do_irx=False, cache_info=None, ps_cache_info=None):
	o = None
	ci = None
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		ci = cache_info.addinfo(dt, DT, LF, Nsv, fdif2, tdif, tdif2, do_irx, 'fv201102')
		try:
			o = ci.load()
		except ci.Errors:
			pass
	if o is None:
		o = feature_vec_guts(data, dt, DT, LF=LF, Nsv=Nsv,
					do_irx=do_irx, fdif2=fdif2,
					tdif=tdif, tdif2=tdif2,
					FORMANT_LOW=FORMANT_LOW, FORMANT_HIGH=FORMANT_HIGH,
					cache_info=cache_info, ps_cache_info=ps_cache_info
					)
		if ci is not None:
			ci.bg_dump(o)
	return o




Opt_text = """
# RUN 1
# summarize_logs -uid UID -fromstart -best logS_advLImMDREf,-fv201102_4.av
# len(currentlist)= 26 tail= 0.0 nsamp= 26
# max(logS_advLImMDREf,-fv201102_4.av) = 376.74
#  samples used = 1 filename= logS_advLImMDREf,-fv201102_4.av
376.74 logp
# n= 39
26.031 Scale,vowel:.*:10.4
0.650176 Scale,vowel:.*:11.1
0.994825 Scale,vowel:.*:11.9
3.65683 Scale,vowel:.*:12.6
12.2741 Scale,vowel:.*:13.3
0.23901 Scale,vowel:.*:14.0
1.53292 Scale,vowel:.*:14.7
7.75427 Scale,vowel:.*:15.4
0.784154 Scale,vowel:.*:16.1
3.23822 Scale,vowel:.*:16.8
3.84116 Scale,vowel:.*:17.5
12.1566 Scale,vowel:.*:18.2
6.9634 Scale,vowel:.*:18.9
4.90421 Scale,vowel:.*:19.6
3.72337 Scale,vowel:.*:20.3
0.0150866 Scale,vowel:.*:21.0
6.29358 Scale,vowel:.*:21.8
3.50677 Scale,vowel:.*:22.5
1.94812 Scale,vowel:.*:23.2
17.1486 Scale,vowel:.*:23.9
1.76959 Scale,vowel:.*:24.6
1.27658 Scale,vowel:.*:25.3
0.439394 Scale,vowel:.*:26.0
0.185877 Scale,vowel:.*:26.7
12.2699 Scale,vowel:.*:6.2
10.2536 Scale,vowel:.*:6.9
5.84667 Scale,vowel:.*:7.6
3.5585 Scale,vowel:.*:8.3
0.405896 Scale,vowel:.*:9.0
2.4074 Scale,vowel:.*:9.7
2.94796 lf,lf
-0.302882 norm,fdif2
1.28682 norm,nsv
4.824 norm,tdif
0.16849 norm,tdif2
#
# RUN 2
#  summarize_logs -best -fromstart -uid UID logS_advLImMDREf,-fv201102_2.av
# len(currentlist)= 20 tail= 0.0 nsamp= 20
# max(logS_advLImMDREf,-fv201102_2.av) = 348.56
#  samples used = 1 filename= logS_advLImMDREf,-fv201102_2.av
348.56 logp
# n= 39
0.367388 Scale,vowel:.*:10.4
0.668657 Scale,vowel:.*:11.1
3.73234 Scale,vowel:.*:11.9
9.59746 Scale,vowel:.*:12.6
45.2418 Scale,vowel:.*:13.3
12.4549 Scale,vowel:.*:14.0
5.18612 Scale,vowel:.*:14.7
8.10955 Scale,vowel:.*:15.4
16.1181 Scale,vowel:.*:16.1
 8.2858 Scale,vowel:.*:16.8
 6.15389 Scale,vowel:.*:17.5
 2.11999 Scale,vowel:.*:18.2
 8.04381 Scale,vowel:.*:18.9
 3.69372 Scale,vowel:.*:19.6
 0.302413 Scale,vowel:.*:20.3
 3.42239 Scale,vowel:.*:21.0
 18.7842 Scale,vowel:.*:21.8
 7.25486 Scale,vowel:.*:22.5
 0.435129 Scale,vowel:.*:23.2
 2.46633 Scale,vowel:.*:23.9
 0.828264 Scale,vowel:.*:24.6
 0.604598 Scale,vowel:.*:25.3
 15.0723 Scale,vowel:.*:26.0
 2.12652 Scale,vowel:.*:26.7
 0.258391 Scale,vowel:.*:6.2
 3.00883 Scale,vowel:.*:6.9
 19.7981 Scale,vowel:.*:7.6
 0.098635 Scale,vowel:.*:8.3
 0.144953 Scale,vowel:.*:9.0
 21.9714 Scale,vowel:.*:9.7
 3.96667 lf,lf
 -0.523753 norm,fdif2
 0.703901 norm,nsv
 4.49354 norm,tdif
 -0.147517 norm,tdif2
4000 FORMANT_HIGH
"""

Scale = FVM.scale_xform(Opt_text,
			name="2011-04-17 optimization on mace and cayenne:/home/gpk/ItakuraSaitoDistance/IS-DTW/logS_advLImMDREf,-fv201102/{1,2}"
			)










speechresearch/voicing/lib/fvss.py


#!/usr/bin/env python


import numpy
from gmisclib import erb_scale
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=None,
		do_voicing=1, do_dissonance=False, PlompBouman=True):
	FORMANT_LOW = erb_scale.f_to_erb(200.0)
	FORMANT_HIGH = erb_scale.f_to_erb(4000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(100.0)
	bmax = erb_scale.f_to_erb(6000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=False,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	# print 'band_indices=', band_indices
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	# print 'ectrs=', ectrs
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	# print 'nband_indices=', nband_indices
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']
	# print 'nectrs=', nectrs

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = numpy.average(neural, axis=0)
	# pylab.plot(neural_now)
	# pylab.title('neural_now')
	# pylab.show()
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.square(neural_now).sum()/numpy.sum(neural_now)
	# print 'neural_avg=', neural_avg
	numpy.divide(neural, neural_avg, neural)
	numpy.divide(neural_now, neural_avg, neural_now)
	# pylab.plot(neural_now)
	# pylab.title('normed neural_now')
	# pylab.show()

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			numpy.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			numpy.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	Vl = 0.06
	w = int(round(Vl*LF/DT))
	tmpo, tmpd = M.vowel(w, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	if do_dissonance:
		raise RuntimeError, "Assumes dissonance=False"

	if do_voicing:
		Hpl = 0.07
		w = int(round(Hpl*LF/DT))
		tmpo, tmpd = M.haspitch(w, nectrs, nneural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)










speechresearch/voicing/lib/gammatone2.pyx


#    This program is free software: you can redistribute it and/or modify
#    it under the terms of the GNU General Public License as published by
#    the Free Software Foundation, either version 3 of the License, or
#    (at your option) any later version.
#
#    This program is distributed in the hope that it will be useful,
#    but WITHOUT ANY WARRANTY; without even the implied warranty of
#    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
#    GNU General Public License for more details.
#
#    You should have received a copy of the GNU General Public License
#    along with this program.  If not, see <http://www.gnu.org/licenses/>.
#
#============================================================
#GAMMATONE_C: A C implementation of the 4th order gammatone filter
#-------------------------------
#  [bm, env, instp, ] = gammatone_c(x, fs, cf, hrect) 
#
#  x     - input signal
#  fs    - sampling frequency (Hz)
#  cf    - centre frequency of the filter (Hz)
#  hrect - half-wave rectifying if hrect = 1 (default 0)
#
#
#  bm    - basilar membrane displacement
#  env   - instantaneous envelope
#  instp - instantaneous phase (unwrapped radian)
#
#  >> mex gammatone_c.c
#  >> bm = gammatone_c(x, 16000, 200);
#
# This was translated from MATLAB to python by Greg Kochanski.
# More detail on the original can be found at:
#  http://www.dcs.shef.ac.uk/~ning/resources/gammatone/
# Original author:
#  Ning Ma, University of Sheffield
#  n.ma@dcs.shef.ac.uk, 09 Mar 2006
# 

import math
import cython
import numpy
cimport numpy
ctypedef numpy.float_t DTYPE

cdef extern from "math.h":
	double floor(double)
	double exp(double)
	double sqrt(double)
	double sin(double x)
	double cos(double x)
	double fabs(double x)
	double atan2(double y, double x)
	double pow(double y, double x)

# /*=======================
 # * Useful Const
 # *=======================
cdef double BW_CORRECTION = 1.0190
cdef double M_PI = math.pi

# /*=======================
 # * Utility functions
 # *=======================

cdef double myMod(double x, double y):
	return x - y*floor(x/y)

cdef double erb(double x):
	return 24.7*(4.37e-3*x+1.0)

M_BASILAR = 0
M_BASILAR_RECT = 1
M_AMP_PHASE = 2

cdef class a_phase:
	cdef double a, phase

#  [bm, env, instp, ] = gammatone_c(x, fs, cf, hrect) 
cdef class gammatone_c:
	cdef double cf, dt
	cdef double oldphase = 0.0
	cdef double tpt = ( M_PI + M_PI ) * dt
	cdef double tptbw = tpt * erb ( cf ) * BW_CORRECTION
	cdef double a = exp ( -tptbw )

	#/* based on integral of impulse response */
	cdef double gain = ( tptbw*tptbw*tptbw*tptbw ) / 3.0

	#/* Update filter coefficiants */
	cdef double a1 = 4.0*a
	cdef double a2 = -6.0*a*a
	cdef double a3 = 4.0*a*a*a
	cdef double a4 = -a*a*a*a
	cdef double a5 = 4.0*a*a
	cdef double p0r = 0.0
	cdef double p1r = 0.0
	cdef double p2r = 0.0
	cdef double p3r = 0.0
	cdef double p4r = 0.0
	cdef double p0i = 0.0
	cdef double p1i = 0.0
	cdef double p2i = 0.0
	cdef double p3i = 0.0
	cdef double p4i = 0.0
 
	#/*===========================================================
	# * exp(a+i*b) = exp(a)*(cos(b)+i*sin(b))
	# * q = exp(-i*tpt*cf*t) = cos(tpt*cf*t) + i*(-sin(tpt*cf*t))
	# * qcos = cos(tpt*cf*t)
	# * qsin = -sin(tpt*cf*t)
	# *===========================================================
	cdef double coscf = cos ( tpt * cf )
	cdef double sincf = sin ( tpt * cf )
	cdef double qcos = 1.0	#   /* t=0 & q = exp(-i*tpt*t*cf)*/
	cdef double qsin = 0.0
	cdef double oldcs, oldsn, dp, dps, u0r, u0i

	def __init__(self, double dt, double cf):
		self.dt = dt
		self.cf = cf

	cdef double filter_bmr(self, double x):
		#/* Filter part 1 & shift down to d.c. */
		self.p0r = self.qcos*x + self.a1*self.p1r + self.a2*self.p2r + self.a3*self.p3r + self.a4*self.p4r
		self.p0i = self.qsin*x + self.a1*self.p1i + self.a2*self.p2i + self.a3*self.p3i + self.a4*self.p4i

		#/* Filter part 2 */
		self.u0r = self.p0r + self.a1*self.p1r + self.a5*self.p2r
		self.u0i = self.p0i + self.a1*self.p1i + self.a5*self.p2i

		#/* Update filter results */
		self.p4r = self.p3r
		self.p3r = self.p2r
		self.p2r = self.p1r
		self.p1r = self.p0r
		self.p4i = self.p3i
		self.p3i = self.p2i
		self.p2i = self.p1i
		self.p1i = self.p0i
  
		#/*==========================================
		#* Basilar membrane response
		#* 1/ shift up in frequency first: (u0r+i*u0i) * exp(i*tpt*cf*t)
		#				= (u0r+i*u0i) * (qcos + i*(-qsin))
		#* 2/ take the real part only: bm = real(exp(j*wcf*kT).*u) * gain;
		#*==========================================
		cdef double rv = ( self.u0r * self.qcos + self.u0i * self.qsin ) * self.gain

		# /*====================================================
		# * The basic idea of saving computational load:
		# * cos(a+b) = cos(a)*cos(b) - sin(a)*sin(b)
		# * sin(a+b) = sin(a)*cos(b) + cos(a)*sin(b)
		# * qcos = cos(tpt*cf*t) = cos(tpt*cf + tpt*cf*(t-1))
		# * qsin = -sin(tpt*cf*t) = -sin(tpt*cf + tpt*cf*(t-1))
		# *====================================================
		self.oldcs = self.qcos
		self.oldsn = self.qsin
		self.qcos = self.coscf * self.oldcs + self.sincf * self.oldsn
		self.qsin = self.coscf * self.oldsn - self.sincf * self.oldcs
		return rv


	cdef double filter_ear(self, double x, double threshold, double e):
		cdef double tmp = self.filter_bmr(x)
		if tmp < 0:
			return 0.0
		return pow(tmp/threshold, 2*e)


	cdef a_phase filter_a_phase(self, double x):
		#/* Filter part 1 & shift down to d.c. */
		self.p0r = self.qcos*x + self.a1*self.p1r + self.a2*self.p2r + self.a3*self.p3r + self.a4*self.p4r
		self.p0i = self.qsin*x + self.a1*self.p1i + self.a2*self.p2i + self.a3*self.p3i + self.a4*self.p4i

		#/* Filter part 2 */
		self.u0r = self.p0r + self.a1*self.p1r + self.a5*self.p2r
		self.u0i = self.p0i + self.a1*self.p1i + self.a5*self.p2i

		#/* Update filter results */
		self.p4r = self.p3r
		self.p3r = self.p2r
		self.p2r = self.p1r
		self.p1r = self.p0r
		self.p4i = self.p3i
		self.p3i = self.p2i
		self.p2i = self.p1i
		self.p1i = self.p0i
  
		#/*==========================================
		#* Instantaneous Hilbert envelope
		#* env = abs(u) * gain;
		#*==========================================
		cdef a_phase rv
		rv.a = sqrt ( u0r * u0r + u0i * u0i ) * gain

		#/*==========================================
		#* Instantaneous phase
		#* instp = unwrap(angle(u));
		#*==========================================
		rv.phase = atan2 ( u0i, u0r )
		# /* unwrap it */
		dp = rv.phase - oldphase
		if fabs ( dp ) > M_PI:
			dps = myMod ( dp + M_PI, 2 * M_PI) - M_PI;
			if dps == -M_PI and dp > 0:
				dps = M_PI
			rv.phase += dps - dp
		oldphase = rv.phase

		# /*====================================================
		# * The basic idea of saving computational load:
		# * cos(a+b) = cos(a)*cos(b) - sin(a)*sin(b)
		# * sin(a+b) = sin(a)*cos(b) + cos(a)*sin(b)
		# * qcos = cos(tpt*cf*t) = cos(tpt*cf + tpt*cf*(t-1))
		# * qsin = -sin(tpt*cf*t) = -sin(tpt*cf + tpt*cf*(t-1))
		# *====================================================
		self.oldcs = self.qcos
		self.oldsn = self.qsin
		self.qcos = self.coscf * self.oldcs + self.sincf * self.oldsn
		self.qsin = self.coscf * self.oldsn - self.sincf * self.oldcs
		return rv


def gammatone_ear_bank(numpy.ndarray[DTYPE, ndim=1] x, double dt, double e, cflist):
	cdef int i, t, n = len(cflist)
	cdef gammatone_c f
	cdef double cf
	cdef object fltr = []
	ttmp = []
	for (cfreq, thresh) in cflist:
		fltr.append(gammatone_c(dt, cf))
		n += 1
	numpy.ndarray[DTYPE, ndim=1, mode="c"] threshold = numpy.array(ttmp)
	cdef int m = x.shape[0]
	numpy.ndarray[DTYPE, ndim=1, mode="c"] rv = numpy.zeros((m, n))
	cdef double xx
	for t from 0 < t < m:
		xx = x[t]
		i = 0
		for f in fltr:
			rv[t,i] = f.filter_ear(xx, threshold[i], e)
			i += 1
	return rv


@cython.boundscheck(False)
def hipass_first_order(numpy.ndarray[DTYPE, ndim=1, mode="c"] d, double cutoff_freq):
	"""A first-order high-pass filter.
	Cutoff freq is measured in cycles per point."""

	assert cutoff_freq >= 0.0
	cdef int n = d.shape[0]
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] o = numpy.zeros((n,))
	cdef double tau = 1.0/(2*M_PI*cutoff_freq)
	cdef double alpha = tau/(tau+1.0)
	cdef int i
	o[0] = alpha * d[0]
	with nogil:
		for i from 1 <= i < n:
			o[i] = alpha * (o[i-1] + (d[i] - d[i-1]))
	return o


@cython.boundscheck(False)
def lopass_first_order(numpy.ndarray[DTYPE, ndim=1, mode="c"] d, cutoff_freq):
	"""A first-order low-pass filter.
	Cutoff freq is measured in cycles per point."""
	assert cutoff_freq >= 0.0
	cdef int n = d.shape[0]
	cdef numpy.ndarray[DTYPE, ndim=1, mode="c"] o = numpy.zeros((n,))
	cdef double tau = 1.0/(2*M_PI*cutoff_freq)
	cdef double alpha = 1.0/(tau+1.0)
	cdef int i
	with nogil:
		for i from 1 <= i < n:
			o[i] = o[i-1] + alpha * (d[i]-o[i-1])
	return o










speechresearch/voicing/lib/cached_misc.py


"""This code is a collection of functions that compute acoustic properties
and cache them.
"""

import numpy

from gmisclib import cache as CC
from gmisclib import gpkmisc
from gpk_voicing import emphasis as E
from gpk_voicing import dirty_io
import gpkimgclass

ROOT = '/tmp/cached_loudness'

def emphasis(data, DT, cache_info=None):
	"""Compute loudness density ('emphasis') from a numpy array.   Cache the result.
	"""
	ci = None
	if cache_info is not None:
		assert isinstance(cache_info, CC.cache_info)
		ci = cache_info.addinfo(DT, data.get('_NAME', '?'), 'emphasis', mod=E)
		try:
			return ci.load()
		except ci.Errors:
			pass
	e = E.simple_emphasis(data.column(0), data.dt(), DT)
	if ci is not None:
		ci.dump(e)
	return e


def emphasis_f_name(fname, DT, root=ROOT):
	"""Compute loudness density ('emphasis') from a file.   Cache the result.
	"""
	nm, ch = dirty_io.splitname(fname)
	cacheinfo = CC.cache_info(root=root, fname=nm, info=(DT, ch, 'emphasis_f_name'), mod=(E,dirty_io))
	try:
		return cacheinfo.load()
	except cacheinfo.Errors:
		pass
	data = dirty_io.wav_read(nm, channel=ch)
	e = E.simple_emphasis(data.column(0), data.dt(), DT)
	hdr = data.hdr.copy()
	hdr['CDELT2'] = DT
	del hdr['NAXIS2']
	return cacheinfo.dump(gpkimgclass.gpk_img(hdr, numpy.transpose([e])))


def sb_loudness_f_name(fname, DT, root=ROOT):
	"""Compute loudness density ('emphasis') from a file.   Cache the result.
	"""
	nm, ch = dirty_io.splitname(fname)
	cacheinfo = CC.cache_info(root=root, fname=nm, info=(DT, ch, 'sb_loudness_f_name'), mod=(E,dirty_io))
	try:
		return cacheinfo.load()
	except cacheinfo.Errors:
		pass
	data = dirty_io.wav_read(nm, channel=ch)
	e = E.speechband_loudness(data.column(0), data.dt(), DT)
	hdr = data.hdr.copy()
	hdr['CDELT2'] = DT
	del hdr['NAXIS2']
	return cacheinfo.dump(gpkimgclass.gpk_img(hdr, numpy.transpose([e])))












speechresearch/voicing/lib/fvsimple.py


#!/usr/bin/env python


import numpy
from gmisclib import erb_scale
from gpk_voicing import percep_spec
from gpk_voicing import fv_misc as M
SillyWidthException = M.SillyWidthException


def feature_vec(data, dt, DT,
		LF=1.0, Nsv=M.NSV, ELF=None,
		do_voicing=1, do_dissonance=True, PlompBouman=False):
	FORMANT_LOW = erb_scale.f_to_erb(60.0)
	FORMANT_HIGH = erb_scale.f_to_erb(6000.0)
	assert DT > 0.0 and float(DT)>0.0
	assert LF > 0.0 and float(LF)>0.0
	bmin = erb_scale.f_to_erb(80.0)
	bmax = erb_scale.f_to_erb(7000.0)
	all_ectrs, all_ps, t0 = percep_spec.perceptual_spec(data, dt, DT,
							bmin, bmax, M.DB,
							do_mod=do_voicing,
							do_dissonance=do_dissonance,
							PlompBouman=PlompBouman
							)

	band_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']=='band']
	# print 'band_indices=', band_indices
	neural = all_ps.take(band_indices, axis=0)
	ectrs = [ec for ec in all_ectrs if ec['type']=='band']
	# print 'ectrs=', ectrs
	nband_indices = [i for (i,ec) in enumerate(all_ectrs) if ec['type']!='band']
	# print 'nband_indices=', nband_indices
	nneural = all_ps.take(nband_indices, axis=0)
	nectrs = [ec for ec in all_ectrs if ec['type']!='band']
	# print 'nectrs=', nectrs

	assert nneural.shape[1]==neural.shape[1]
	assert neural.shape[1]==all_ps.shape[1]
	assert neural.shape[0]+nneural.shape[0] == all_ps.shape[0]

	neural_now = numpy.average(neural, axis=0)
	# pylab.plot(neural_now)
	# pylab.title('neural_now')
	# pylab.show()
	assert neural_now.shape[0] == neural.shape[1]
	neural_avg = numpy.square(neural_now).sum()/numpy.sum(neural_now)
	# print 'neural_avg=', neural_avg
	numpy.divide(neural, neural_avg, neural)
	numpy.divide(neural_now, neural_avg, neural_now)
	# pylab.plot(neural_now)
	# pylab.title('normed neural_now')
	# pylab.show()

	assert nneural.shape[0] < nneural.shape[1]
	assert len(nectrs) == nneural.shape[0]
	for (i,e) in enumerate(nectrs):
		if e['type'] == 'haspitch':
			numpy.divide(nneural[i,:], neural_avg, nneural[i,:])
		if e['type'] == 'dissonance':
			numpy.divide(nneural[i,:], neural_avg, nneural[i,:])

	# print '# neural_avg=', neural_avg
	o = []
	descr = []
	tmpo, tmpd = M.vowel(1, ectrs, neural, neural_now, Nsv,
						formant_low=FORMANT_LOW,
						formant_high=FORMANT_HIGH
						)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"

	tmpo, tmpd = M.spectral_entropy(1, ectrs, neural, neural_now, Nsv)
	o.extend(tmpo)
	descr.extend(tmpd)
	assert len(descr)==len(o), "Descriptor mismatch"


	if do_voicing:
		Hpl = 0.03
		w = int(round(Hpl*LF/DT))
		tmpo, tmpd = M.haspitch(w, nectrs, nneural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	if do_dissonance:
		Dsl = 0.04
		w = int(round(Dsl*LF/DT))
		tmpo, tmpd = M.dissonance(w, nectrs, nneural, neural_now, Nsv)
		o.extend(tmpo)
		descr.extend(tmpd)

	assert len(descr)==len(o), "Descriptor mismatch"
	N = neural[0].shape[0]
	for (i, (tmp, dsc)) in enumerate(zip(o, descr)):
		assert tmp.shape == (N,), "Wrong size: %d, %s = %d vs. %d" % (i, str(dsc), tmp.shape[0], N)

	return (o, descr, DT, t0)











speechresearch/voicing/show_feature_vec.py


"""This works with feature_vec.py.   Incomplete."""

def plot_xform(descr, fac):
	DW = 0.5
	WMAX = 60
	DF = 0.5
	FMAX = 80
	WH = WMAX//2
	import pylab
	nin, nout = fac.shape
	assert len(descr) == nin
	for i in range(nout):
		print 'i=', i
		pylab.figure(i)
		tmp = Num.zeros((WMAX,FMAX), Num.Float)
		norm = math.sqrt(Num.average(fac[:,i]**2))
		nf = fac[:,i]/norm
		for j in range(nin):
			dj = descr[j]
			if '|edge|' in dj['type'] or 'haspitch' in dj['type']:
				continue
			if 'burst' in dj['type']:
				k = lambda delta: [1.0,-.125][abs(delta)<=1]
			elif ' edge' in dj['type']:
				k = lambda delta: [1.0, -1.0][delta<0]
			else:
				k = lambda delta: 1.0

			if dj.has_key('erb') and dj.has_key('width'):
				erbs = [dj['erb']]
			elif dj.has_key('erbs') and dj.has_key('width'):
				erbs = dj['erbs']
			else:
				continue
			nfj = nf[j]/dj['width']
			w0 = WH - int(round(dj['width']/(DW*2.0)))
			we = WH + int(round(dj['width']/(DW*2.0)))
			assert w0>=0 and we<WMAX
			for e in erbs:
				ifreq = int(round(e/DF))
				assert ifreq > 0
				print 'w0:we=', w0, we, 'ifreq=', ifreq, 'tmp.shape', tmp.shape, 'nfj=', nfj
				for w in range(w0, we+1):
					tmp[w,ifreq] += k(w-WH)*nfj
					tmp[w,ifreq-1] += k(w-WH)*nfj/2.0
					tmp[w,ifreq+1] += k(w-WH)*nfj/2.0
		maxabs = gpkmisc.N_maximum(Num.absolute(Num.ravel(tmp)))
		pylab.imshow(Num.transpose(tmp), vmin=-maxabs, vmax=maxabs)
		print










speechresearch/voicing/feature_vec.py


#!/usr/bin/env python

import os
import sys
import math as M
from gmisclib import Num
from gmisclib import die
# from gmisclib import erb_scale
from gmisclib import avio
from gmisclib import cache as CC
import gpkavg
import gpkimgclass

# from gpk_voicing import percep_spec
# from gpk_voicing import voice_misc
from gpk_voicing import fv_misc as FVM
# import irregularity
# sys.path.insert(0, '%s/tick1/bin' % os.environ['MRImodel'])

if 'PYLABDISP' in os.environ:
	if os.environ['PYLABDISP'] == 'pylab':
		import pylab
	else:
		import g_pylab as pylab
	PLOT = True
else:
	PLOT = False

ROOT = '/tmp/fv_cache'



# SpecExp = 0.0




def average(x):
	vv = []
	ww = []
	for (v,wt) in x:
		vv.append(v)
		ww.append(wt)
	return gpkavg.avg(vv, ww, 0.0)[0]

def median(x):
	vv = []
	ww = []
	for (v,wt) in x:
		vv.append(v)
		ww.append(wt)
	return gpkavg.avg(vv, ww, 0.499)[0]


def weight(x):
	sum = 0.0
	for (v,wt) in x:
		sum += wt**2
	return M.sqrt(sum)


class matmult_xform(object):
	from gmisclib import chunkio
	def __init__(self, filename):
		self._name = filename
		self.xform = self.chunkio.datachunk(open(filename, 'r')).read_NumArray()

	def name(self):
		return self._name

	def describe_xform(self, descr):
		pass

	def operate(self, o, descr):
		Num.matrixmultiply(o, self.xform, o)
		for i in range(o.shape[1]):
			descr[i] = {'id': 'Mixture%d'% i}



def describe_xform(descr, fac):
	nin, nout = fac.shape
	assert len(descr) == nin
	for i in range(nout):
		norm = M.sqrt(Num.average(fac[:,i]**2))
		nf = fac[:,i]/norm
		tmp = []
		fwt = []
		wwt = []
		edginess = []
		voiciness = []
		burstiness = []
		friciness = []
		vness = []
		for j in range(nin):
			dj = descr[j]
			if dj.has_key('erb'):
				fwt.append( (dj['erb'], abs(nf[j])) )
			if dj.has_key('width'):
				wwt.append( (dj['width'], abs(nf[j])) )
			if 'edge' in dj['type']:
				edginess.append( abs(nf[j]) )
			if 'burst' in dj['type']:
				burstiness.append( abs(nf[j]) )
			if 'fricative' in dj['type']:
				friciness.append( abs(nf[j]) )
			if 'vowel' in dj['type']:
				vness.append( abs(nf[j]) )
			if 'haspitch' in dj['type']:
				voiciness.append( abs(nf[j]) )
			if abs(nf[j]) > 0.1:
				tmp.append('%+.2f*%s' % (nf[j], dj['id']) )
		print '# FV[%d]= %s' % (i, ' '.join(tmp))
		fb = {'voicing': M.sqrt(Num.sum(Num.array(voiciness)**2)),
			'edges': M.sqrt(Num.sum(Num.array(edginess)**2)),
			'burst': M.sqrt(Num.sum(Num.array(burstiness)**2)),
			'fricative': M.sqrt(Num.sum(Num.array(friciness)**2)),
			'vowel': M.sqrt(Num.sum(Num.array(vness)**2)),
			'meanfreq': average(fwt), 'medfreq': median(fwt),
			'wt_freq': weight(fwt),
			'meanwidth': average(wwt), 'medwidth': median(wwt),
			'wt_width': weight(wwt),
			'channel': i, 'description': ' '.join(tmp),
			'ltype': 'fb'
			}
		print avio.concoct(fb)




def run(argv):
	Lf = 1.5
	Elf = 1.5
	Nsv = FVM.NSV
	# Nsv and LF updated from the 5 April 2007 optimization
	# in .../m/ASR/OPT
	DT = 0.01	# Seconds.  Default output sampling interval.
	Scale = None
	arglist = argv[1:]
	arglist0 = arglist
	column = None
	signalfile = None
	outfile = None
	Cache = None
	verbose = 0
	kwargs = {}
	import gpk_voicing.fvcurrent as fvm
	extrahdr = {}
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-DT' or arg == '-dt':
			DT = float(arglist.pop(0))
		elif arg == '-f':
			signalfile = arglist.pop(0)
		elif arg == '-c' or arg == '-col':
			tmp = arglist.pop(0)
			try:
				column = int( tmp )
			except ValueError:
				column = tmp
			die.note("signalfile", signalfile)
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-v':
			verbose += 1
		elif arg == '-cache':
			Cache = True
		elif arg == '-Nsv':
			FVM.NSV = float(arglist.pop(0))
		# elif arg == '-SpecExp':
			# SpecExp = float(arglist.pop(0))
		elif arg == '-sfv':
			import gpk_voicing.fvsimple as fvm
			kwargs['do_voicing'] = 1
			kwargs['do_dissonance'] = True
			kwargs['ELF'] = Elf
		elif arg == '-ssfv':
			import gpk_voicing.fvss as fvm
			kwargs['do_dissonance'] = False
			kwargs['do_voicing'] = 1
			kwargs['ELF'] = Elf
		elif arg == '-specfv':
			import gpk_voicing.fvss as fvm
			kwargs['do_dissonance'] = False
			kwargs['do_voicing'] = 0
			kwargs['PlompBouman'] = False
			kwargs['ELF'] = Elf
		elif arg == '-fv20071030':
			import gpk_voicing.fv20071030 as fvm
			kwargs['do_dissonance'] = True
			kwargs['do_voicing'] = 1
			kwargs['ELF'] = Elf
		elif arg == '-fv20080325':
			import gpk_voicing.fv20080325 as fvm
			kwargs['do_dissonance'] = True
			kwargs['do_voicing'] = 1
			kwargs['ELF'] = Elf
		elif arg == '-fv200807jyuan':
			import gpk_voicing.fv200807jyuan as fvm
			kwargs['do_voicing'] = 1
			kwargs['do_dissonance'] = True
			kwargs['ELF'] = Elf
		elif arg == '-fv200811align':
			import gpk_voicing.fv200811align as fvm
			kwargs['do_voicing'] = 2
			kwargs['do_dissonance'] = True
			kwargs['ELF'] = Elf
		elif arg == '-fv200812align':
			import gpk_voicing.fv200812align as fvm
			kwargs['do_voicing'] = 2
			kwargs['do_dissonance'] = True
			Lf = 1.0
			Elf = 1.0
			kwargs['ELF'] = Elf
		elif arg == '-fv200908opt':
			import gpk_voicing.fv200908opt as fvm
			kwargs['do_voicing'] = 1
			kwargs['do_dissonance'] = False
			kwargs['ELF'] = Elf
		elif arg.startswith('-fv200909opt'):
			import gpk_voicing.fv200909opt as fvm
			kwargs['do_voicing'] = 1
			kwargs['do_dissonance'] = False
			Nsv, Lf, Elf = fvm.Scale.get_many('nsv', 'lf,lf', 'lf,elf')
			if arg.endswith('S'):
				Scale = fvm.Scale
			kwargs['ELF'] = Elf
		elif arg.startswith('-fv201003opt'):
			import gpk_voicing.fv201003opt as fvm
			kwargs['do_voicing'] = 1
			kwargs['do_dissonance'] = False
			Nsv, Lf, Elf = fvm.Scale.get_many('nsv', 'lf,lf', 'lf,elf')
			if arg.endswith('S'):
				Scale = fvm.Scale
			kwargs['ELF'] = Elf
		elif arg.startswith('-fv201102'):
			import gpk_voicing.fv201102 as fvm
			Nsv, Lf = fvm.Scale.get_many('norm,nsv', 'lf,lf')
			kwargs['tdif'], kwargs['tdif2'] = fvm.Scale.get_many('norm,tdif', 'norm,tdif2')
			kwargs['fdif2'], kwargs['FORMANT_HIGH'] = fvm.Scale.get_many('norm,fdif2', 'FORMANT_HIGH')
			if arg.endswith('S'):
				Scale = fvm.Scale
		elif arg == '-LF':
			Lf = float(arglist.pop(0))
		elif arg == '-ELF':
			Elf = float(arglist.pop(0))
		elif arg == '-novoicing':
			kwargs['do_voicing'] = 0
		elif arg == '-Xform':
			Scale = matmult_xform(arglist.pop(0))
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.info("Unrecognized flag: %s" % arg)
			print __doc__
			die.exit(1)
	if arglist and signalfile is None:
		signalfile = arglist.pop(0)
	if arglist and outfile is None:
		outfile = arglist.pop(0)
	elif outfile is None:
		outfile = 'fv.dat'
	if signalfile is None:
		die.info("No signal file specified.")
		print __doc__
		die.exit(1)
	if arglist:
		die.info('Extra arguments!')
		print __doc__
		die.exit(1)
	signal = gpkimgclass.read(signalfile)
	if column is None and signal.d.shape[1]==1:
		column = 0
	elif column is None:
		die.die("There are %d channels in %s, so you must specify one with '-c'." % (signal.d.shape[1], signalfile))
	try:
		signal.column(column)
	except KeyError:
		die.info("File has %d columns" % signal.n[1])
		die.die("Bad column: %s" % str(column))

	if Cache is not None:
		kwargs['cache_info'] = CC.cache_info(root=ROOT, file=signalfile, info=(column,))
	o, descr, DTx, tshift = fvm.feature_vec(signal.column(column), signal.dt(), DT,
					Nsv=Nsv, LF=Lf, **kwargs
					)
	o = Num.transpose(o)
	hdr = signal.hdr.copy()
	if Scale is not None:
		Scale.operate(o, descr)
		hdr['XFORM'] = Scale.name()
		if verbose:
			Scale.describe_xform(descr)

	hdr['program'] = argv[0]
	hdr['ARGV'] = arglist0
	hdr['input_file'] = signalfile
	hdr['column'] = column
	hdr['CDELT2'] = DTx
	hdr['CRPIX2'] = 1
	hdr['CRVAL2'] = signal.start() + tshift
	hdr['CDELT1'] = 1
	hdr['BITPIX'] = -32
	hdr['DataSamplingFreq'] = 1.0/signal.dt()
	hdr['Nsv'] = FVM.NSV
	hdr['LF'] = Lf
	hdr['ELF'] = Elf
	hdr.update( extrahdr )

	if PLOT:
		pylab.matshow(Num.transpose(o))
		pylab.show()
	assert o.shape[1] == len(descr), "Length mismatch data=%s descr=%d" % (
						o.shape, len(descr)
						)
	for (i,d) in enumerate(descr):
		hdr['TTYPE%d' % (i+1)] = d['id']
		hdr['F_INFO%d' % (i+1)] = avio.concoct(d)
		hdr['RMS%d' % (i+1)] = M.sqrt(Num.average(o[:,i]**2)) 
	gpkimgclass.gpk_img(hdr, o).write(outfile)



if __name__ == '__main__':
	# try:
		# import psyco
		# psyco.full()
	# except ImportError:
		# pass

	run(sys.argv)










speechresearch/voicing/g_audioprep.py


#!/usr/bin/env python

"""This script takes the loudest channel from a multichannel
.wav file and converts it to any format known by gpkimgclass.py
Note that channel numbers start with zero.
"""
from gpk_voicing import dirty_io



if __name__ == '__main__':
	import sys
	channel = None
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-c':
			channel = int(arglist.pop(0))
		else:
			die.die('Unrecognized argument: %s' % arg)
	if len(arglist) != 2:
		print __doc__
		sys.exit(1)

	x = dirty_io.wav_read(arglist[0], channel)
	x.write(arglist[1])










speechresearch/voicing/epydoc.config


[epydoc]
name: Speechresearch/g_misclib
url: http://sourceforge.net/projects/speechresearch
link: <a href="http://sourceforge.net/projects/speechresearch">Speechresearch/voicing</a> (<a href="http://kochanski.org/gpk">gpk</a>)
imports: yes
inheritance: included
graph: classtree
imports: yes
private: no










speechresearch/voicing/setup.py


#!python

from distutils.core import setup
from distutils.extension import Extension
from Cython.Distutils import build_ext

import os
import numpy
Include_dirs = [ '.', 'lib', numpy.get_include()]
Ldirs = os.environ.get('LD_LIBRARY_PATH', '').split(':')
# Ldirs = [ os.path.join(os.environ['HOME'], 'local', 'lib') ]
for l in Ldirs:
	if l.endswith('/lib'):
		Include_dirs.append( '/'.join(l.split('/')[:-1] + ['include']) )
del l

setup(name="gpk-voicing", version = "1.13.1",
	description = "Python Libraries and scripts for speech analysis.",
	author = "Greg Kochanski",
	url = "http://kochanski.org/gpk/code/speechresearch/voicing",
	author_email = "gpk@kochanski.org",
	packages = ['gpk_voicing'],
	package_dir = {'gpk_voicing': 'lib'},
	scripts = ['emphasis_stevens.py', 'feature_vec.py', 'pseudoduration.py',
			'irregularity.py', 'g_audioprep.py', 'xform_feature_vec.py',
			'audio_cat_normalize.py'
			],
	ext_modules=[ 
    		Extension("gpk_voicing.power1",         ["lib/power1.pyx"],
				include_dirs = Include_dirs,
				depends = [],
				library_dirs = Ldirs,
				libraries = ['gpk'],
				language = 'c++'
				),
    		Extension("gpk_voicing.gammatone",         ["lib/gammatone.pyx"],
				include_dirs = Include_dirs,
				depends = [],
				library_dirs = Ldirs,
				libraries = ['gpk'],
				language = 'c++'
				),
    		Extension("gpk_voicing.percep_spec_extras",         ["lib/percep_spec_extras.pyx"],
				include_dirs = Include_dirs,
				depends = [],
				library_dirs = Ldirs,
				libraries = ['gpk'],
				language = 'c++'
				),
    		Extension("gpk_voicing.power1",         ["lib/power1.pyx"],
				include_dirs = Include_dirs,
				depends = [],
				library_dirs = Ldirs,
				libraries = ['gpk'],
				language = 'c++'
				),
		],
	cmdclass = {'build_ext': build_ext},
	license = 'GPL2',
	keywords = ("phonetics speech computation linguistics scripts library python "
			+ "science perception feature vector loudness spectral slope"),
	platforms = "All",
	classifiers = [
		'License :: OSI Approved :: GNU General Public License (GPL)',
		'Operating System :: OS Independent',
		'Development Status :: 3 - Alpha',
		'Topic :: Scientific/Engineering',
		'Environment :: Console',
		'Intended Audience :: Science/Research',
		'Programming Language :: Python',
		'Operating System :: OS Independent',
		'Programming Language :: Python',
		],
	long_description = """Python Libraries for speech analysis.
	See http://kochanski.plus.com/code/speechresearch/voicing for documentation
	and http://sourceforge.net/projects/speechresearch for downloads,
	or look on the Python Cheese shop, http://pypi.python.org .
	"""
	)











speechresearch/voicing/RMS.py


#!/usr/bin/env python

"""RMS or peak amplitude time series."""


import sys
import numpy
from gmisclib import die
from gpk_voicing import RMSlib

# import is_voiced



DR = 'rms'
DTSMOOTH = 0.015
DT = 0.01	# Seconds.  Default output sampling interval.
HPF = 40.0	# Hz
PKWDT = 0.020	# Full-width of window for computing peak amplitude.



if __name__ == '__main__':
	import gpkimgclass
	arglist = sys.argv[1:]
	columns = None
	signalfile = None
	outfile = None
	extrahdr = {}
	while len(arglist)>0 and arglist[0][0]=='-':
		arg = arglist.pop(0)
		if arg == '-c':
			if columns == None:
				columns = []
			tmp = arglist.pop(0)
			try:
				col = int(tmp)
			except ValueError:
				col = tmp
			columns.append(col)
		elif arg == '-pkpk':
			DR = 'pkpk'
		elif arg == '-f':
			signalfile = arglist.pop(0)
			die.note("signalfile", signalfile)
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-dt':
			DT = float(arglist.pop(0))
			assert DT>0.0, 'Silly time step.'
		elif arg == '-hpf':
			HPF = float(arglist.pop(0))
			assert HPF > 0.0, "Silly highpass frequency"
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.die("Unrecognized flag: %s" % arg)
	if len(arglist) > 0:
		rootname = arglist.pop(0)
		if signalfile == None:
			signalfile = rootname + '.d'
		if outfile == None:
			outfile = '%s.%s.dat' % (rootname, DR)
	if outfile == None:
		outfile = '%s.dat' % DR
	signal = gpkimgclass.read(signalfile)
	nch = signal.d.shape[1]
	if columns == None:
		columns = range(nch)
	die.note("columns", str(columns))
	for c in columns:
		try:
			signal.column(c)
		except KeyError:
			die.info("File has %d columns" % signal.n[1])
			die.die("Bad column: %s" % str(c))

	tmp = []
	t00 = None
	for i in columns:
		tmpR, t0 = RMSlib.compute_intensity(signal.column(i),
							signal.dt(),
							DT, DR, HPF,
							DTSmooth=DTSMOOTH)
		tmp.append( tmpR )
		if t00 == None:
			t00 = t0
		else:
			assert abs(t00-t0)/DT < 0.001
	n = len(tmp[0])
	o = numpy.zeros((n,))
	for t in tmp:
		numpy.add(o, t, o)
	o = o / nch

	hdr = signal.hdr.copy()
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 0
	hdr['CRVAL2'] = signal.start() + t0
	hdr['CDELT1'] = 1
	hdr['TTYPE1'] = DR
	hdr['BITPIX'] = -32
	hdr.update( extrahdr )
	oo = gpkimgclass.gpk_img(hdr, numpy.transpose( [o]))
	oo.write(outfile)











speechresearch/voicing/xform_feature_vec.py


#!/usr/bin/env python

"""This simulates re-running feature_vec.py with the -xform or -XFORM flags.
It reads in a feature vector, then transforms it by a matrix multiplication,
and writes it back out.
"""

import os
import sys
import math
from gmisclib import chunkio
from gmisclib import die
import gpkimgclass
from gmisclib import avio
from gmisclib import Num
# from gpk_voicing import feature_vec as FV

PLOT = False

XFORM = None


def fiddle(h):
	o = {}
	for (k, v) in h.items():
		if k.startswith('F_INFO'):
			o['OLD_%s' % k] = v
		elif k.startswith('RMS'):
			pass
		elif k.startswith('TTYPE'):
			pass
		elif k.startswith('TUNITS'):
			pass
		else:
			o[k] = v
	return o


def process(d, Xform):
	fac = chunkio.datachunk(open(Xform, 'r')).read_NumArray()
	o = Num.matrixmultiply(data.d, fac)
	hdr = fiddle( data.hdr )
	hdr['XFORM'] = Xform
	for i in range( fac.shape[1] ):
		hdr['TTYPE%d' % (i+1)] = 'Mixture%d' % i
		d = ','.join(['%g' % q for q in fac[:,i] ])
		hdr['F_INFO%d' % (i+1)] = d
		hdr['RMS%d' % (i+1)] = math.sqrt(Num.average(o[:,i]**2)) 
	gpkimgclass.gpk_img(hdr, o).write(ofile)



if __name__ == '__main__':
	ofile = '-'
	arglist = sys.argv[1:]
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-o':
			ofile = arglist.pop(0)
		elif arg == '-xform':
			fxd = os.environ['OXIVOICE']
			XFORM = '%s/xform.chunk' % fxd
		elif arg == '-Xform':
			XFORM = arglist.pop(0)
		else:
			die.die('Unrecognized flag: %s' % arg)
	assert XFORM, "Nothing to do!"
	fname = arglist[0]
	data = gpkimgclass.read(fname)
	process(data, XFORM)










speechresearch/voicing/pseudoduration.py


#!/usr/bin/env python

"""Duration estimator for speech.

Usage: s_slope [flags]
Flags:
	- -f FFF opens file FFF for reading.
	- -c XXX  selects column XXX (either a data name or an integer).
	- -o FFF  sets the output file.
	- -dt #.##   Sets the interval for calculating the output.

It takes a local spectrum,
bins it onto the Bark scale,
converts to perceptual loudness (via **E).
Then, it computes a measure of how far you can go
from each point before the spectrum changes too much.
"""

import sys
import math as M
import gpkimgclass
from gmisclib import die
from gmisclib import cache as CC
from gpk_voicing import pseudo_dur as PD

# These parameters are derived from /proj/aesop/QuasiDuration/adjust-med-v3.log,
# which derives from the code in /proj/aesop/QuasiDuration/bin/adjust-med-v3.py .
# This code optimized the match between the median quasiduration over a vowel and
# the duration, as determined by a manual segmentation.
C = 22.917
Lfac = M.exp(0.0753)
Nsv = 0.315
ROOT = '/tmp/pseudoduration_cache'



if __name__ == '__main__':
	# try:
		# import psyco
		# psyco.full()
	# except ImportError:
		# pass

	DT = 0.01	# Seconds.  Default output sampling interval.
	arglist = sys.argv[1:]
	arglist0 = arglist
	column = None
	Cache = None
	signalfile = None
	outfile = None
	extrahdr = {}
	RTYPE = 'pseudoduration'
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-DT' or arg == '-dt':
			DT = float(arglist.pop(0))
		elif arg == '-f':
			signalfile = arglist.pop(0)
		elif arg == '-c' or arg == '-col':
			tmp = arglist.pop(0)
			try:
				column = int( tmp )
			except ValueError:
				column = tmp
			die.note("signalfile", signalfile)
		elif arg == '-lfac':
			Lfac = M.exp(float(arglist.pop(0)))
		elif arg == '-Nsv':
			Nsv = float(arglist.pop(0))
			assert Nsv > 0.0
		elif arg == '-C':
			C = float(arglist.pop(0))
		elif arg == '-dur':
			RTYPE = 'pseudoduration'
		elif arg == '-logdur':
			RTYPE = 'log(pseudoduration)'
		elif arg == '-ctr':
			RTYPE = 'center_time'
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-cache':
			Cache = True
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.info("Unrecognized flag: %s" % arg)
			print __doc__
			die.exit(1)
	if arglist and signalfile is None:
		signalfile = arglist.pop(0)
	if arglist and outfile is None:
		outfile = arglist.pop(0)
	elif outfile is None:
		outfile = 'pdur.dat'
	if column is None:
		column = 0
	if signalfile is None:
		die.info("No signal file specified.")
		print __doc__
		die.exit(1)
	if arglist:
		die.info('Extra arguments!')
		print __doc__
		die.exit(1)
	try:
		signal = gpkimgclass.read(signalfile)
	except gpkimgclass.CannotReadDataFile, x:
		die.die(x)
	try:
		signal.column(column)
	except KeyError:
		die.info("File has %d columns" % signal.n[1])
		die.die("Bad column: %s" % str(column))
	if Cache is not None:
		Cache = CC.cache_info(root=ROOT, file=signalfile, info=(column,))

	try:
		o = PD.pdur(signal.column(column), signal.dt(), DT, RTYPE, c=C, lfac=Lfac, Nsv=Nsv, cache_info=Cache)
	except:
		die.catch("Exception in pdur calculation")
		raise

	hdr = signal.hdr.copy()
	hdr['Pseudoduration_Params'] = "C=%s; Nsv=%s; lfac=%s" % (C, Nsv, Lfac)
	hdr['program'] = sys.argv[0]
	hdr['ARGV'] = arglist0
	hdr['input_file'] = signalfile
	hdr['column'] = column
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 1
	hdr['CRVAL2'] = signal.start()
	hdr['CDELT1'] = 1
	hdr['TTYPE1'] = RTYPE
	hdr['BITPIX'] = -32
	hdr['DataSamplingFreq'] = 1.0/signal.dt()
	hdr.update( extrahdr )
	gpkimgclass.gpk_img(hdr, o).write(outfile)










speechresearch/voicing/audio_cat_normalize.py


#!/usr/bin/env python

import os
import sys
import math
import gpkimgclass
from gmisclib import Num
from gmisclib import wavio
from gmisclib import gpkmisc
from gmisclib import die
from gpk_voicing import emphasis

DT = 0.03
R = 1
D = 1

if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	outfile = 'foo.wav'
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-stereo':
			D = 2
		elif arg == '-mono':
			D = 1
		elif arg == '-resample':
			R = int(arglist.pop(0))
		elif arg == '-o':
			outfile = arglist.pop(0)
		else:
			die.die('Unrecognized flag: %s' % arg)

	normfacs = []
	data = []
	for f in arglist:
		gotit = False
		try:
			q = gpkimgclass.read(f)
			gotit = True
		except gpkimgclass.CannotReadDataFile, x:
			die.info('File %s unreadable: %s' % (f, str(x)))
		if not gotit:
			q = wavio.read(f)

		n = 0
		s = 0.0
		for c in range(q.d.shape[1]):
			tmp = emphasis.simple_emphasis(q.column(c), q.dt(), DT)
			tt = Num.sort(Num.ravel(tmp))
			assert len(tt.shape) == 1
			if tt.shape[0] > 0:
				s += tt[int(tt.shape[0]*0.9)]
				n += 1
		assert n > 0
		# Normalize amplitudes:
		print "Loudness=", s/n
		normfac = math.pow(n/s, 1.5)
		q.d = q.d * normfac
		data.append(q)
		normfacs.append(normfac)

	normfac = gpkmisc.median(normfacs)
	for q in data:
		q.d /= normfac

	o = []
	for q in data:
		assert abs(math.log(q.dt()/data[0].dt())) < 0.0001
		if q.d.shape[1] == D:
			o.append(q.d[::R])	# Resample
		elif q.d.shape[1] == 1:		# Mono->Stereo
			tmp = Num.transpose(Num.array([q.d[::R,0]]*D))
			print "ts=", tmp.shape, "qds=", q.d.shape
			assert tmp.shape[0] == (q.d.shape[0]+R-1)/R
			assert tmp.shape[1] == D
			o.append(tmp)
		elif D == 1:		# Stereo -> Mono
			die.die('Unimplemented')
	da = Num.concatenate(o, axis=0)

	header = {'CDELT2': R*data[0].dt(), 'CRPIX2':0, 'CRVAL2':0.0}
	if outfile.endswith('.wav'):
		unwritten = True
		while unwritten:
			try:
				wavio.write(gpkimgclass.gpk_img(header, da), outfile)
				unwritten = False
			except ValueError, x:
				assert 'overflow' in str(x)
				Num.divide(da, 1.5, da)
				die.warn("Overflow on writing to .wav file.  Scaling down by factor of 1.5.")
	else:
		gpkimgclass.gpk_img(header, da).write(outfile)










speechresearch/voicing/dyn_prog_pitch.py


"""Viterbi search."""

from gmisclib import Num


HUGE = 1e30


# The internal representation of a path is a linked list of tuples: state: (state_id, prev_state)

def path(nodecost, linkcost, extra_info, N, T):
	"""This function returns a tuple of the cost of the best path
	and the best path, shown as an array: (cost, [j])

	nodecost(t, extra_info) -> ([j-j0], j0, jn)  at time t, pitch=j
	All nodes with j<j0 or j>=jn have infinite cost.
	linkcost(t, extra_info) -> ([j1, j2-j0], j0, jn)  this is the
	cost to go from (t,j1) to (t+1,j2),
	where j=pitch.  Note the first index spans from 0 to N.
	All links that have either j1 or j1 outside of [j0,jn) have infinite cost.
	The extra_info argument isn't used by this function;
	it is simply passed down to the nodecost() and linkcost
	functions.
	T=number of time steps
	N = Largest possible pitch
	"""

	bestpathto = []
	tmp, j0, jn = nodecost(0, extra_info)
	assert j0>=0 and j0<=jn and jn<=N
	cost = Num.zeros((N,), Num.Float) + HUGE
	cost[j0:jn] = tmp
	bestpathto = [ (j, None) for j in range(N) ]

	for t in range(1,T):
		nbp = []
		ncost = Num.zeros((N,), Num.Float)
		nbp = Num.zeros((N,), Num.PyObject)
		nodecost_t, j0, jn = nodecost(t, extra_info)
		assert j0>=0 and j0<=jn and jn<=N
		linkcost_t, jj0, jjn = linkcost(t, extra_info)
		jjj0 = max(j0, jj0)
		jjjn = min(jn, jjn)
		for j in range(0, jjj0):
			ncost[j] = HUGE
			nbp[j] = None
		for j in range(jjj0, jjjn):
			cc = cost + linkcost_t[:,j-jj0]
			o = Num.argmin(cc)
			ncost[j] = cc[o] + nodecost_t[j-j0]
			nbp[j] = (j, bestpathto[o])
		for j in range(jjjn, N):
			ncost[j] = HUGE
			nbp[j] = None
		bestpathto = nbp
		cost = ncost

	jj = Num.argmin(cost)

	return (cost[jj], _unwind(bestpathto[jj]))


def _unwind(path):
	"""Converts the intermediate nested tuple representation to a linear list."""
	o = []
	while 1:
		id, prev = path
		o.append(id)
		if prev is None:
			o.reverse()
			return o
		path = prev



def _test_nodecost(t, xtra):
	return (xtra[0][t,:], 0, len(xtra[0][t,:]))

def _test_linkcost(t, xtra):
	return (xtra[1], 0, len(xtra[1][0,:]))

def _test1():
	T = 10
	N = 7
	noc = Num.zeros((T,N), Num.Float) + 5
	noc[:,3] = 1
	linkc = Num.zeros((N,N), Num.Float) + 2

	c, p = path(_test_nodecost, _test_linkcost, (noc, linkc), N, T)
	assert abs(c - (10*1 + 9*2)) < 0.0001
	assert p == [3]*T

def _test2():
	T = 10
	N = 7
	noc = Num.zeros((T,N), Num.Float) + 5
	for i in range(T):
		noc[i,i%N] = 1
	linkc = Num.zeros((N,N), Num.Float) + 2

	c, p = path(_test_nodecost, _test_linkcost, (noc, linkc), N, T)
	assert abs(c - (10*1 + 9*2)) < 0.0001
	assert p == [0,1,2,3,4,5,6,0,1,2]


def _test3():
	T = 10
	N = 7
	noc = Num.zeros((T,N), Num.Float) + 1
	noc[0,0] = 0
	linkc = Num.zeros((N,N), Num.Float) + 2
	for i in range(N):
		linkc[i,(i+1)%N] = 1

	c, p = path(_test_nodecost, _test_linkcost, (noc, linkc), N, T)
	assert abs(c - (0+9*1 + 9*1)) < 0.0001
	assert p == [0,1,2,3,4,5,6,0,1,2]

def _test_nodecost3(t, xtra):
	a, j0, jn = _test_nodecost(t, xtra)
	return (a[2:-1], 2, len(a)-1)

def _test4():
	T = 10
	N = 7
	noc = Num.zeros((T,N), Num.Float) + 5
	noc[:,3] = 1
	linkc = Num.zeros((N,N), Num.Float) + 2

	c, p = path(_test_nodecost3, _test_linkcost, (noc, linkc), N, T)
	assert abs(c - (10*1 + 9*2)) < 0.0001
	assert p == [3]*T

def _test_linkcost3(t, xtra):
	a, j0, jn = _test_linkcost(t, xtra)
	return (a[:,2:-1], 2, a.shape[1]-1)

def _test5():
	T = 10
	N = 7
	noc = Num.zeros((T,N), Num.Float) + 5
	noc[:,3] = 1
	linkc = Num.zeros((N,N), Num.Float) + 2
	linkc[3,3] = 1

	c, p = path(_test_nodecost3, _test_linkcost3, (noc, linkc), N, T)
	assert abs(c - (10*1 + 9*2 - (T-1)*1)) < 0.0001
	assert p == [3]*T


if __name__ == '__main__':
	_test1()
	_test2()
	_test3()
	_test4()
	_test5()










speechresearch/voicing/MakeDoc


#!/bin/sh

# Make documentation and place it where it will appear on the web:

TARGET=$HOME/kochanski.org/gpk/code/speechresearch/voicing
SCRIPTS=$(ls *.py | sed -e '/probe_feat/d' -e '/setup/d')
MODS=lib
rm -rf $TARGET
mkdir -p $TARGET
test -d $TARGET &&
  epydoc --config epydoc.config --html -o $TARGET --show-imports	\
	--exclude '.*setup.*'	\
	-v	\
	$SCRIPTS $MODS

test -d doc || mkdir doc
epydoc -v --config epydoc.config --pdf -o doc --show-imports \
	--exclude '.*setup.*'	\
	$MODS $SCRIPTS

chmod -R a+r $TARGET
find $TARGET -type d -exec chmod a+x {} \;










speechresearch/voicing/probe_feature_vec.py


#!/usr/bin/env python


import os
import sys
import math
import random
from gmisclib import Num
from gmisclib import chunkio
from gmisclib import erb_scale
from gmisclib import gpkmisc
from gmisclib import g_pylab as pylab
from gmisclib import die
# import g_threading as GT

# THIS NEEDS TO BE FIXED. CODE WAS MOVED to lib.
from gpk_voicing import feature_vec as FV

DT = 0.005
XFORM = 'xform.chunk'


def get_fv(data, dt, bandonly=False, LengthFac=None, Nsv=None, SpecExp=None,
		DT=DT, simple=False):
	fvf = [FV.feature_vec, FV.simple_feature_vec][simple]
	o, descr, DT, t0 = fvf(data, dt,
					LF=LengthFac, Nsv=Nsv, SpecExp=SpecExp,
					DT=DT)
	print 'pfv: get_fv: DT=', DT
	if bandonly:
		for (i,dtmp) in enumerate(descr):
			if dtmp['type'] == 'haspitch':
				o[i] = Num.zeros(o[i].shape, Num.Float)
	o = Num.transpose(o)
	if XFORM:
		fac = chunkio.datachunk(open(XFORM, 'r')).read_NumArray()
		o = Num.matrixmultiply(o, fac)
	return (o, DT)


def window(t, dur):
	return Num.exp(t**2 * (-0.5/dur**2))


def get_response(erb, dur, ebw, bandonly=True,
			LengthFac=None, SpecExp=None, Nsv=None,
			DT=DT, simple=False):
	Q = 1.21
	dt = 1.0/24000.0
	Ne1 = int(round(0.15/dt))
	Ne2 = int(round(0.15/dt))
	tc = Ne1*dt + 3.0*dur
	Nd = Ne1 + int(round(6*dur/dt)) + Ne2
	sum = None
	M = int(math.ceil( 1.0/(erb_scale.ebw(erb)*dur) ))
	for i in range(M):
		ee = erb + (i-0.5*(M-1))/float(M)
		print 'i=', i, ee
		f = erb_scale.erb_to_f(ee)
		t = Num.arrayrange(Nd)*dt
		phi = t*(2*math.pi*f)
		a = math.cos(Q*i)
		b = math.sin(Q*i)
		d = (a*Num.cos(phi) + b*Num.sin(phi)) * window(t-tc, dur) * erb_scale.ebw(ee)
		# pylab.figure()
		# pylab.title('erb=%.2f i=%d f=%.1f' % (erb, i, f))
		# # pylab.plot(t, d)
		# # pylab.figure()
		o, Dt = get_fv(d, dt, bandonly=bandonly,
				LengthFac=LengthFac, SpecExp=SpecExp, Nsv=Nsv,
				DT=DT, simple=simple)
		# pylab.xlabel('time')
		# pylab.ylabel('feature number')
		# absmax = gpkmisc.N_maximum(Num.absolute(Num.ravel(o)))
		# pylab.imshow(Num.transpose(o), interpolation='nearest', vmax=absmax, vmin=-absmax)
		# # pylab.show()
		print 'DT=', Dt
		assert Dt == DT
		if sum is None:
			sum = o
		else:
			Num.add(sum, o, sum)
	return o/M



def erb_search(erbs, e):
	ebelow = min(erbs)-1
	eabove = max(erbs)+1
	ibelow = None
	iabove = None
	for (i,et) in enumerate(erbs):
		if et<e and et>ebelow:
			ebelow = et
			ibelow = i
		if et>e and et<eabove:
			eabove = et
			iabove = i
	if ibelow is not None and iabove is not None:
		return ibelow + (e-ebelow)*float(iabove-ibelow)/(eabove-ebelow)
	return None



def freq_grid(erbs):
	LFh = [500.0, 1500.0, 2500.0, 3500.0, 4500.0, 5500.0]
	LF = [1000.0, 2000.0, 3000.0, 4000.0, 5000.0, 6000.0]
	for lf in LFh:
		etmp = erb_search(erbs, erb_scale.f_to_erb(lf))
		if etmp is not None:
			pylab.axhline(etmp, color='k', linewidth=1)
	for lf in LF:
		etmp = erb_search(erbs, erb_scale.f_to_erb(lf))
		if etmp is not None:
			pylab.axhline(etmp, color='k', linewidth=2)

def pick_ticks(preferred_num, n):
	delta = int(round(n/preferred_num))
	return range(0, n, delta)


def imshow(img, y_grid=None, x_grid=None,
		nxticks=5, nyticks=5,
		xl=None, xmap=None,
		yl=None, ymap=None,
		yrange = 'data',
		title=None, interpolation='nearest'):

	if yrange == 'symabs':
		maxabs = gpkmisc.N_maximum(Num.absolute(Num.ravel(img)))
		vmin = -maxabs
		vmax = maxabs
	elif yrange == '0+':
		maxval = gpkmisc.N_maximum(Num.ravel(img))
		vmin = 0.0
		vmax = maxval
	elif yrange == 'data':
		vmax = gpkmisc.N_maximum(Num.ravel(img))
		vmin = gpkmisc.N_minimum(Num.ravel(img))

	pylab.imshow(img, vmin=vmin, vmax=vmax, interpolation=interpolation)

	pylab.xlim( 0, img.shape[1])
	pylab.ylim( 0, img.shape[0])
	xticks = pick_ticks(nxticks, img.shape[1])
	pylab.xticks(xticks, [xmap(t) for t in xticks])
	yticks = pick_ticks(nyticks, img.shape[0])
	pylab.yticks(yticks, [ymap(t) for t in yticks])
	if y_grid:
		y_grid()
	if x_grid:
		x_grid()
	if xl:
		pylab.xlabel(xl)
	if yl:
		pylab.ylabel(yl)
	if title:
		pylab.title(title)


def plot(dur, LengthFac=None, SpecExp=None, Nsv=None, DT=DT, simple=False):
	Jc = 15 + int(round(3.0*dur/0.01))
	Ebw = 0.5
	# Ebw = 1.0
	Emax = erb_scale.f_to_erb(6500.0)
	Emin = erb_scale.f_to_erb(60.0)
	# Emax = erb_scale.f_to_erb(1800.0)
	# Emin = erb_scale.f_to_erb(1000.0)
	iErb0 = int(round(Emin/Ebw))
	iErbe = int(round(Emax/Ebw))
	erbs = [ ie*Ebw for ie in range(iErb0, iErbe) ]

	def grw(erb):
		return get_response(erb, dur, ebw=Ebw,
					LengthFac=LengthFac, SpecExp=SpecExp, Nsv=Nsv,
					DT=DT, simple=simple)

	# responses = GT.map(grw, erbs)
	responses = map(grw, erbs)

	# pylab.show()
	assert len(responses) > 0
	assert len(responses[0].shape) == 2
	nf = responses[0].shape[1]
	nt = responses[0].shape[0]
	assert nf <= nt
	ne = len(responses)
	
	# maxabs = 0.0
	# for r in responses:
		# tmp = gpkmisc.N_maximum(Num.absolute(Num.ravel(r)))
		# if tmp > maxabs:
			# maxabs = tmp

	# pylab.gray()
	imsum = Num.zeros((ne,nt), Num.Float)
	for f in range(nf):
		pylab.figure(f)
		img = Num.zeros((ne,nt), Num.Float)
		for ie in range(ne):
			img[ie,:] = responses[ie][:,f]
		if gpkmisc.N_maximum(Num.ravel(img)) < -gpkmisc.N_minimum(Num.ravel(img)):
			Num.multiply(img, -1, img)

		Num.add(imsum, img**2, imsum)

		imshow(img, yrange='symabs', y_grid=lambda: freq_grid(erbs),
				xl='Time (ms)', xmap=lambda j:'%.0f' % (10.0*(j-Jc)),
				yl='Frequency (erbs)', ymap=lambda j: '%.1f'% (Ebw*(j+iErb0)),
				title='Feature %d' % f)
	pylab.figure()
	print_mean_sigma('erbs', Num.sqrt(Num.sum(imsum, axis=1)))
	print_mean_sigma('cs', Num.sqrt(Num.sum(imsum, axis=0)), dur/DT)
	imsum = Num.sqrt(imsum)
	imshow(imsum, yrange='0+', y_grid=lambda: freq_grid(erbs),
			xl='Time (ms)', xmap=lambda j:'%.0f' % (10.0*(j-Jc)),
			yl='Frequency (erbs)', ymap=lambda j: '%.1f'% (Ebw*(j+iErb0)),
			title='Imsum')
	pylab.show()


def print_mean_sigma(label, a, extra=0.0):
	t = Num.arange(a.shape[0])
	avg = Num.sum(t*a)/Num.sum(a)
	sigma = math.sqrt(Num.sum((t-avg)**2 * a)/Num.sum(a) - extra**2)
	print '#MS', label, 'mean=', avg, 'sigma=', sigma


if __name__ == '__main__':
	import sys
	arglist = sys.argv[1:]
	LengthFac = 1.0
	SpecExp = 0.0
	Nsv = 1.00
	Simple = False
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-SpecExp':
			SpecExp = arglist.pop(0)
		elif arg == '-Nsv':
			Nsv = arglist.pop(0)
		elif arg == '-LF':
			LengthFac = float(arglist.pop(0))
		elif arg == '-sfv':
			Simple = True
		elif arg == '-xform':
			XFORM = arglist.pop(0)
		else:
			die.die('Unrecognized flag: %s' % arg)
	plot(0.02, LengthFac=LengthFac, SpecExp=SpecExp, Nsv=Nsv, simple=Simple)










speechresearch/voicing/emphasis_stevens.py


#!/usr/bin/env python

"""Perceptual loudness measurement.
This is an implementation of
"Percieved Level of Noise by Mark VII and Decibels (E)"
S. S. Stevens,
J. Acoustical Soc. Am. v. 51(2, part 2) 1972
pages 575-602.

The algorithm matches the paper for FractOct==ThirdOct or OneOct.
The algorithm assumes that the level defined by SIXTY_EIGHT
corresponds to 68dB relative to 20 micro-Newtons per square meter
sound pressure.

USER INFORMATION:

You'll find, somewhere, a subdirectory named
speechresearch/voicing .
Within this is a script called emphasis_stevens.py .
This can be run as
python emphasis_stevens.py -o outputfile -write BITPIX=0 -c channelnumber inputfile
(there are a couple of other flags, too).

It will then read the input file (which is an audio recording)
and produce a time-series of the loudness.   Data input and
output is via the gpkio library, in .../speechresearch/gpkio.
That library has many virtues, but reading WAV files is not
one of them, so you have to convert .wav files to
the "GPK ASCII image" format (or one of several other formats),
using  .../speechresearch/lib/wavio.py .

The output will be in an ASCII version of the format,
which should be reasonably intelligible.    (The GPK ASCII image
format is based on the FITS astronomy format from NASA.)

However, that script uses the gpkio and gpklib libraries
(also under ../speechresearch).  These need to be compiled,
and it uses the gpk_img_python package that needs to be
installed via   "python setup.py install".
Oh, and .../speechresearch/gmisclib needs to be in
your PYTHONPATH.

Give it a try, and I'll be happy to help, and will
incorporate the troubles you have into some form of
documentation.    Sorry, I have nothing better yet.
"""

import sys
import gpkimgclass
from gmisclib import Num
from gmisclib import die
from gpk_voicing import emphasis


if __name__ == '__main__':
	DT = 0.01	# Seconds.  Default output sampling interval.
	arglist = sys.argv[1:]
	columns = []
	signalfile = None
	outfile = None
	extrahdr = {}
	while len(arglist)>0 and arglist[0][0]=='-':
		arg = arglist.pop(0)
		if arg == '-c':
			tmp = arglist.pop(0)
			try:
				col = int(tmp)
			except ValueError:
				col = tmp
			columns.append(col)
		elif arg == '-cal':
			emphasis.SIXTY_EIGHT = float(arglist.pop(0))
		elif arg == '-f':
			signalfile = arglist.pop(0)
			die.note("signalfile", signalfile)
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-dt':
			DT = float(arglist.pop(0))
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.die("Unrecognized flag: %s" % arg)
	if len(arglist) > 0:
		rootname = arglist.pop(0)
		if signalfile == None:
			signalfile = rootname + '.d'
		if outfile == None:
			outfile = rootname + '.emph.dat'
	if outfile == None:
		outfile = 'emph.dat'
	signal = gpkimgclass.read(signalfile)
	nch = signal.d.shape[1]
	if not columns:
		columns = range(nch)
	die.note("columns", str(columns))
	for c in columns:
		try:
			signal.column(c)
		except KeyError:
			die.info("File has %d columns" % signal.n[1])
			die.die("Bad column: %s" % str(c))

	tmp = [ emphasis.simple_emphasis(signal.column(i), signal.dt(), DT)
			for i in columns ]
	n = len(tmp[0])
	o = Num.zeros((n,), Num.Float)
	for t in tmp:
		Num.add(o, t, o)
	o = o / nch

	hdr = signal.hdr.copy()
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 0
	hdr['CRVAL2'] = signal.start()
	hdr['CDELT1'] = 1
	hdr['TTYPE1'] = 'loudness'
	hdr['BITPIX'] = -32
	hdr.update( extrahdr )
	oo = gpkimgclass.gpk_img(hdr, Num.transpose( [o]))
	oo.write(outfile)











speechresearch/voicing/peakiness.py


#!/usr/bin/env python

"""Computes a measure of the peakiness of the waveform.
This is large for pulse trains, and small for hiss-like
signals.
"""


import sys
import math
from gmisclib import Num
from gmisclib import die

from gpk_voicing import RMSlib
from gpk_voicing import power



DT = 0.01	# Seconds.  Default output sampling interval.
HPF = 40.0	# Hz
Final_Smooth_Width = 0.030
SilenceTune = 0.85
DTSMOOTH1 = math.sqrt(Final_Smooth_Width**2 - DT**2/12.0)
DTSMOOTH2 = math.sqrt((SilenceTune*Final_Smooth_Width)**2 - DT**2/12.0)



def peakiness(data, dt, Dt, Hpf):
	EPS = 1e-6
	avd = RMSlib.compute_intensity(data, dt, Dt, 'avd', Hpf,
					DTSmooth=DTSMOOTH1)
	aavd = Num.sum(avd)/avd.shape[0]
	rms = RMSlib.compute_intensity(data, dt, Dt, 'rms', Hpf,
					DTSmooth=DTSMOOTH2)
	return Num.minimum(1.0, Num.log(Num.maximum(1.0, rms/(avd + EPS*aavd))))


if __name__ == '__main__':
	import gpkimgclass
	arglist = sys.argv[1:]
	columns = None
	signalfile = None
	outfile = None
	extrahdr = {}
	while len(arglist)>0 and arglist[0][0]=='-':
		arg = arglist.pop(0)
		if arg == '-c':
			if columns == None:
				columns = []
			tmp = arglist.pop(0)
			try:
				col = int(tmp)
			except ValueError:
				col = tmp
			columns.append(col)
		elif arg == '-f':
			signalfile = arglist.pop(0)
			die.note("signalfile", signalfile)
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-dt':
			DT = float(arglist.pop(0))
			assert DT>0.0, 'Silly time step.'
		elif arg == '-hpf':
			HPF = float(arglist.pop(0))
			assert HPF > 0.0, "Silly highpass frequency"
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.die("Unrecognized flag: %s" % arg)
	if len(arglist) > 0:
		rootname = arglist.pop(0)
		if signalfile == None:
			signalfile = rootname + '.d'
		if outfile == None:
			outfile = '%s.pkns.dat' % rootname
	if outfile == None:
		outfile = 'pkns.dat'
	signal = gpkimgclass.read(signalfile)
	nch = signal.d.shape[1]
	if columns == None:
		columns = range(nch)
	die.note("columns", str(columns))
	for c in columns:
		try:
			signal.column(c)
		except KeyError:
			die.info("File has %d columns" % signal.n[1])
			die.die("Bad column: %s" % str(c))

	tmp = [
		peakiness(signal.column(i), signal.dt(), DT, HPF)
			for i in columns
		]
	n = len(tmp[0])
	o = Num.zeros((n,), Num.Float)
	for t in tmp:
		Num.add(o, t, o)
	o = o / nch

	hdr = signal.hdr.copy()
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 0
	hdr['CRVAL2'] = signal.start()
	hdr['CDELT1'] = 1
	hdr['TTYPE1'] = 'peakiness'
	hdr['BITPIX'] = -32
	hdr.update( extrahdr )
	oo = gpkimgclass.gpk_img(hdr, Num.transpose( [o]))
	oo.write(outfile)











speechresearch/voicing/irregularity.py


#!/usr/bin/env python

"""This script produces a measure of the irregularity of
a waveform.  It is zero if the waveform is precisely periodic.
It is approximately 1 for white noise.

This is used as the aperiodicity measure in
Kochanski, Coleman, Grabe and Rosner JASA 2005.
"""

import sys
import math as M
import numpy
from gmisclib import die
from gpk_voicing import power
import gpkimgclass
from gpk_voicing import voice_misc

DELTA_DELAY = 1.0/(2400.0 * 2 * M.pi)
# DELTA_DELAY is chosen so that we can align the oscillations
# at the first formant (f1 is normally under 1200 Hz)
# to an accuracy of 1 radian or less.

Fmin = 50.0
Fmax = 500.0
Fhp = 500.0
WINDOW = 0.020

BLOCK_EDGE = 0.1	# Seconds

DBG = None

# def one_predict(d, delay, dt, Dt):
	# zl = Num.zeros((delay/2,), Num.Float)
	# zr = Num.zeros((delay-delay/2,), Num.Float)
	# dtmp = Num.concatenate( (zl, d, zr) )
	# tmp = dtmp[delay:] - dtmp[:-delay]
	# assert tmp.shape == d.shape
	# return power.smooth(tmp*tmp, dt, Dt, extra=WINDOW)


def predict_err(d, delays, dt, Dt):
	global WINDOW
	assert min(delays) >= 0
	mxdelay = max(delays)//2 + 1
	n = d.shape[0]
	ze = numpy.zeros((mxdelay,))
	dtmp = numpy.concatenate( (ze, d, ze) )
	del d	# save memory.
	o = None
	for delay in delays:
		dlh = delay//2
		dlH = delay - dlh
		ddtmp = dtmp[ mxdelay+dlh : mxdelay+dlh+n ] - dtmp[ mxdelay-dlH : mxdelay-dlH+n ]
		assert ddtmp.shape[0] == n, "Shapes do not match: %s and %s" % (ddtmp.shape, n)
		tmp, t0 = power.smooth(ddtmp**2, dt, Dt, extra=WINDOW)
		if DBG:
			DBG.plot(tmp)
		if o is None:
			o = tmp
		else:
			numpy.minimum(o, tmp, o)
	if DBG:
		DBG.show()
	return o


def local_power(d, dt, Dt):
	global WINDOW
	return power.smooth(d**2, dt, Dt, extra=WINDOW)


def fractional_step_range(initial, final, step=1):
	"""Generates an array of window offsets.
	No two offsets are equal, and they are integers
	between initial and final."""

	assert step != 0
	if step < 0:
		return fractional_step_range(initial, final, -step)
	if final < initial:
		return []
	o = []
	tmp = float(initial)
	assert tmp > 0.5, "Initial=%g too close to zero, or even negative!" % tmp
	ilast = 0
	while tmp <= final:
		itmp = int(round(tmp))
		if itmp != ilast and itmp>=initial:
			o.append(itmp)
		ilast = itmp
		tmp += step
	return o


def aperiodicity(d, dt, Dt):
	if Fmin*dt > 0.5 or Fmin*dt<1.0/d.shape[0]:
		die.warn("Silly time scale")
	die.info("Hipass at %f" % (Fmin*dt))
	d = voice_misc.hipass_sym_butterworth(d, Fmin*dt)
	d = voice_misc.hipass_first_order(d, Fhp*dt)
	if DBG is not None:
		DBG.plot(numpy.arange(d.shape[0])*dt, d, 'k-')
		DBG.title('filtered signal')
	p, tshift = local_power(d, dt, Dt)
	if DBG is not None:
		DBG.figure()
		DBG.plot(tshift+numpy.arange(p.shape[0])*Dt, p)
		DBG.title('Local power')
		DBG.show()
	assert tshift < Dt
	imin = 1.0/(dt * Fmax)
	imax = 1.0/(dt * Fmin)
	istep = DELTA_DELAY/dt
	delays = fractional_step_range(imin, imax, istep)
	perr = predict_err(d, delays, dt, Dt)
		# The factor of 2.0 below is because perr is a difference
		# of two signals.  If they were independent random noise,
		# then the variances would add, so that perr=2*p for
		# white noise.
		# In other words, this measure goes to 1 for white noise,
		# and to zero for a periodic signal.
	assert perr.shape == p.shape
	return (tshift, numpy.sqrt(perr/(2.0*p)))


def  block_aperiodicity(data, dt, Dt, blocksize=6.0):
	if blocksize is None:
		return aperiodicity(data, dt, Dt)
	assert BLOCK_EDGE >= Dt
	blocksize = Dt * int(round(blocksize/Dt))
	assert blocksize > BLOCK_EDGE
	m = data.shape[0]
	ntau = int(M.ceil(m*dt/blocksize))
	nout = int(M.ceil(m*dt/Dt))
	pad = int(round(Dt*round(BLOCK_EDGE/Dt)/dt))

	irr = None
	tshift = None
	S0 = 0.0
	e = 0
	for i in range(ntau):
		s0 = int(round((m*i)/float(ntau)))
		se = int(round((m*(i+1))/float(ntau)))
		ps0 = max(0, s0-pad)
		pse = min(m, se+pad)
		ttshift, x = aperiodicity(data[ps0:pse], dt, Dt)
		if tshift is None:
			tshift = ttshift
		if irr is None:
			irr = numpy.zeros((nout+1,))
		tau0 = int(M.floor((s0-ps0)*(dt/DT)))
		nS = min((se-s0)*(dt/DT), x.shape[0]-tau0)
		inS = int(M.ceil(nS))
		iS0 = int(M.floor(S0))
		assert iS0+inS <= nout, "S0=%.1f nS=%.1f S0+nS=%.1f nout=%d" % (S0, nS, S0+nS, nout)
		# print 'irr', irr.shape, iS0, iS0+inS, 'x=', x.shape, tau0, tau0+inS
		irr[iS0:iS0+inS] = x[tau0:tau0+inS]
		S0 += nS
		e = iS0+inS
	assert nout-2 <= e <= nout+1, "e=%d nout=%d" % (e, nout)
	return (tshift, irr[:e])


def test(pylab):
	import random
	DT = 0.01
	dt = 1.0/random.normalvariate(16000.0, 1000.0)
	L = random.expovariate(1.0/15.0)
	n = int(round(L/dt))
	signal = numpy.random.normal(0.0, 0.1, size=(n,))
	step = int(round(2.0/dt))
	k = int(round(0.5/dt))
	omega = 2*M.pi*100.0
	i = 0
	while i < n:
		kk = min(k, n-i)
		signal[i:i+kk] = numpy.sin(numpy.arange(kk)*dt*omega)
		if i+k < n:
			kk = min(k, n-i-k)
			signal[i+k:i+k+kk] = numpy.random.normal(0.0, 0.9, size=(kk,))
		i += step
	
	if pylab:
		pylab.plot(numpy.arange(signal.shape[0])*dt, signal)
	tshift, o = block_aperiodicity(signal, dt, DT)
	x = numpy.arange(o.shape[0])*DT + tshift
	if pylab:
		pylab.plot(x, o)
		pylab.show()



if __name__ == '__main__':
	DT = 0.01	# Seconds.  Default output sampling interval.
	arglist = sys.argv[1:]
	Blocksize = 10.0
	arglist0 = arglist
	column = None
	signalfile = None
	outfile = None
	extrahdr = {}
	while arglist and arglist[0].startswith('-'):
		arg = arglist.pop(0)
		if arg == '--':
			break
		elif arg == '-params':	# For optimization purposes
			Fmin = atof(arglist.pop(0))
			Fmax = atof(arglist.pop(0))
			Fhp = atof(arglist.pop(0))
			WINDOW = atof(arglist.pop(0))
		elif arg == '-dt':
			DT = float(arglist.pop(0))
		elif arg == '-f':
			signalfile = arglist.pop(0)
		elif arg == '-c':
			tmp = arglist.pop(0)
			try:
				column = int( tmp )
			except ValueError:
				column = tmp
		elif arg == '-b':
			Blocksize = float(arglist.pop(0))
			if Blocksize <= 0.0:
				Blocksize = None
		elif arg == '-d':
			import pylab as DBG
		elif arg == '-test':
			test(None)
			sys.exit(0)
		elif arg == '-Test':
			import pylab
			test(pylab)
			sys.exit(0)
		elif arg == '-o':
			outfile = arglist.pop(0)
		elif arg == '-write':
			extrahdr = dict( [q.strip().split('=', 1)
					for q in arglist.pop(0).split(';') ]
					)
		else:
			die.info("Unrecognized flag: %s" % arg)
			print __doc__
			die.exit(1)
	if arglist and signalfile is None:
		signalfile = arglist.pop(0)
	if arglist and outfile is None:
		outfile = arglist.pop(0)
	elif outfile is None:
		outfile = 'pdur.dat'
	if column is None:
		column = 0
	if signalfile is None:
		die.info("No signal file specified.")
		print __doc__
		die.exit(1)
	if arglist:
		die.info('Extra arguments!')
		print __doc__
		die.exit(1)
	signal = gpkimgclass.read(signalfile)
	try:
		signal.column(column)
	except KeyError:
		die.info("File has %d columns" % signal.n[1])
		die.die("Bad column: %s" % str(column))

	tshift, o = block_aperiodicity(signal.column(column), signal.dt(), DT,
					blocksize=Blocksize)

	hdr = signal.hdr.copy()
	hdr['program'] = sys.argv[0]
	hdr['ARGV'] = arglist0
	hdr['input_file'] = signalfile
	hdr['column'] = column
	hdr['CDELT2'] = DT
	hdr['CRPIX2'] = 1
	hdr['CRVAL2'] = signal.start() + tshift
	hdr['CRPIX1'] = 1
	hdr['CDELT1'] = 1
	hdr['TTYPE1'] = 'aperiodicity'
	hdr['BITPIX'] = -32
	hdr['DataSamplingFreq'] = 1.0/signal.dt()
	hdr.update( extrahdr )
	gpkimgclass.gpk_img(hdr, o).write(outfile)










speechresearch/voicing/README.packages


   87  sudo aptitude install python-numpy python-numpy-ext python2.5-numpy
  102  sudo aptitude install python-dev python2.5-dev
  210  sudo aptitude install python-setuptools python2.5-setuptools










speechresearch/voicing/MANIFEST.in


include MANIFEST.in
include *.py
include lib/*.py
include lib/*.pyx
prune cep.py
prune dyn_prog_pitch.py
prune lib/fv2008*py
prune lib/fv2009*py
prune lib/fv2010*py
prune lib/fvcurrent.py
prune percep_spec*py
prune lib/zero.py
prine probe_fea*py
prine lib/probe_fea*py










speechresearch/voicing/voice_fft_speed.py


#! python

"""A little program to check that voice_misc._fftwork() is correct."""


from gpk_voicing import voice_misc
import numpy
import pylab
import time


def plot(start, end):
	x = []
	y = []
	z = []
	ws = 0.0
	ts = 0.0
	for n in range(start, end):
		x.append(n)
		w = voice_misc._fftwork_real(n)
		# w = voice_misc._fftwork(n)
		y.append(w)
		q = numpy.zeros((n,))
		k = 0
		t0 = time.clock()
		while time.clock() < t0 + 0.1:
			# numpy.fft.fft(q)
			s = numpy.fft.rfft(q)
			numpy.fft.irfft(s)
			k += 1
		t1 = time.clock()
		dt = (t1-t0)/k
		z.append(dt)
		ts += dt
		ws += w
	wscaled = [w*(ts/ws) for w in y]
	pylab.plot(x, wscaled, 'g')
	pylab.plot(x, z, 'r+')
	pylab.show()


if __name__ == '__main__':
	plot(127, 257)










Rosner_Kochanski_2016.tar




Rosner_Kochanski_2016/bin/standard_env


#!/bin/bash
SW=stable

# Source global definitions
if [ -f /etc/bash.bashrc ]; then
        source /etc/bash.bashrc
elif [ -f /etc/bashrc ]; then
	source /etc/bashrc
fi

source /etc/lsb-release

SCR=/scratch/$USER/${SW}_${DISTRIB_CODENAME}
PY=$(type -p python)
if test -h "$PY"
then PVER=$(readlink $PY)
else PVER=$(python -c 'import sys; print "python%d%d" % sys.version.split('.')[:2];')
fi
export PATH=$SCR/bin:$PATH
export PYTHONPATH=$SCR/lib/$PVER/site-packages:$PYTHONPATH
export LD_LIBRARY_PATH=$SCR/lib:$LD_LIBRARY_PATH

exec "$@"










Rosner_Kochanski_2016/bin/MANIFEST.in


include MANIFEST.in README.txt
include lib/*.py
include lib/*.pyx
include lib/lawcjcrk.cpp
include lib/*.h
include bin/*.py
include setup.py
include test/*
include val*supp










Rosner_Kochanski_2016/bin/README.txt


README for bsr_analysis

This is the code used with the Greg Kochanski and Burton S. Rosner 2009 paper
"Maximum Likelihood Solutions for The Law of Categorical Judgment (Corrected)".
(The previous release said that also, but we mean it this time.)

The .pyx code here compiles with Cython version 0.11 .
The C++ code (.cpp) compiles with gcc-4.3.3 .
Python runs on python-2.5.4.

Contents:
-rw-rw-r--   1 gpk      gpk           380 Jul 13 15:12 ./README.txt
This file.

-rwxrwxr-x   1 gpk      gpk          3611 Jun  2 12:46 ./bin/bsr_analysis.py
The main program for running the analysis.


-rw-rw-r-- 1 gpk phonstaff  903 2009-07-15 10:55 ./test/cs500sa.mcmci
-rw-rw-r-- 1 gpk phonstaff 5170 2009-07-15 10:55 ./test/cs500sa.mcmco
-rw-rw-r-- 1 gpk phonstaff  914 2009-07-15 10:55 ./test/fs500sa.mcmci
-rw-rw-r-- 1 gpk phonstaff 5300 2009-07-15 10:55 ./test/fs500sa.mcmco
-rw-rw-r-- 1 gpk phonstaff  889 2009-07-15 10:55 ./test/sd500sa.mcmci
-rw-rw-r-- 1 gpk phonstaff 5343 2009-07-15 10:55 ./test/sd500sa.mcmco
Input files (.mcmci) and output files (.mcmco) for test runs.

-rw-rw-r--   1 gpk      gpk          2348 Jun  2 12:45 ./lib/lawcjcrk.h
-rw-rw-r--   1 gpk      gpk         40253 Jun  2 12:45 ./lib/lawcjcrk.cpp
-rw-rw-r--   1 gpk      gpk           358 Jun  2 12:45 ./lib/stats.h
-rw-rw-r--   1 gpk      gpk           131 Jun 22 23:00 ./lib/wsd.h
Problem-specific module and header files.

-rw-rw-r--   1 gpk      gpk          4527 Jun  2 12:45 ./lib/bsr_analysis_guts.pyx
Cython code to interface the C++ problem-specific module to the AMCMC algorithm.

-rw-rw-r--   1 gpk      gpk           144 Jun  2 12:45 ./MANIFEST.in
List of contents.

-rw-rw-r--   1 gpk      gpk          6713 Jun  2 12:45 ./valgrind-python.supp
Code for use with "valgrind" for debugging purposes.

-rw-rw-r--   1 gpk      gpk          1788 Jul 13 14:43 ./setup.py
Code for the python distutils module.   This is used for installing the package
and for creating a distribution.  To install, run

python setup.py install

or (if you want to install somewhere other than the default location)

python setup.py install --prefix=$HOME/local

If you do so, make sure that $HOME/local/lib/pythonVERSION/site-packages
is on the PYTHONPATH.


Before you install this, you need to install numpy (Numerical Python, from
http://scipy.org ).   This package is now (2009) standard in most Linux
python distributions.
Also, you need the the "gmisclib" and "gpklib" packages
from the Sourceforge "speechresearch" project.   (This code should also be
available under http://www.phon.ox.ac.uk .)
After the download, do this:

tar xvzf SOMEWHERE/gmisclib-VERSION.tar.gz
tar xvzf SOMEWHERE/gpklib-VERSION.tar.gz

First, go to the gpklib folder and follow the directions in
that README file.    You need to select three files (to adjust for one
flavour or another of Linux), then run "make" and "make install".

Then, go to the gmisclib folder and run

python setup.py install

or

python setup.py install --prefix=$HOME/local




RUNNING THE TEST CODE
At the head of lawcjcrk.cpp is a description of the input file required by
the program. You should examine one of the input files (*.mcmci) as you read
the description. The input file is the only one required by the program. It
creates its own output file with the same name as the input file but with
extension .mcmco.

The output file includes the maximum likelihood parameters with their
confidence limits, the theoretical probabilities with their
confidence limits, and measures of goodness of fit. The sample output
files do not include the Kullback-Leibler divergence measure, but
lawcjcrk.cpp does compute it and write it now.

Here is a shell script for running the program, after it has been set up as 
described above. Replace  "burton" with your user name. Replace  "bsr"
in the script with a directory name of your own. 

To run the program, do

./runbsr.sh FILENAME

where FILENAME is the name without any extension of your .mcmci file.

----------------------------------------------------------------

#!/bin/sh

source /users/burton/.bashrc
source /users/burton/cgo.sh

cd /users/burton/bsr/bin


python bsr_analysis.py $*

----------------------------------------------------------------

A script that is useful for submitting a run to a grid engine:

----------------------------------------------------------------
#!/bin/sh


source /users/burton/.bashrc
source /users/burton/cgo.sh


#$ -cwd

python bsr_analysis.py $*


----------------------------------------------------------------




HACKING THE CODE:
One thing that many people will want to change is the number of logged
samples.   This is the NSAMP variable at the top of bin/bsr_analysis.py .
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#!/usr/bin/python

"""Description
"""

import sys
print "Path=", sys.path
from gmisclib import die
from gmisclib import mcmc
from gmisclib import mcmc_helper as mcmcP
import bsr_analysis_guts as AG

mcmcP.Debug = 1
mcmc.Debug = 1

class logger_c(mcmcP.logger_template):
	"""This class is called from the Markov-Chain stepper
	and writes the log file.
	"""
	HUGE = 1e30

	def __init__(self, iterstep=100, ergstep=0.1):
		self.__g_implements__ = ['logger_template']
		assert iterstep >= 0
		assert ergstep >= 0.0
		self.iterstep = iterstep
		self.ergstep = ergstep
		self.BestLogP = -1e30
		self.nlogged = 0
		self.erg = 0.0
		self.last_add_iter = -1
		self.last_logged_erg = -self.HUGE
		self.last_logged_iter = -1
		self.was_reset = False


	def set_logstep(self, iterstep, ergstep):
		assert iterstep > 0
		assert ergstep is None or ergstep >= 0
		self.iterstep = iterstep
		self.ergstep = ergstep


	def add(self, stepperInstance, iter):
		"""Called every step: this decides whether
		data should be logged.
		"""
		if self.was_reset:
			stepperInstance.current().pd.reset_outlist()
			self.was_reset = False
		self.erg += stepperInstance.ergodic() * (iter-self.last_add_iter)
		self.last_add_iter = iter
		if(iter>self.last_logged_iter+self.iterstep
				and (self.ergstep is None or self.erg>self.last_logged_erg+self.ergstep)):
			self.Add(stepperInstance, iter)
			cur = stepperInstance.current()
			if cur.logp() > self.BestLogP:
				cur.pd.max_fcn(cur.prms())
				self.BestLogP = cur.logp()


	def Add(self, stepperInstance, iter):
		"""Actually write a set of parameters into the log file."""
		print 'Logging', stepperInstance.current().logp(), 'iter=', iter
		sys.stdout.flush()
		self.nlogged += 1
		self.last_logged_erg = self.erg
		self.last_logged_iter = iter
		cur = stepperInstance.current()
		cur.pd.output_fcn(cur.prms())


	def close(self):
		pass

	def comment(self, comment):
		pass

	def header(self, k, v):
		pass

	def headers(self, hdict):
		pass


	def reset(self):
		self.nlogged = 0
		self.erg = 0.0
		self.last_logged_erg = -self.HUGE
		self.was_reset = True





def run(arglist):
	froot = arglist[0]
	if len(arglist) != 1:
		die.die("Usage: bsr_analysis.py filename_root")
	ifilename = froot + ".mcmci"
	opt_filename = froot + ".mcmco"
	speedfac = 1
	pd = AG.problem_def(ifilename, opt_filename)
	print "There will be %d samples taken." % pd.requested_samples()

	lov = []
	lop = []
	# Guess some initial values to seed the iteration:
	for x in pd.guesses():
		try:
			lop.append(mcmc.position_repeatable(x, pd))
			lov.append(x)
		except mcmc.NotGoodPosition:
			die.warn("Wproject reports a bad initial position")
	# Initialize the Markov-Chain Monte-Carlo:
	v = mcmc.diag_variance(lov)
	st = mcmc.BootStepper(lop, v)

	logger = logger_c(iterstep=0)
	sh = mcmcP.stepper(st, logger=logger)

	# Find the bottom, roughly:
	acc = mcmcP.step_acceptor(sh.x.np, T0=1000.0, T=1.0)
	sh.run_to_bottom(ns=5+15/speedfac, acceptable_step=acc)
	logger.Add(sh.x, sh.iter)	# Log the (hopeful) minimum.

	# Run for a while to let the temperature equilibriate:
	sh.x.set_sort_strategy(sh.x.SSNEVER)
	for i in range((20*sh.x.np)/(5*speedfac)+1):
		sh.run_to_change(5, acceptable_step=mcmc.T_acceptor())
	sh.run_to_ergodic(max(2.0, 10.0/speedfac), T=1.0)	# Make sure the temperature is cold.
	logger.Add(sh.x, sh.iter)

	# Set up to sample from the probability distribution:
	logstep = 1+5//speedfac
	logger.set_logstep(logstep, 0.1)
	ERGSTEP = 1.0
	nsamp = pd.requested_samples()
	print "Beginning %d samples." % nsamp
	while logger.nlogged < nsamp:
		print "Sampling", logger.nlogged
		sh.run_to_ergodic(ERGSTEP, T=1.0)	# Collect the data.
		print "Sampled", logger.nlogged
	print "Closing pd from python"
	pd.close()



if __name__ == '__main__':
	arglist = sys.argv[1:]
	print 'Arglist:', arglist
	run(arglist)
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#!/bin/bash

. /etc/lsb-release

OCFLAGS="-fno-signed-zeros -fno-signaling-nans -fno-trapping-math -fcx-limited-range -fassociative-math"
M=mace.phon.ox.ac.uk
if test $(uname -n) = "desk" -o $(uname -n) = "kitchen"
then
  MACHINES="localhost desk kitchen stars"
  MHG=ssh://$M/
  MBZR=bzr+ssh://$M
  MGIT=ssh://$M
  MRS=$M:
elif test $(uname -n) = "mace"
then
  MACHINES="localhost mace jalapeno cayenne tabasco basil clove boldo fennel wasabi borage phon-temp1 phon-temp2"
  MHG=
  MBZR=
  MGIT=
  MRS=
elif test $(uname -n) = "nglap"
then
  MACHINES="localhost"
  MHG=ssh://$M/
  MBZR=bzr+ssh://$M
  MGIT=ssh://$M
  MRS=$M:
else
  die.sh "Unknown machine" $(uname -n)
  exit 2
fi

exitstat=0
trap "die.sh ERROR in $PWD || exitstat=1" ERR
t=/tmp/ia$$
trap "cat $t/*" EXIT
mkdir -p $t

if test "$1" = -clean
then
  cb="rm"
  cm="make clean"
  cs="rm -rf build"
  shift
else
  cb="true"
  cm="true"
  cs="true"
fi

if test "$1" = "stable"
then
  o=$1
elif test "$1" = "working"
then
  o=$1
else
  die.sh "Need to specify 'stable' or 'working'" || exit 1
fi

dt=$(date +%Y%m%dT%H%M%S)
dn=lcl/$o$dt$DISTRIB_CODENAME
D=/scratch/$USER
d=$D/$dn

test -d $d || mkdir -p $d
ver=$(python -c 'import sys; print "%s.%s" % sys.version_info[:2]')
pp=$d/lib/python$ver/site-packages
export PYTHONPATH="$pp":$PYTHONPATH
mkdir -p $pp

S=/scratch/$USER/install.$o.tmp
s=$S/speechresearch
(
test -d $s/bin || mkdir -p $s/bin
rsync -avz --delete mace.phon.ox.ac.uk:bin/ $S/bin
mkdir $d/bin
install -p $S/bin/* $d/bin
)

(
rm -rf $D/local
mkdir -p $D/local/bin
cd $d/bin
install -p GPKprofile die.sh install_all.sh sshfs $D/local/bin
)

cat <<ENDEND >$d/bin/GPKlocal
#!/bin/sh
# This little script is simply a marker for /usr/local/bin
# or its equivalent.
# This allows GPKprofile can find it in a
# machine-independent manner.
. /etc/lsb-release
test \$DISTRIB_CODENAME = $DISTRIB_CODENAME
ENDEND
chmod a+x $d/bin/GPKlocal

cd $s
svn checkout https://speechresearch.svn.sourceforge.net/svnroot/speechresearch/trunk .

cd $s/gpklib
test -d .hg || hg init
hg pull $MHG/proj/exemplar/hg/gpklib
hg update

#ZZZ KLUGE
echo "PATCH1"
cp -p /home/gpk/speechresearch/gpklib/romberg/qromo.c romberg || die.sh no patch || exit 3;
ls -l romberg
#ZZZ KLUGE

rm -f make.inc
install -p make.Linux-generic.inc make.inc
install -p gpkieee754_Linux.c gpkieee754.c
install -p gpkieee754_Linux.h gpkieee754.h
ppt="$PYTHONPATH"
export PYTHONPATH=.:../gmisclib:$PYTHONPATH
echo CFLAGS += $(python ../gmisclib/bin/get_gcc_flags.py $MACHINES) $OCFLAGS  >>make.inc
export PYTHONPATH=$ppt
make -j BASE=$d clean
make BASE=$d install

cd $s/gpkio
make -j INCFILE=$d/include/gpklib/make.inc clean
make INCFILE=$d/include/gpklib/make.inc install

(
cd $S
rsync -avz --delete ${MRS}/proj/exemplar/DOWNLOADS/ DOWNLOADS/
cy=$(ls -dl DOWNLOADS/Cython* | grep ^d | awk '{print $8;}' | sort | tail -1 )
cd $cy
$cs
python setup.py install --prefix=$d
)

# exit 0

(
cd $s/gmisclib
$cs
rm -f *.cpp *.c
ppt=$PYTHONPATH
export PYTHONPATH=.:$PYTHONPATH
export CFLAGS="$(python bin/get_gcc_flags.py $MACHINES) $OCFLAGS"
export PYTHONPATH=$ppt
echo 'CFLAGS=' $CFLAGS
#ZZZ KLUGE
echo "PATCH2"
cp -p /home/gpk/speechresearch/gmisclib/{mcmc,mcmc_helper}.py . || die.sh no patch || exit 3;
ls -l .
#ZZZ KLUGE
python setup.py install --prefix=$d
)

(
cd $s
fp=$(ls -dl fpconst* | grep ^d | sort | tail -1 | awk '{print $8;}' )
cd $fp
$cs
python setup.py install --prefix=$d
) >$t/fpconst 2>&1 &

(
cd $s/voicing
$cs
# test -d .hg || hg init
# hg pull $MHG/proj/exemplar/hg/voicing
# hg update
python setup.py install --prefix=$d
) >$t/voicing 2>&1 &

(
cd $s/classifiers
$cs
python setup.py install --prefix=$d
) >$t/classifiers 2>&1 &

(
cd $s/gpk_avg_py
$cs
python setup.py install --prefix=$d
) >$t/gpk_avg_py 2>&1 &

(
cd $s/gpk_img_python
$cs
python setup.py install --prefix=$d
) >$t/gpk_img_python 2>&1 &

(
cd $s/gyropy
$cs
python setup.py install --prefix=$d
) >$t/gyropy 2>&1 &

# (
# test -d $S/newstem2 || mkdir -p $S/newstem2
# cd $S/newstem2
# test -d .hg || hg init
# hg pull $MHG/proj/exemplar/hg/newstem2
# hg update
# $cs
# python setup.py install --prefix=$d
# ) >$t/newstem2 2>&1 &


(
test -d $S/Exp1 || mkdir -p $S/Exp1
cd $S/Exp1
test -d .bzr || bzr init
bzr pull $MBZR/proj/exemplar/proc/Exp1
bzr update
$cs
python setup.py install --prefix=$d
) >$t/Exp1 2>&1 &

(
test -d $S/jc || mkdir -p $S/jc
cd $S/jc
test -d .bzr || bzr init
bzr pull $MBZR/proj/exemplar/proc/jc
bzr update
$cs
python setup.py install --prefix=$d
) >$t/jc 2>&1 &

(
test -d $S/select_paragraphs || mkdir -p $S/select_paragraphs
cd $S/select_paragraphs
test -d .hg || hg init
hg pull $MHG/proj/aesop/select_paragraphs
hg update
$cs
python setup.py install --prefix=$d
) >$t/select_paragraphs 2>&1 &

(
test -d $S/ItakuraSaitoDistance || mkdir -p $S/ItakuraSaitoDistance
cd $S/ItakuraSaitoDistance
# test -d .bzr || bzr init
test -d .git || git init
# bzr pull $MBZR/proj/exemplar/ItakuraSaitoDistance
git pull $MGIT/proj/exemplar/ItakuraSaitoDistance
# bzr update
git checkout master
cd IS-DTW
$cs
python setup.py install --prefix=$d
) >$t/IS-DTW 2>&1 &

wait

cd 
cd $D
rm -f $o && ln -s $dn $o
rm -f ${o}_$DISTRIB_CODENAME && ln -s $dn ${o}_$DISTRIB_CODENAME
wait

if test $exitstat = 1
then
  echo "ERROR"
  exit 1
fi
exit 0
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include MANIFEST.in README.txt
include lib/*.py
include lib/*.pyx
include lib/lawcjcrk.cpp
include lib/*.h
include bin/*.py
include setup.py
include test/*
include val*supp
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README for bsr_analysis

This is the code used with the Greg Kochanski and Burton S. Rosner 2009 paper
"Maximum Likelihood Solutions for The Law of Categorical Judgment (Corrected)".
(The previous release said that also, but we mean it this time.)

The .pyx code here compiles with Cython version 0.11 .
The C++ code (.cpp) compiles with gcc-4.3.3 .
Python runs on python-2.5.4.

Contents:
-rw-rw-r--   1 gpk      gpk           380 Jul 13 15:12 ./README.txt
This file.

-rwxrwxr-x   1 gpk      gpk          3611 Jun  2 12:46 ./bin/bsr_analysis.py
The main program for running the analysis.


-rw-rw-r-- 1 gpk phonstaff  903 2009-07-15 10:55 ./test/cs500sa.mcmci
-rw-rw-r-- 1 gpk phonstaff 5170 2009-07-15 10:55 ./test/cs500sa.mcmco
-rw-rw-r-- 1 gpk phonstaff  914 2009-07-15 10:55 ./test/fs500sa.mcmci
-rw-rw-r-- 1 gpk phonstaff 5300 2009-07-15 10:55 ./test/fs500sa.mcmco
-rw-rw-r-- 1 gpk phonstaff  889 2009-07-15 10:55 ./test/sd500sa.mcmci
-rw-rw-r-- 1 gpk phonstaff 5343 2009-07-15 10:55 ./test/sd500sa.mcmco
Input files (.mcmci) and output files (.mcmco) for test runs.

-rw-rw-r--   1 gpk      gpk          2348 Jun  2 12:45 ./lib/lawcjcrk.h
-rw-rw-r--   1 gpk      gpk         40253 Jun  2 12:45 ./lib/lawcjcrk.cpp
-rw-rw-r--   1 gpk      gpk           358 Jun  2 12:45 ./lib/stats.h
-rw-rw-r--   1 gpk      gpk           131 Jun 22 23:00 ./lib/wsd.h
Problem-specific module and header files.

-rw-rw-r--   1 gpk      gpk          4527 Jun  2 12:45 ./lib/bsr_analysis_guts.pyx
Cython code to interface the C++ problem-specific module to the AMCMC algorithm.

-rw-rw-r--   1 gpk      gpk           144 Jun  2 12:45 ./MANIFEST.in
List of contents.

-rw-rw-r--   1 gpk      gpk          6713 Jun  2 12:45 ./valgrind-python.supp
Code for use with "valgrind" for debugging purposes.

-rw-rw-r--   1 gpk      gpk          1788 Jul 13 14:43 ./setup.py
Code for the python distutils module.   This is used for installing the package
and for creating a distribution.  To install, run

python setup.py install

or (if you want to install somewhere other than the default location)

python setup.py install --prefix=$HOME/local

If you do so, make sure that $HOME/local/lib/pythonVERSION/site-packages
is on the PYTHONPATH.


Before you install this, you need to install numpy (Numerical Python, from
http://scipy.org ).   This package is now (2009) standard in most Linux
python distributions.
Also, you need the the "gmisclib" and "gpklib" packages
from the Sourceforge "speechresearch" project.   (This code should also be
available under http://www.phon.ox.ac.uk .)
After the download, do this:

tar xvzf SOMEWHERE/gmisclib-VERSION.tar.gz
tar xvzf SOMEWHERE/gpklib-VERSION.tar.gz

First, go to the gpklib folder and follow the directions in
that README file.    You need to select three files (to adjust for one
flavour or another of Linux), then run "make" and "make install".

Then, go to the gmisclib folder and run

python setup.py install

or

python setup.py install --prefix=$HOME/local




RUNNING THE TEST CODE
At the head of lawcjcrk.cpp is a description of the input file required by
the program. You should examine one of the input files (*.mcmci) as you read
the description. The input file is the only one required by the program. It
creates its own output file with the same name as the input file but with
extension .mcmco.

The output file includes the maximum likelihood parameters with their
confidence limits, the theoretical probabilities with their
confidence limits, and measures of goodness of fit. The sample output
files do not include the Kullback-Leibler divergence measure, but
lawcjcrk.cpp does compute it and write it now.

Here is a shell script for running the program, after it has been set up as 
described above. Replace  "burton" with your user name. Replace  "bsr"
in the script with a directory name of your own. 

To run the program, do

./runbsr.sh FILENAME

where FILENAME is the name without any extension of your .mcmci file.

----------------------------------------------------------------

#!/bin/sh

source /users/burton/.bashrc
source /users/burton/cgo.sh

cd /users/burton/bsr/bin


python bsr_analysis.py $*

----------------------------------------------------------------

A script that is useful for submitting a run to a grid engine:

----------------------------------------------------------------
#!/bin/sh


source /users/burton/.bashrc
source /users/burton/cgo.sh


#$ -cwd

python bsr_analysis.py $*


----------------------------------------------------------------




HACKING THE CODE:
One thing that many people will want to change is the number of logged
samples.   This is the NSAMP variable at the top of bin/bsr_analysis.py .
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#!/bin/bash
python setup.py install --prefix=/proj/sig_detect/$USER >foo 2>&1
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#!/bin/bash

make >foo 2>&1
tail foo
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#!python

from __future__ import division

"""Description Here.
"""

from gmisclib import mcmc

import sys
import time
import numpy as NP
cimport numpy as NP
DTYPE = NP.float
ctypedef NP.float_t DTYPE_t

cdef extern from "math.h":
	double pow(double x, double y)
	double log(double x)
	double sqrt(double x)
	double fabs(double x)
	int isnan(double)

cimport libc.stdlib

cdef extern from "gpklib.h":
	double **double2alloc(int nr, int nc)
	double *double1alloc(int nr)
	void double1free(double *q)
	void double2free(double **q)
	int double1test(double *q)
	int double2test(double **q)
	double quiet_nan(long)

cdef extern from "malloc.h":
	void *calloc(unsigned, unsigned)
	void free(void*)


cdef extern from "lawcjcrk.h":
	struct initialization_s:
		int nunconstrained
		int gf_samps

	ctypedef char* const_char_p "const char*"
	ctypedef double* const_double_p "const double*"
	ctypedef initialization_s* CSIP
	ctypedef initialization_s* CCSIP

	void lawcjc_init (const_char_p ifilename, const_char_p ofilename, initialization_s *out )
	void lawcjc_start (int nguesses, double **prmvecs, CSIP isp )
	double wsdo_logp(const_double_p prmvec, CCSIP isp, int do_not_add_fudge)
	int wprojct(double *p, CCSIP isp )
	void wsdo_mcmc_output ( int mcmc_num, double **mcmc_vecs, CSIP isp)
	void wsdo_max_output ( const_double_p prmvec, CCSIP isp)




cdef class problem_def:
	cdef public object __g_implements__
	cdef initialization_s c
	cdef object opt_filename, mcmc_filename, outlist
	cdef double maxlogp

	def __init__(self, ifilename, opt_filename):
		"""This initializes the description of the overall problem
		to be solved.
		"""
		lawcjc_init(ifilename, opt_filename, &self.c)
		self.maxlogp = -1e38
		self.__g_implements__ = [ 'problem_definition' ]
		self.outlist = []

	cdef int nprm(self) except -1:
		assert self.c.nunconstrained > 0
		return self.c.nunconstrained

	def guesses(self):
		cdef int nguesses = self.nprm() + 5
		cdef double**x = double2alloc(nguesses, self.nprm())
		cdef object out = []
		lawcjc_start(nguesses, x, &self.c)
		cdef int i, j
		cdef NP.ndarray[DTYPE_t, ndim=1] a
		for j in range(nguesses):
			a = NP.zeros((self.nprm(),), dtype=DTYPE)
			for i in range(self.nprm()):
				a[i] = x[j][i]
			out.append(a)
		double2free(x)
		return out

	def logp(self, NP.ndarray[DTYPE_t, ndim=1] x):
		"""This function is the key interface to the MCMC module.
		This should return the log of the probability of seeing the
		actual data, for a given set of parameters x.

		In actual fact, it often just pulls the value from the cache,
		because a prior call to fixer() already calculated it.
		"""
		assert x.shape[0] == self.nprm()
		cdef double *xtmp = double1alloc(x.shape[0])
		cdef int i
		for i in range(x.shape[0]):
			xtmp[i] = x[i]
		assert(double1test(xtmp)==0)
		cdef double tmp = wsdo_logp(xtmp, &self.c, 0)
		# TEST:
		# for i in range(x.shape[0]):
			# assert fabs(xtmp[i]-x[i]) < 0.001
		# END TEST:
		# cdef double tmp2 = wsdo_logp(xtmp, &self.c, 0)
		# assert fabs(tmp - tmp2) < 0.01, "wsdo_logp() output changes from %s to %s" % (tmp, tmp2)

		double1free(xtmp)
		print 'logP=%.2f at t=%.3f' % (tmp, time.clock())
		sys.stdout.flush()
		if isnan(tmp):
			return None
		return tmp

	def fixer(self, NP.ndarray[DTYPE_t, ndim=1] x):
		"""This method is called in the MCMC stepper to constrain
		parameters.   For instance, if a parameter is required to be
		positive, this provides an opportunity for self.logp_guts()
		to change its value, if needed.
		"""
		assert x.shape[0] == self.nprm()
		print "Allocating for wprojct, size=", x.shape[0]
		cdef double *xtmp = double1alloc(x.shape[0])
		cdef int i
		for i in range(x.shape[0]):
			xtmp[i] = x[i]
		assert(double1test(xtmp)==0)
		if not wprojct(xtmp, &self.c):
			double1free(xtmp)
			raise mcmc.NotGoodPosition, 'wproject returns false.'
		assert(double1test(xtmp)==0)

		#TEST:
		# cdef double *xtmp2 = double1alloc(x.shape[0])
		# for i in range(x.shape[0]):
			# xtmp2[i] = xtmp[i]
		# cdef bint ok2 = wprojct(xtmp, &self.c)
		# assert(ok2)
		# for i in range(x.shape[0]):
			# assert fabs(xtmp2[i] - xtmp[i]) < 0.001
		#END TEST

		for i in range(self.nprm()):
			x[i] = xtmp[i]
		double1free(xtmp)
		return x

	def output_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):
		self.outlist.append(x)

	def reset_outlist(self):
		self.outlist = []

	def max_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):
		cdef double *xtmp
		cdef int i
		assert x.shape[0] == self.nprm()
		xtmp = double1alloc(x.shape[0])
		for i in range(x.shape[0]):
			xtmp[i] = x[i]
		assert(double1test(xtmp)==0)
		wsdo_max_output ( xtmp, &self.c)
		double1free(xtmp)


	def close(self):
		print "Entering bsr_analysis_guts.close()"
		cdef int i, j
		cdef int n = len(self.outlist)
		print "Nprm=", self.nprm(), "n_samples=", n
		cdef double **tmp = double2alloc(self.nprm(), n)
		cdef NP.ndarray[DTYPE_t, ndim=1] x
		for (j, x) in enumerate(self.outlist):
			assert x.shape[0] == self.nprm()
			for i in range(self.nprm()):
				tmp[i][j] = x[i]
		self.outlist = None
		print "Just about to call wsdo_mcmc_output with", n, "samples"
		wsdo_mcmc_output (n, tmp, &self.c)
		double2free(tmp)
		print '\nCLOSE done'

	def requested_samples(self):
		return self.c.gf_samps
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Rosner_Kochanski_2016/lib/bsr_analysis_guts.cpp/* Generated by Cython 0.17.2 on Mon Jun  1 12:14:14 2015 */

#define PY_SSIZE_T_CLEAN
#include "Python.h"
#ifndef Py_PYTHON_H
    #error Python headers needed to compile C extensions, please install development version of Python.
#elif PY_VERSION_HEX < 0x02040000
    #error Cython requires Python 2.4+.
#else
#include <stddef.h> /* For offsetof */
#ifndef offsetof
#define offsetof(type, member) ( (size_t) & ((type*)0) -> member )
#endif
#if !defined(WIN32) && !defined(MS_WINDOWS)
  #ifndef __stdcall
    #define __stdcall
  #endif
  #ifndef __cdecl
    #define __cdecl
  #endif
  #ifndef __fastcall
    #define __fastcall
  #endif
#endif
#ifndef DL_IMPORT
  #define DL_IMPORT(t) t
#endif
#ifndef DL_EXPORT
  #define DL_EXPORT(t) t
#endif
#ifndef PY_LONG_LONG
  #define PY_LONG_LONG LONG_LONG
#endif
#ifndef Py_HUGE_VAL
  #define Py_HUGE_VAL HUGE_VAL
#endif
#ifdef PYPY_VERSION
#define CYTHON_COMPILING_IN_PYPY 1
#define CYTHON_COMPILING_IN_CPYTHON 0
#else
#define CYTHON_COMPILING_IN_PYPY 0
#define CYTHON_COMPILING_IN_CPYTHON 1
#endif
#if PY_VERSION_HEX < 0x02050000
  typedef int Py_ssize_t;
  #define PY_SSIZE_T_MAX INT_MAX
  #define PY_SSIZE_T_MIN INT_MIN
  #define PY_FORMAT_SIZE_T ""
  #define CYTHON_FORMAT_SSIZE_T ""
  #define PyInt_FromSsize_t(z) PyInt_FromLong(z)
  #define PyInt_AsSsize_t(o)   __Pyx_PyInt_AsInt(o)
  #define PyNumber_Index(o)    ((PyNumber_Check(o) && !PyFloat_Check(o)) ? PyNumber_Int(o) : \
                                (PyErr_Format(PyExc_TypeError, \
                                              "expected index value, got %.200s", Py_TYPE(o)->tp_name), \
                                 (PyObject*)0))
  #define __Pyx_PyIndex_Check(o) (PyNumber_Check(o) && !PyFloat_Check(o) && \
                                  !PyComplex_Check(o))
  #define PyIndex_Check __Pyx_PyIndex_Check
  #define PyErr_WarnEx(category, message, stacklevel) PyErr_Warn(category, message)
  #define __PYX_BUILD_PY_SSIZE_T "i"
#else
  #define __PYX_BUILD_PY_SSIZE_T "n"
  #define CYTHON_FORMAT_SSIZE_T "z"
  #define __Pyx_PyIndex_Check PyIndex_Check
#endif
#if PY_VERSION_HEX < 0x02060000
  #define Py_REFCNT(ob) (((PyObject*)(ob))->ob_refcnt)
  #define Py_TYPE(ob)   (((PyObject*)(ob))->ob_type)
  #define Py_SIZE(ob)   (((PyVarObject*)(ob))->ob_size)
  #define PyVarObject_HEAD_INIT(type, size) \
          PyObject_HEAD_INIT(type) size,
  #define PyType_Modified(t)
  typedef struct {
     void *buf;
     PyObject *obj;
     Py_ssize_t len;
     Py_ssize_t itemsize;
     int readonly;
     int ndim;
     char *format;
     Py_ssize_t *shape;
     Py_ssize_t *strides;
     Py_ssize_t *suboffsets;
     void *internal;
  } Py_buffer;
  #define PyBUF_SIMPLE 0
  #define PyBUF_WRITABLE 0x0001
  #define PyBUF_FORMAT 0x0004
  #define PyBUF_ND 0x0008
  #define PyBUF_STRIDES (0x0010 | PyBUF_ND)
  #define PyBUF_C_CONTIGUOUS (0x0020 | PyBUF_STRIDES)
  #define PyBUF_F_CONTIGUOUS (0x0040 | PyBUF_STRIDES)
  #define PyBUF_ANY_CONTIGUOUS (0x0080 | PyBUF_STRIDES)
  #define PyBUF_INDIRECT (0x0100 | PyBUF_STRIDES)
  #define PyBUF_RECORDS (PyBUF_STRIDES | PyBUF_FORMAT | PyBUF_WRITABLE)
  #define PyBUF_FULL (PyBUF_INDIRECT | PyBUF_FORMAT | PyBUF_WRITABLE)
  typedef int (*getbufferproc)(PyObject *, Py_buffer *, int);
  typedef void (*releasebufferproc)(PyObject *, Py_buffer *);
#endif
#if PY_MAJOR_VERSION < 3
  #define __Pyx_BUILTIN_MODULE_NAME "__builtin__"
  #define __Pyx_PyCode_New(a, k, l, s, f, code, c, n, v, fv, cell, fn, name, fline, lnos) \
          PyCode_New(a, l, s, f, code, c, n, v, fv, cell, fn, name, fline, lnos)
#else
  #define __Pyx_BUILTIN_MODULE_NAME "builtins"
  #define __Pyx_PyCode_New(a, k, l, s, f, code, c, n, v, fv, cell, fn, name, fline, lnos) \
          PyCode_New(a, k, l, s, f, code, c, n, v, fv, cell, fn, name, fline, lnos)
#endif
#if PY_MAJOR_VERSION < 3 && PY_MINOR_VERSION < 6
  #define PyUnicode_FromString(s) PyUnicode_Decode(s, strlen(s), "UTF-8", "strict")
#endif
#if PY_MAJOR_VERSION >= 3
  #define Py_TPFLAGS_CHECKTYPES 0
  #define Py_TPFLAGS_HAVE_INDEX 0
#endif
#if (PY_VERSION_HEX < 0x02060000) || (PY_MAJOR_VERSION >= 3)
  #define Py_TPFLAGS_HAVE_NEWBUFFER 0
#endif
#if PY_VERSION_HEX > 0x03030000 && defined(PyUnicode_KIND)
  #define CYTHON_PEP393_ENABLED 1
  #define __Pyx_PyUnicode_READY(op)       (likely(PyUnicode_IS_READY(op)) ? \
                                              0 : _PyUnicode_Ready((PyObject *)(op)))
  #define __Pyx_PyUnicode_GET_LENGTH(u)   PyUnicode_GET_LENGTH(u)
  #define __Pyx_PyUnicode_READ_CHAR(u, i) PyUnicode_READ_CHAR(u, i)
  #define __Pyx_PyUnicode_READ(k, d, i)   PyUnicode_READ(k, d, i)
#else
  #define CYTHON_PEP393_ENABLED 0
  #define __Pyx_PyUnicode_READY(op)       (0)
  #define __Pyx_PyUnicode_GET_LENGTH(u)   PyUnicode_GET_SIZE(u)
  #define __Pyx_PyUnicode_READ_CHAR(u, i) ((Py_UCS4)(PyUnicode_AS_UNICODE(u)[i]))
  #define __Pyx_PyUnicode_READ(k, d, i)   ((k=k), (Py_UCS4)(((Py_UNICODE*)d)[i]))
#endif
#if PY_MAJOR_VERSION >= 3
  #define PyBaseString_Type            PyUnicode_Type
  #define PyStringObject               PyUnicodeObject
  #define PyString_Type                PyUnicode_Type
  #define PyString_Check               PyUnicode_Check
  #define PyString_CheckExact          PyUnicode_CheckExact
#endif
#if PY_VERSION_HEX < 0x02060000
  #define PyBytesObject                PyStringObject
  #define PyBytes_Type                 PyString_Type
  #define PyBytes_Check                PyString_Check
  #define PyBytes_CheckExact           PyString_CheckExact
  #define PyBytes_FromString           PyString_FromString
  #define PyBytes_FromStringAndSize    PyString_FromStringAndSize
  #define PyBytes_FromFormat           PyString_FromFormat
  #define PyBytes_DecodeEscape         PyString_DecodeEscape
  #define PyBytes_AsString             PyString_AsString
  #define PyBytes_AsStringAndSize      PyString_AsStringAndSize
  #define PyBytes_Size                 PyString_Size
  #define PyBytes_AS_STRING            PyString_AS_STRING
  #define PyBytes_GET_SIZE             PyString_GET_SIZE
  #define PyBytes_Repr                 PyString_Repr
  #define PyBytes_Concat               PyString_Concat
  #define PyBytes_ConcatAndDel         PyString_ConcatAndDel
#endif
#if PY_VERSION_HEX < 0x02060000
  #define PySet_Check(obj)             PyObject_TypeCheck(obj, &PySet_Type)
  #define PyFrozenSet_Check(obj)       PyObject_TypeCheck(obj, &PyFrozenSet_Type)
#endif
#ifndef PySet_CheckExact
  #define PySet_CheckExact(obj)        (Py_TYPE(obj) == &PySet_Type)
#endif
#define __Pyx_TypeCheck(obj, type) PyObject_TypeCheck(obj, (PyTypeObject *)type)
#if PY_MAJOR_VERSION >= 3
  #define PyIntObject                  PyLongObject
  #define PyInt_Type                   PyLong_Type
  #define PyInt_Check(op)              PyLong_Check(op)
  #define PyInt_CheckExact(op)         PyLong_CheckExact(op)
  #define PyInt_FromString             PyLong_FromString
  #define PyInt_FromUnicode            PyLong_FromUnicode
  #define PyInt_FromLong               PyLong_FromLong
  #define PyInt_FromSize_t             PyLong_FromSize_t
  #define PyInt_FromSsize_t            PyLong_FromSsize_t
  #define PyInt_AsLong                 PyLong_AsLong
  #define PyInt_AS_LONG                PyLong_AS_LONG
  #define PyInt_AsSsize_t              PyLong_AsSsize_t
  #define PyInt_AsUnsignedLongMask     PyLong_AsUnsignedLongMask
  #define PyInt_AsUnsignedLongLongMask PyLong_AsUnsignedLongLongMask
#endif
#if PY_MAJOR_VERSION >= 3
  #define PyBoolObject                 PyLongObject
#endif
#if PY_VERSION_HEX < 0x03020000
  typedef long Py_hash_t;
  #define __Pyx_PyInt_FromHash_t PyInt_FromLong
  #define __Pyx_PyInt_AsHash_t   PyInt_AsLong
#else
  #define __Pyx_PyInt_FromHash_t PyInt_FromSsize_t
  #define __Pyx_PyInt_AsHash_t   PyInt_AsSsize_t
#endif
#if (PY_MAJOR_VERSION < 3) || (PY_VERSION_HEX >= 0x03010300)
  #define __Pyx_PySequence_GetSlice(obj, a, b) PySequence_GetSlice(obj, a, b)
  #define __Pyx_PySequence_SetSlice(obj, a, b, value) PySequence_SetSlice(obj, a, b, value)
  #define __Pyx_PySequence_DelSlice(obj, a, b) PySequence_DelSlice(obj, a, b)
#else
  #define __Pyx_PySequence_GetSlice(obj, a, b) (unlikely(!(obj)) ? \
        (PyErr_SetString(PyExc_SystemError, "null argument to internal routine"), (PyObject*)0) : \
        (likely((obj)->ob_type->tp_as_mapping) ? (PySequence_GetSlice(obj, a, b)) : \
            (PyErr_Format(PyExc_TypeError, "'%.200s' object is unsliceable", (obj)->ob_type->tp_name), (PyObject*)0)))
  #define __Pyx_PySequence_SetSlice(obj, a, b, value) (unlikely(!(obj)) ? \
        (PyErr_SetString(PyExc_SystemError, "null argument to internal routine"), -1) : \
        (likely((obj)->ob_type->tp_as_mapping) ? (PySequence_SetSlice(obj, a, b, value)) : \
            (PyErr_Format(PyExc_TypeError, "'%.200s' object doesn't support slice assignment", (obj)->ob_type->tp_name), -1)))
  #define __Pyx_PySequence_DelSlice(obj, a, b) (unlikely(!(obj)) ? \
        (PyErr_SetString(PyExc_SystemError, "null argument to internal routine"), -1) : \
        (likely((obj)->ob_type->tp_as_mapping) ? (PySequence_DelSlice(obj, a, b)) : \
            (PyErr_Format(PyExc_TypeError, "'%.200s' object doesn't support slice deletion", (obj)->ob_type->tp_name), -1)))
#endif
#if PY_MAJOR_VERSION >= 3
  #define PyMethod_New(func, self, klass) ((self) ? PyMethod_New(func, self) : PyInstanceMethod_New(func))
#endif
#if PY_VERSION_HEX < 0x02050000
  #define __Pyx_GetAttrString(o,n)   PyObject_GetAttrString((o),((char *)(n)))
  #define __Pyx_SetAttrString(o,n,a) PyObject_SetAttrString((o),((char *)(n)),(a))
  #define __Pyx_DelAttrString(o,n)   PyObject_DelAttrString((o),((char *)(n)))
#else
  #define __Pyx_GetAttrString(o,n)   PyObject_GetAttrString((o),(n))
  #define __Pyx_SetAttrString(o,n,a) PyObject_SetAttrString((o),(n),(a))
  #define __Pyx_DelAttrString(o,n)   PyObject_DelAttrString((o),(n))
#endif
#if PY_VERSION_HEX < 0x02050000
  #define __Pyx_NAMESTR(n) ((char *)(n))
  #define __Pyx_DOCSTR(n)  ((char *)(n))
#else
  #define __Pyx_NAMESTR(n) (n)
  #define __Pyx_DOCSTR(n)  (n)
#endif


#if PY_MAJOR_VERSION >= 3
  #define __Pyx_PyNumber_Divide(x,y)         PyNumber_TrueDivide(x,y)
  #define __Pyx_PyNumber_InPlaceDivide(x,y)  PyNumber_InPlaceTrueDivide(x,y)
#else
  #define __Pyx_PyNumber_Divide(x,y)         PyNumber_TrueDivide(x,y)
  #define __Pyx_PyNumber_InPlaceDivide(x,y)  PyNumber_InPlaceTrueDivide(x,y)
#endif

#ifndef __PYX_EXTERN_C
  #ifdef __cplusplus
    #define __PYX_EXTERN_C extern "C"
  #else
    #define __PYX_EXTERN_C extern
  #endif
#endif

#if defined(WIN32) || defined(MS_WINDOWS)
#define _USE_MATH_DEFINES
#endif
#include <math.h>
#define __PYX_HAVE__bsr_analysis_guts
#define __PYX_HAVE_API__bsr_analysis_guts
#include "stdio.h"
#include "stdlib.h"
#include "numpy/arrayobject.h"
#include "numpy/ufuncobject.h"
#include "math.h"
#include "gpklib.h"
#include "malloc.h"
#include "lawcjcrk.h"
#ifdef _OPENMP
#include <omp.h>
#endif /* _OPENMP */

#ifdef PYREX_WITHOUT_ASSERTIONS
#define CYTHON_WITHOUT_ASSERTIONS
#endif


/* inline attribute */
#ifndef CYTHON_INLINE
  #if defined(__GNUC__)
    #define CYTHON_INLINE __inline__
  #elif defined(_MSC_VER)
    #define CYTHON_INLINE __inline
  #elif defined (__STDC_VERSION__) && __STDC_VERSION__ >= 199901L
    #define CYTHON_INLINE inline
  #else
    #define CYTHON_INLINE
  #endif
#endif

/* unused attribute */
#ifndef CYTHON_UNUSED
# if defined(__GNUC__)
#   if !(defined(__cplusplus)) || (__GNUC__ > 3 || (__GNUC__ == 3 && __GNUC_MINOR__ >= 4))
#     define CYTHON_UNUSED __attribute__ ((__unused__))
#   else
#     define CYTHON_UNUSED
#   endif
# elif defined(__ICC) || (defined(__INTEL_COMPILER) && !defined(_MSC_VER))
#   define CYTHON_UNUSED __attribute__ ((__unused__))
# else
#   define CYTHON_UNUSED
# endif
#endif

typedef struct {PyObject **p; char *s; const long n; const char* encoding; const char is_unicode; const char is_str; const char intern; } __Pyx_StringTabEntry; /*proto*/


/* Type Conversion Predeclarations */

#define __Pyx_PyBytes_FromUString(s) PyBytes_FromString((char*)s)
#define __Pyx_PyBytes_AsUString(s)   ((unsigned char*) PyBytes_AsString(s))

#define __Pyx_Owned_Py_None(b) (Py_INCREF(Py_None), Py_None)
#define __Pyx_PyBool_FromLong(b) ((b) ? (Py_INCREF(Py_True), Py_True) : (Py_INCREF(Py_False), Py_False))
static CYTHON_INLINE int __Pyx_PyObject_IsTrue(PyObject*);
static CYTHON_INLINE PyObject* __Pyx_PyNumber_Int(PyObject* x);

static CYTHON_INLINE Py_ssize_t __Pyx_PyIndex_AsSsize_t(PyObject*);
static CYTHON_INLINE PyObject * __Pyx_PyInt_FromSize_t(size_t);
static CYTHON_INLINE size_t __Pyx_PyInt_AsSize_t(PyObject*);

#if CYTHON_COMPILING_IN_CPYTHON
#define __pyx_PyFloat_AsDouble(x) (PyFloat_CheckExact(x) ? PyFloat_AS_DOUBLE(x) : PyFloat_AsDouble(x))
#else
#define __pyx_PyFloat_AsDouble(x) PyFloat_AsDouble(x)
#endif
#define __pyx_PyFloat_AsFloat(x) ((float) __pyx_PyFloat_AsDouble(x))

#ifdef __GNUC__
  /* Test for GCC > 2.95 */
  #if __GNUC__ > 2 || (__GNUC__ == 2 && (__GNUC_MINOR__ > 95))
    #define likely(x)   __builtin_expect(!!(x), 1)
    #define unlikely(x) __builtin_expect(!!(x), 0)
  #else /* __GNUC__ > 2 ... */
    #define likely(x)   (x)
    #define unlikely(x) (x)
  #endif /* __GNUC__ > 2 ... */
#else /* __GNUC__ */
  #define likely(x)   (x)
  #define unlikely(x) (x)
#endif /* __GNUC__ */
    
static PyObject *__pyx_m;
static PyObject *__pyx_b;
static PyObject *__pyx_empty_tuple;
static PyObject *__pyx_empty_bytes;
static int __pyx_lineno;
static int __pyx_clineno = 0;
static const char * __pyx_cfilenm= __FILE__;
static const char *__pyx_filename;

#if !defined(CYTHON_CCOMPLEX)
  #if defined(__cplusplus)
    #define CYTHON_CCOMPLEX 1
  #elif defined(_Complex_I)
    #define CYTHON_CCOMPLEX 1
  #else
    #define CYTHON_CCOMPLEX 0
  #endif
#endif
#if CYTHON_CCOMPLEX
  #ifdef __cplusplus
    #include <complex>
  #else
    #include <complex.h>
  #endif
#endif
#if CYTHON_CCOMPLEX && !defined(__cplusplus) && defined(__sun__) && defined(__GNUC__)
  #undef _Complex_I
  #define _Complex_I 1.0fj
#endif


static const char *__pyx_f[] = {
  "bsr_analysis_guts.pyx",
  "numpy.pxd",
  "type.pxd",
};
#define IS_UNSIGNED(type) (((type) -1) > 0)
struct __Pyx_StructField_;
#define __PYX_BUF_FLAGS_PACKED_STRUCT (1 << 0)
typedef struct {
  const char* name; /* for error messages only */
  struct __Pyx_StructField_* fields;
  size_t size;     /* sizeof(type) */
  size_t arraysize[8]; /* length of array in each dimension */
  int ndim;
  char typegroup; /* _R_eal, _C_omplex, Signed _I_nt, _U_nsigned int, _S_truct, _P_ointer, _O_bject, c_H_ar */
  char is_unsigned;
  int flags;
} __Pyx_TypeInfo;
typedef struct __Pyx_StructField_ {
  __Pyx_TypeInfo* type;
  const char* name;
  size_t offset;
} __Pyx_StructField;
typedef struct {
  __Pyx_StructField* field;
  size_t parent_offset;
} __Pyx_BufFmt_StackElem;
typedef struct {
  __Pyx_StructField root;
  __Pyx_BufFmt_StackElem* head;
  size_t fmt_offset;
  size_t new_count, enc_count;
  size_t struct_alignment;
  int is_complex;
  char enc_type;
  char new_packmode;
  char enc_packmode;
  char is_valid_array;
} __Pyx_BufFmt_Context;


/* "numpy.pxd":723
 * # in Cython to enable them only on the right systems.
 * 
 * ctypedef npy_int8       int8_t             # <<<<<<<<<<<<<<
 * ctypedef npy_int16      int16_t
 * ctypedef npy_int32      int32_t
 */
typedef npy_int8 __pyx_t_5numpy_int8_t;

/* "numpy.pxd":724
 * 
 * ctypedef npy_int8       int8_t
 * ctypedef npy_int16      int16_t             # <<<<<<<<<<<<<<
 * ctypedef npy_int32      int32_t
 * ctypedef npy_int64      int64_t
 */
typedef npy_int16 __pyx_t_5numpy_int16_t;

/* "numpy.pxd":725
 * ctypedef npy_int8       int8_t
 * ctypedef npy_int16      int16_t
 * ctypedef npy_int32      int32_t             # <<<<<<<<<<<<<<
 * ctypedef npy_int64      int64_t
 * #ctypedef npy_int96      int96_t
 */
typedef npy_int32 __pyx_t_5numpy_int32_t;

/* "numpy.pxd":726
 * ctypedef npy_int16      int16_t
 * ctypedef npy_int32      int32_t
 * ctypedef npy_int64      int64_t             # <<<<<<<<<<<<<<
 * #ctypedef npy_int96      int96_t
 * #ctypedef npy_int128     int128_t
 */
typedef npy_int64 __pyx_t_5numpy_int64_t;

/* "numpy.pxd":730
 * #ctypedef npy_int128     int128_t
 * 
 * ctypedef npy_uint8      uint8_t             # <<<<<<<<<<<<<<
 * ctypedef npy_uint16     uint16_t
 * ctypedef npy_uint32     uint32_t
 */
typedef npy_uint8 __pyx_t_5numpy_uint8_t;

/* "numpy.pxd":731
 * 
 * ctypedef npy_uint8      uint8_t
 * ctypedef npy_uint16     uint16_t             # <<<<<<<<<<<<<<
 * ctypedef npy_uint32     uint32_t
 * ctypedef npy_uint64     uint64_t
 */
typedef npy_uint16 __pyx_t_5numpy_uint16_t;

/* "numpy.pxd":732
 * ctypedef npy_uint8      uint8_t
 * ctypedef npy_uint16     uint16_t
 * ctypedef npy_uint32     uint32_t             # <<<<<<<<<<<<<<
 * ctypedef npy_uint64     uint64_t
 * #ctypedef npy_uint96     uint96_t
 */
typedef npy_uint32 __pyx_t_5numpy_uint32_t;

/* "numpy.pxd":733
 * ctypedef npy_uint16     uint16_t
 * ctypedef npy_uint32     uint32_t
 * ctypedef npy_uint64     uint64_t             # <<<<<<<<<<<<<<
 * #ctypedef npy_uint96     uint96_t
 * #ctypedef npy_uint128    uint128_t
 */
typedef npy_uint64 __pyx_t_5numpy_uint64_t;

/* "numpy.pxd":737
 * #ctypedef npy_uint128    uint128_t
 * 
 * ctypedef npy_float32    float32_t             # <<<<<<<<<<<<<<
 * ctypedef npy_float64    float64_t
 * #ctypedef npy_float80    float80_t
 */
typedef npy_float32 __pyx_t_5numpy_float32_t;

/* "numpy.pxd":738
 * 
 * ctypedef npy_float32    float32_t
 * ctypedef npy_float64    float64_t             # <<<<<<<<<<<<<<
 * #ctypedef npy_float80    float80_t
 * #ctypedef npy_float128   float128_t
 */
typedef npy_float64 __pyx_t_5numpy_float64_t;

/* "numpy.pxd":747
 * # The int types are mapped a bit surprising --
 * # numpy.int corresponds to 'l' and numpy.long to 'q'
 * ctypedef npy_long       int_t             # <<<<<<<<<<<<<<
 * ctypedef npy_longlong   long_t
 * ctypedef npy_longlong   longlong_t
 */
typedef npy_long __pyx_t_5numpy_int_t;

/* "numpy.pxd":748
 * # numpy.int corresponds to 'l' and numpy.long to 'q'
 * ctypedef npy_long       int_t
 * ctypedef npy_longlong   long_t             # <<<<<<<<<<<<<<
 * ctypedef npy_longlong   longlong_t
 * 
 */
typedef npy_longlong __pyx_t_5numpy_long_t;

/* "numpy.pxd":749
 * ctypedef npy_long       int_t
 * ctypedef npy_longlong   long_t
 * ctypedef npy_longlong   longlong_t             # <<<<<<<<<<<<<<
 * 
 * ctypedef npy_ulong      uint_t
 */
typedef npy_longlong __pyx_t_5numpy_longlong_t;

/* "numpy.pxd":751
 * ctypedef npy_longlong   longlong_t
 * 
 * ctypedef npy_ulong      uint_t             # <<<<<<<<<<<<<<
 * ctypedef npy_ulonglong  ulong_t
 * ctypedef npy_ulonglong  ulonglong_t
 */
typedef npy_ulong __pyx_t_5numpy_uint_t;

/* "numpy.pxd":752
 * 
 * ctypedef npy_ulong      uint_t
 * ctypedef npy_ulonglong  ulong_t             # <<<<<<<<<<<<<<
 * ctypedef npy_ulonglong  ulonglong_t
 * 
 */
typedef npy_ulonglong __pyx_t_5numpy_ulong_t;

/* "numpy.pxd":753
 * ctypedef npy_ulong      uint_t
 * ctypedef npy_ulonglong  ulong_t
 * ctypedef npy_ulonglong  ulonglong_t             # <<<<<<<<<<<<<<
 * 
 * ctypedef npy_intp       intp_t
 */
typedef npy_ulonglong __pyx_t_5numpy_ulonglong_t;

/* "numpy.pxd":755
 * ctypedef npy_ulonglong  ulonglong_t
 * 
 * ctypedef npy_intp       intp_t             # <<<<<<<<<<<<<<
 * ctypedef npy_uintp      uintp_t
 * 
 */
typedef npy_intp __pyx_t_5numpy_intp_t;

/* "numpy.pxd":756
 * 
 * ctypedef npy_intp       intp_t
 * ctypedef npy_uintp      uintp_t             # <<<<<<<<<<<<<<
 * 
 * ctypedef npy_double     float_t
 */
typedef npy_uintp __pyx_t_5numpy_uintp_t;

/* "numpy.pxd":758
 * ctypedef npy_uintp      uintp_t
 * 
 * ctypedef npy_double     float_t             # <<<<<<<<<<<<<<
 * ctypedef npy_double     double_t
 * ctypedef npy_longdouble longdouble_t
 */
typedef npy_double __pyx_t_5numpy_float_t;

/* "numpy.pxd":759
 * 
 * ctypedef npy_double     float_t
 * ctypedef npy_double     double_t             # <<<<<<<<<<<<<<
 * ctypedef npy_longdouble longdouble_t
 * 
 */
typedef npy_double __pyx_t_5numpy_double_t;

/* "numpy.pxd":760
 * ctypedef npy_double     float_t
 * ctypedef npy_double     double_t
 * ctypedef npy_longdouble longdouble_t             # <<<<<<<<<<<<<<
 * 
 * ctypedef npy_cfloat      cfloat_t
 */
typedef npy_longdouble __pyx_t_5numpy_longdouble_t;

/* "bsr_analysis_guts.pyx":15
 * cimport numpy as NP
 * DTYPE = NP.float
 * ctypedef NP.float_t DTYPE_t             # <<<<<<<<<<<<<<
 * 
 * cdef extern from "math.h":
 */
typedef __pyx_t_5numpy_float_t __pyx_t_17bsr_analysis_guts_DTYPE_t;
#if CYTHON_CCOMPLEX
  #ifdef __cplusplus
    typedef ::std::complex< float > __pyx_t_float_complex;
  #else
    typedef float _Complex __pyx_t_float_complex;
  #endif
#else
    typedef struct { float real, imag; } __pyx_t_float_complex;
#endif

#if CYTHON_CCOMPLEX
  #ifdef __cplusplus
    typedef ::std::complex< double > __pyx_t_double_complex;
  #else
    typedef double _Complex __pyx_t_double_complex;
  #endif
#else
    typedef struct { double real, imag; } __pyx_t_double_complex;
#endif


/*--- Type declarations ---*/
struct __pyx_obj_17bsr_analysis_guts_problem_def;

/* "numpy.pxd":762
 * ctypedef npy_longdouble longdouble_t
 * 
 * ctypedef npy_cfloat      cfloat_t             # <<<<<<<<<<<<<<
 * ctypedef npy_cdouble     cdouble_t
 * ctypedef npy_clongdouble clongdouble_t
 */
typedef npy_cfloat __pyx_t_5numpy_cfloat_t;

/* "numpy.pxd":763
 * 
 * ctypedef npy_cfloat      cfloat_t
 * ctypedef npy_cdouble     cdouble_t             # <<<<<<<<<<<<<<
 * ctypedef npy_clongdouble clongdouble_t
 * 
 */
typedef npy_cdouble __pyx_t_5numpy_cdouble_t;

/* "numpy.pxd":764
 * ctypedef npy_cfloat      cfloat_t
 * ctypedef npy_cdouble     cdouble_t
 * ctypedef npy_clongdouble clongdouble_t             # <<<<<<<<<<<<<<
 * 
 * ctypedef npy_cdouble     complex_t
 */
typedef npy_clongdouble __pyx_t_5numpy_clongdouble_t;

/* "numpy.pxd":766
 * ctypedef npy_clongdouble clongdouble_t
 * 
 * ctypedef npy_cdouble     complex_t             # <<<<<<<<<<<<<<
 * 
 * cdef inline object PyArray_MultiIterNew1(a):
 */
typedef npy_cdouble __pyx_t_5numpy_complex_t;

/* "bsr_analysis_guts.pyx":60
 * 
 * 
 * cdef class problem_def:             # <<<<<<<<<<<<<<
 *  cdef public object __g_implements__
 *  cdef initialization_s c
 */
struct __pyx_obj_17bsr_analysis_guts_problem_def {
  PyObject_HEAD
  struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *__pyx_vtab;
  PyObject *__g_implements__;
  struct initialization_s c;
  PyObject *opt_filename;
  PyObject *mcmc_filename;
  PyObject *outlist;
  double maxlogp;
};



struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def {
  int (*nprm)(struct __pyx_obj_17bsr_analysis_guts_problem_def *);
};
static struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *__pyx_vtabptr_17bsr_analysis_guts_problem_def;
#ifndef CYTHON_REFNANNY
  #define CYTHON_REFNANNY 0
#endif
#if CYTHON_REFNANNY
  typedef struct {
    void (*INCREF)(void*, PyObject*, int);
    void (*DECREF)(void*, PyObject*, int);
    void (*GOTREF)(void*, PyObject*, int);
    void (*GIVEREF)(void*, PyObject*, int);
    void* (*SetupContext)(const char*, int, const char*);
    void (*FinishContext)(void**);
  } __Pyx_RefNannyAPIStruct;
  static __Pyx_RefNannyAPIStruct *__Pyx_RefNanny = NULL;
  static __Pyx_RefNannyAPIStruct *__Pyx_RefNannyImportAPI(const char *modname); /*proto*/
  #define __Pyx_RefNannyDeclarations void *__pyx_refnanny = NULL;
#ifdef WITH_THREAD
  #define __Pyx_RefNannySetupContext(name, acquire_gil) \
          if (acquire_gil) { \
              PyGILState_STATE __pyx_gilstate_save = PyGILState_Ensure(); \
              __pyx_refnanny = __Pyx_RefNanny->SetupContext((name), __LINE__, __FILE__); \
              PyGILState_Release(__pyx_gilstate_save); \
          } else { \
              __pyx_refnanny = __Pyx_RefNanny->SetupContext((name), __LINE__, __FILE__); \
          }
#else
  #define __Pyx_RefNannySetupContext(name, acquire_gil) \
          __pyx_refnanny = __Pyx_RefNanny->SetupContext((name), __LINE__, __FILE__)
#endif
  #define __Pyx_RefNannyFinishContext() \
          __Pyx_RefNanny->FinishContext(&__pyx_refnanny)
  #define __Pyx_INCREF(r)  __Pyx_RefNanny->INCREF(__pyx_refnanny, (PyObject *)(r), __LINE__)
  #define __Pyx_DECREF(r)  __Pyx_RefNanny->DECREF(__pyx_refnanny, (PyObject *)(r), __LINE__)
  #define __Pyx_GOTREF(r)  __Pyx_RefNanny->GOTREF(__pyx_refnanny, (PyObject *)(r), __LINE__)
  #define __Pyx_GIVEREF(r) __Pyx_RefNanny->GIVEREF(__pyx_refnanny, (PyObject *)(r), __LINE__)
  #define __Pyx_XINCREF(r)  do { if((r) != NULL) {__Pyx_INCREF(r); }} while(0)
  #define __Pyx_XDECREF(r)  do { if((r) != NULL) {__Pyx_DECREF(r); }} while(0)
  #define __Pyx_XGOTREF(r)  do { if((r) != NULL) {__Pyx_GOTREF(r); }} while(0)
  #define __Pyx_XGIVEREF(r) do { if((r) != NULL) {__Pyx_GIVEREF(r);}} while(0)
#else
  #define __Pyx_RefNannyDeclarations
  #define __Pyx_RefNannySetupContext(name, acquire_gil)
  #define __Pyx_RefNannyFinishContext()
  #define __Pyx_INCREF(r) Py_INCREF(r)
  #define __Pyx_DECREF(r) Py_DECREF(r)
  #define __Pyx_GOTREF(r)
  #define __Pyx_GIVEREF(r)
  #define __Pyx_XINCREF(r) Py_XINCREF(r)
  #define __Pyx_XDECREF(r) Py_XDECREF(r)
  #define __Pyx_XGOTREF(r)
  #define __Pyx_XGIVEREF(r)
#endif /* CYTHON_REFNANNY */
#define __Pyx_CLEAR(r)    do { PyObject* tmp = ((PyObject*)(r)); r = NULL; __Pyx_DECREF(tmp);} while(0)
#define __Pyx_XCLEAR(r)   do { if((r) != NULL) {PyObject* tmp = ((PyObject*)(r)); r = NULL; __Pyx_DECREF(tmp);}} while(0)

static PyObject *__Pyx_GetName(PyObject *dict, PyObject *name); /*proto*/

static void __Pyx_RaiseArgtupleInvalid(const char* func_name, int exact,
    Py_ssize_t num_min, Py_ssize_t num_max, Py_ssize_t num_found); /*proto*/

static void __Pyx_RaiseDoubleKeywordsError(const char* func_name, PyObject* kw_name); /*proto*/

static int __Pyx_ParseOptionalKeywords(PyObject *kwds, PyObject **argnames[], \
    PyObject *kwds2, PyObject *values[], Py_ssize_t num_pos_args, \
    const char* function_name); /*proto*/

static CYTHON_INLINE int __Pyx_TypeTest(PyObject *obj, PyTypeObject *type); /*proto*/

static CYTHON_INLINE int  __Pyx_GetBufferAndValidate(Py_buffer* buf, PyObject* obj,
    __Pyx_TypeInfo* dtype, int flags, int nd, int cast, __Pyx_BufFmt_StackElem* stack);
static CYTHON_INLINE void __Pyx_SafeReleaseBuffer(Py_buffer* info);

static void __Pyx_RaiseBufferFallbackError(void); /*proto*/

static void __Pyx_RaiseBufferIndexError(int axis); /*proto*/

#define __Pyx_BufPtrStrided1d(type, buf, i0, s0) (type)((char*)buf + i0 * s0)
static CYTHON_INLINE PyObject* __Pyx_PyObject_Append(PyObject* L, PyObject* x) {
    if (likely(PyList_CheckExact(L))) {
        if (unlikely(PyList_Append(L, x) < 0)) return NULL;
        Py_INCREF(Py_None);
        return Py_None; /* this is just to have an accurate signature */
    } else {
        PyObject *r, *m;
        m = __Pyx_GetAttrString(L, "append");
        if (!m) return NULL;
        r = PyObject_CallFunctionObjArgs(m, x, NULL);
        Py_DECREF(m);
        return r;
    }
}

static CYTHON_INLINE void __Pyx_ErrRestore(PyObject *type, PyObject *value, PyObject *tb); /*proto*/
static CYTHON_INLINE void __Pyx_ErrFetch(PyObject **type, PyObject **value, PyObject **tb); /*proto*/

static int __Pyx_ArgTypeTest(PyObject *obj, PyTypeObject *type, int none_allowed,
    const char *name, int exact); /*proto*/

static void __Pyx_Raise(PyObject *type, PyObject *value, PyObject *tb, PyObject *cause); /*proto*/

static CYTHON_INLINE void __Pyx_RaiseTooManyValuesError(Py_ssize_t expected);

static CYTHON_INLINE void __Pyx_RaiseNeedMoreValuesError(Py_ssize_t index);

static CYTHON_INLINE void __Pyx_RaiseNoneNotIterableError(void);

static CYTHON_INLINE int __Pyx_IterFinish(void); /*proto*/

static int __Pyx_IternextUnpackEndCheck(PyObject *retval, Py_ssize_t expected); /*proto*/

typedef struct {
  Py_ssize_t shape, strides, suboffsets;
} __Pyx_Buf_DimInfo;
typedef struct {
  size_t refcount;
  Py_buffer pybuffer;
} __Pyx_Buffer;
typedef struct {
  __Pyx_Buffer *rcbuffer;
  char *data;
  __Pyx_Buf_DimInfo diminfo[8];
} __Pyx_LocalBuf_ND;

#if PY_MAJOR_VERSION < 3
    static int __Pyx_GetBuffer(PyObject *obj, Py_buffer *view, int flags);
    static void __Pyx_ReleaseBuffer(Py_buffer *view);
#else
    #define __Pyx_GetBuffer PyObject_GetBuffer
    #define __Pyx_ReleaseBuffer PyBuffer_Release
#endif


static Py_ssize_t __Pyx_zeros[] = {0, 0, 0, 0, 0, 0, 0, 0};
static Py_ssize_t __Pyx_minusones[] = {-1, -1, -1, -1, -1, -1, -1, -1};

static PyObject *__Pyx_Import(PyObject *name, PyObject *from_list, long level); /*proto*/

static CYTHON_INLINE void __Pyx_RaiseImportError(PyObject *name);

static CYTHON_INLINE PyObject *__Pyx_PyInt_to_py_Py_intptr_t(Py_intptr_t);

static int __Pyx_Print(PyObject*, PyObject *, int); /*proto*/
#if CYTHON_COMPILING_IN_PYPY || PY_MAJOR_VERSION >= 3
static PyObject* __pyx_print = 0;
static PyObject* __pyx_print_kwargs = 0;
#endif

static int __Pyx_PrintOne(PyObject* stream, PyObject *o); /*proto*/

#if CYTHON_CCOMPLEX
  #ifdef __cplusplus
    #define __Pyx_CREAL(z) ((z).real())
    #define __Pyx_CIMAG(z) ((z).imag())
  #else
    #define __Pyx_CREAL(z) (__real__(z))
    #define __Pyx_CIMAG(z) (__imag__(z))
  #endif
#else
    #define __Pyx_CREAL(z) ((z).real)
    #define __Pyx_CIMAG(z) ((z).imag)
#endif
#if defined(_WIN32) && defined(__cplusplus) && CYTHON_CCOMPLEX
    #define __Pyx_SET_CREAL(z,x) ((z).real(x))
    #define __Pyx_SET_CIMAG(z,y) ((z).imag(y))
#else
    #define __Pyx_SET_CREAL(z,x) __Pyx_CREAL(z) = (x)
    #define __Pyx_SET_CIMAG(z,y) __Pyx_CIMAG(z) = (y)
#endif

static CYTHON_INLINE __pyx_t_float_complex __pyx_t_float_complex_from_parts(float, float);

#if CYTHON_CCOMPLEX
    #define __Pyx_c_eqf(a, b)   ((a)==(b))
    #define __Pyx_c_sumf(a, b)  ((a)+(b))
    #define __Pyx_c_difff(a, b) ((a)-(b))
    #define __Pyx_c_prodf(a, b) ((a)*(b))
    #define __Pyx_c_quotf(a, b) ((a)/(b))
    #define __Pyx_c_negf(a)     (-(a))
  #ifdef __cplusplus
    #define __Pyx_c_is_zerof(z) ((z)==(float)0)
    #define __Pyx_c_conjf(z)    (::std::conj(z))
    #if 1
        #define __Pyx_c_absf(z)     (::std::abs(z))
        #define __Pyx_c_powf(a, b)  (::std::pow(a, b))
    #endif
  #else
    #define __Pyx_c_is_zerof(z) ((z)==0)
    #define __Pyx_c_conjf(z)    (conjf(z))
    #if 1
        #define __Pyx_c_absf(z)     (cabsf(z))
        #define __Pyx_c_powf(a, b)  (cpowf(a, b))
    #endif
 #endif
#else
    static CYTHON_INLINE int __Pyx_c_eqf(__pyx_t_float_complex, __pyx_t_float_complex);
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_sumf(__pyx_t_float_complex, __pyx_t_float_complex);
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_difff(__pyx_t_float_complex, __pyx_t_float_complex);
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_prodf(__pyx_t_float_complex, __pyx_t_float_complex);
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_quotf(__pyx_t_float_complex, __pyx_t_float_complex);
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_negf(__pyx_t_float_complex);
    static CYTHON_INLINE int __Pyx_c_is_zerof(__pyx_t_float_complex);
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_conjf(__pyx_t_float_complex);
    #if 1
        static CYTHON_INLINE float __Pyx_c_absf(__pyx_t_float_complex);
        static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_powf(__pyx_t_float_complex, __pyx_t_float_complex);
    #endif
#endif

static CYTHON_INLINE __pyx_t_double_complex __pyx_t_double_complex_from_parts(double, double);

#if CYTHON_CCOMPLEX
    #define __Pyx_c_eq(a, b)   ((a)==(b))
    #define __Pyx_c_sum(a, b)  ((a)+(b))
    #define __Pyx_c_diff(a, b) ((a)-(b))
    #define __Pyx_c_prod(a, b) ((a)*(b))
    #define __Pyx_c_quot(a, b) ((a)/(b))
    #define __Pyx_c_neg(a)     (-(a))
  #ifdef __cplusplus
    #define __Pyx_c_is_zero(z) ((z)==(double)0)
    #define __Pyx_c_conj(z)    (::std::conj(z))
    #if 1
        #define __Pyx_c_abs(z)     (::std::abs(z))
        #define __Pyx_c_pow(a, b)  (::std::pow(a, b))
    #endif
  #else
    #define __Pyx_c_is_zero(z) ((z)==0)
    #define __Pyx_c_conj(z)    (conj(z))
    #if 1
        #define __Pyx_c_abs(z)     (cabs(z))
        #define __Pyx_c_pow(a, b)  (cpow(a, b))
    #endif
 #endif
#else
    static CYTHON_INLINE int __Pyx_c_eq(__pyx_t_double_complex, __pyx_t_double_complex);
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_sum(__pyx_t_double_complex, __pyx_t_double_complex);
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_diff(__pyx_t_double_complex, __pyx_t_double_complex);
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_prod(__pyx_t_double_complex, __pyx_t_double_complex);
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_quot(__pyx_t_double_complex, __pyx_t_double_complex);
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_neg(__pyx_t_double_complex);
    static CYTHON_INLINE int __Pyx_c_is_zero(__pyx_t_double_complex);
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_conj(__pyx_t_double_complex);
    #if 1
        static CYTHON_INLINE double __Pyx_c_abs(__pyx_t_double_complex);
        static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_pow(__pyx_t_double_complex, __pyx_t_double_complex);
    #endif
#endif

static CYTHON_INLINE unsigned char __Pyx_PyInt_AsUnsignedChar(PyObject *);

static CYTHON_INLINE unsigned short __Pyx_PyInt_AsUnsignedShort(PyObject *);

static CYTHON_INLINE unsigned int __Pyx_PyInt_AsUnsignedInt(PyObject *);

static CYTHON_INLINE char __Pyx_PyInt_AsChar(PyObject *);

static CYTHON_INLINE short __Pyx_PyInt_AsShort(PyObject *);

static CYTHON_INLINE int __Pyx_PyInt_AsInt(PyObject *);

static CYTHON_INLINE signed char __Pyx_PyInt_AsSignedChar(PyObject *);

static CYTHON_INLINE signed short __Pyx_PyInt_AsSignedShort(PyObject *);

static CYTHON_INLINE signed int __Pyx_PyInt_AsSignedInt(PyObject *);

static CYTHON_INLINE int __Pyx_PyInt_AsLongDouble(PyObject *);

static CYTHON_INLINE unsigned long __Pyx_PyInt_AsUnsignedLong(PyObject *);

static CYTHON_INLINE unsigned PY_LONG_LONG __Pyx_PyInt_AsUnsignedLongLong(PyObject *);

static CYTHON_INLINE long __Pyx_PyInt_AsLong(PyObject *);

static CYTHON_INLINE PY_LONG_LONG __Pyx_PyInt_AsLongLong(PyObject *);

static CYTHON_INLINE signed long __Pyx_PyInt_AsSignedLong(PyObject *);

static CYTHON_INLINE signed PY_LONG_LONG __Pyx_PyInt_AsSignedLongLong(PyObject *);

static int __Pyx_check_binary_version(void);

static int __Pyx_SetVtable(PyObject *dict, void *vtable); /*proto*/

#if !defined(__Pyx_PyIdentifier_FromString)
#if PY_MAJOR_VERSION < 3
  #define __Pyx_PyIdentifier_FromString(s) PyString_FromString(s)
#else
  #define __Pyx_PyIdentifier_FromString(s) PyUnicode_FromString(s)
#endif
#endif

static PyObject *__Pyx_ImportModule(const char *name); /*proto*/

static PyTypeObject *__Pyx_ImportType(const char *module_name, const char *class_name, size_t size, int strict);  /*proto*/

typedef struct {
    int code_line;
    PyCodeObject* code_object;
} __Pyx_CodeObjectCacheEntry;
struct __Pyx_CodeObjectCache {
    int count;
    int max_count;
    __Pyx_CodeObjectCacheEntry* entries;
};
static struct __Pyx_CodeObjectCache __pyx_code_cache = {0,0,NULL};
static int __pyx_bisect_code_objects(__Pyx_CodeObjectCacheEntry* entries, int count, int code_line);
static PyCodeObject *__pyx_find_code_object(int code_line);
static void __pyx_insert_code_object(int code_line, PyCodeObject* code_object);

static void __Pyx_AddTraceback(const char *funcname, int c_line,
                               int py_line, const char *filename); /*proto*/

static int __Pyx_InitStrings(__Pyx_StringTabEntry *t); /*proto*/


/* Module declarations from 'cpython.buffer' */

/* Module declarations from 'cpython.ref' */

/* Module declarations from 'libc.stdio' */

/* Module declarations from 'cpython.object' */

/* Module declarations from '__builtin__' */

/* Module declarations from 'cpython.type' */
static PyTypeObject *__pyx_ptype_7cpython_4type_type = 0;

/* Module declarations from 'libc.stdlib' */

/* Module declarations from 'numpy' */

/* Module declarations from 'numpy' */
static PyTypeObject *__pyx_ptype_5numpy_dtype = 0;
static PyTypeObject *__pyx_ptype_5numpy_flatiter = 0;
static PyTypeObject *__pyx_ptype_5numpy_broadcast = 0;
static PyTypeObject *__pyx_ptype_5numpy_ndarray = 0;
static PyTypeObject *__pyx_ptype_5numpy_ufunc = 0;
static CYTHON_INLINE char *__pyx_f_5numpy__util_dtypestring(PyArray_Descr *, char *, char *, int *); /*proto*/

/* Module declarations from 'libc' */

/* Module declarations from 'bsr_analysis_guts' */
static PyTypeObject *__pyx_ptype_17bsr_analysis_guts_problem_def = 0;
static __Pyx_TypeInfo __Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t = { "DTYPE_t", NULL, sizeof(__pyx_t_17bsr_analysis_guts_DTYPE_t), { 0 }, 0, 'R', 0, 0 };
#define __Pyx_MODULE_NAME "bsr_analysis_guts"
int __pyx_module_is_main_bsr_analysis_guts = 0;

/* Implementation of 'bsr_analysis_guts' */
static PyObject *__pyx_builtin_range;
static PyObject *__pyx_builtin_enumerate;
static PyObject *__pyx_builtin_ValueError;
static PyObject *__pyx_builtin_RuntimeError;
static int __pyx_pf_17bsr_analysis_guts_11problem_def___init__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyObject *__pyx_v_ifilename, PyObject *__pyx_v_opt_filename); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_2guesses(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_4logp(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_6fixer(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_8output_fcn(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_10reset_outlist(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_12max_fcn(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_14close(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_16requested_samples(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self); /* proto */
static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements_____get__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self); /* proto */
static int __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements___2__set__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyObject *__pyx_v_value); /* proto */
static int __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements___4__del__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self); /* proto */
static int __pyx_pf_5numpy_7ndarray___getbuffer__(PyArrayObject *__pyx_v_self, Py_buffer *__pyx_v_info, int __pyx_v_flags); /* proto */
static void __pyx_pf_5numpy_7ndarray_2__releasebuffer__(PyArrayObject *__pyx_v_self, Py_buffer *__pyx_v_info); /* proto */
static char __pyx_k_1[] = "logP=%.2f at t=%.3f";
static char __pyx_k_2[] = "Allocating for wprojct, size=";
static char __pyx_k_3[] = "wproject returns false.";
static char __pyx_k_4[] = "Entering bsr_analysis_guts.close()";
static char __pyx_k_5[] = "Nprm=";
static char __pyx_k_6[] = "n_samples=";
static char __pyx_k_7[] = "Just about to call wsdo_mcmc_output with";
static char __pyx_k_8[] = "\nCLOSE done";
static char __pyx_k_9[] = "ndarray is not C contiguous";
static char __pyx_k_11[] = "ndarray is not Fortran contiguous";
static char __pyx_k_13[] = "Non-native byte order not supported";
static char __pyx_k_15[] = "unknown dtype code in numpy.pxd (%d)";
static char __pyx_k_16[] = "Format string allocated too short, see comment in numpy.pxd";
static char __pyx_k_19[] = "Format string allocated too short.";
static char __pyx_k__B[] = "B";
static char __pyx_k__H[] = "H";
static char __pyx_k__I[] = "I";
static char __pyx_k__L[] = "L";
static char __pyx_k__O[] = "O";
static char __pyx_k__Q[] = "Q";
static char __pyx_k__b[] = "b";
static char __pyx_k__d[] = "d";
static char __pyx_k__f[] = "f";
static char __pyx_k__g[] = "g";
static char __pyx_k__h[] = "h";
static char __pyx_k__i[] = "i";
static char __pyx_k__l[] = "l";
static char __pyx_k__q[] = "q";
static char __pyx_k__NP[] = "NP";
static char __pyx_k__Zd[] = "Zd";
static char __pyx_k__Zf[] = "Zf";
static char __pyx_k__Zg[] = "Zg";
static char __pyx_k__sys[] = "sys";
static char __pyx_k__mcmc[] = "mcmc";
static char __pyx_k__time[] = "time";
static char __pyx_k__DTYPE[] = "DTYPE";
static char __pyx_k__clock[] = "clock";
static char __pyx_k__dtype[] = "dtype";
static char __pyx_k__float[] = "float";
static char __pyx_k__flush[] = "flush";
static char __pyx_k__numpy[] = "numpy";
static char __pyx_k__range[] = "range";
static char __pyx_k__zeros[] = "zeros";
static char __pyx_k__stdout[] = "stdout";
static char __pyx_k__samples[] = "samples";
static char __pyx_k____main__[] = "__main__";
static char __pyx_k____test__[] = "__test__";
static char __pyx_k__gmisclib[] = "gmisclib";
static char __pyx_k__enumerate[] = "enumerate";
static char __pyx_k__ifilename[] = "ifilename";
static char __pyx_k__ValueError[] = "ValueError";
static char __pyx_k__RuntimeError[] = "RuntimeError";
static char __pyx_k__opt_filename[] = "opt_filename";
static char __pyx_k__NotGoodPosition[] = "NotGoodPosition";
static char __pyx_k__problem_definition[] = "problem_definition";
static PyObject *__pyx_kp_s_1;
static PyObject *__pyx_kp_u_11;
static PyObject *__pyx_kp_u_13;
static PyObject *__pyx_kp_u_15;
static PyObject *__pyx_kp_u_16;
static PyObject *__pyx_kp_u_19;
static PyObject *__pyx_kp_s_2;
static PyObject *__pyx_kp_s_3;
static PyObject *__pyx_kp_s_4;
static PyObject *__pyx_kp_s_5;
static PyObject *__pyx_kp_s_6;
static PyObject *__pyx_kp_s_7;
static PyObject *__pyx_kp_s_8;
static PyObject *__pyx_kp_u_9;
static PyObject *__pyx_n_s__DTYPE;
static PyObject *__pyx_n_s__NP;
static PyObject *__pyx_n_s__NotGoodPosition;
static PyObject *__pyx_n_s__RuntimeError;
static PyObject *__pyx_n_s__ValueError;
static PyObject *__pyx_n_s____main__;
static PyObject *__pyx_n_s____test__;
static PyObject *__pyx_n_s__clock;
static PyObject *__pyx_n_s__dtype;
static PyObject *__pyx_n_s__enumerate;
static PyObject *__pyx_n_s__float;
static PyObject *__pyx_n_s__flush;
static PyObject *__pyx_n_s__gmisclib;
static PyObject *__pyx_n_s__ifilename;
static PyObject *__pyx_n_s__mcmc;
static PyObject *__pyx_n_s__numpy;
static PyObject *__pyx_n_s__opt_filename;
static PyObject *__pyx_n_s__problem_definition;
static PyObject *__pyx_n_s__range;
static PyObject *__pyx_n_s__samples;
static PyObject *__pyx_n_s__stdout;
static PyObject *__pyx_n_s__sys;
static PyObject *__pyx_n_s__time;
static PyObject *__pyx_n_s__zeros;
static PyObject *__pyx_int_15;
static PyObject *__pyx_k_tuple_10;
static PyObject *__pyx_k_tuple_12;
static PyObject *__pyx_k_tuple_14;
static PyObject *__pyx_k_tuple_17;
static PyObject *__pyx_k_tuple_18;
static PyObject *__pyx_k_tuple_20;

/* Python wrapper */
static int __pyx_pw_17bsr_analysis_guts_11problem_def_1__init__(PyObject *__pyx_v_self, PyObject *__pyx_args, PyObject *__pyx_kwds); /*proto*/
static char __pyx_doc_17bsr_analysis_guts_11problem_def___init__[] = "This initializes the description of the overall problem\n\t\tto be solved.\n\t\t";
#if CYTHON_COMPILING_IN_CPYTHON
struct wrapperbase __pyx_wrapperbase_17bsr_analysis_guts_11problem_def___init__;
#endif
static int __pyx_pw_17bsr_analysis_guts_11problem_def_1__init__(PyObject *__pyx_v_self, PyObject *__pyx_args, PyObject *__pyx_kwds) {
  PyObject *__pyx_v_ifilename = 0;
  PyObject *__pyx_v_opt_filename = 0;
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__init__ (wrapper)", 0);
  {
    static PyObject **__pyx_pyargnames[] = {&__pyx_n_s__ifilename,&__pyx_n_s__opt_filename,0};
    PyObject* values[2] = {0,0};
    if (unlikely(__pyx_kwds)) {
      Py_ssize_t kw_args;
      const Py_ssize_t pos_args = PyTuple_GET_SIZE(__pyx_args);
      switch (pos_args) {
        case  2: values[1] = PyTuple_GET_ITEM(__pyx_args, 1);
        case  1: values[0] = PyTuple_GET_ITEM(__pyx_args, 0);
        case  0: break;
        default: goto __pyx_L5_argtuple_error;
      }
      kw_args = PyDict_Size(__pyx_kwds);
      switch (pos_args) {
        case  0:
        if (likely((values[0] = PyDict_GetItem(__pyx_kwds, __pyx_n_s__ifilename)) != 0)) kw_args--;
        else goto __pyx_L5_argtuple_error;
        case  1:
        if (likely((values[1] = PyDict_GetItem(__pyx_kwds, __pyx_n_s__opt_filename)) != 0)) kw_args--;
        else {
          __Pyx_RaiseArgtupleInvalid("__init__", 1, 2, 2, 1); {__pyx_filename = __pyx_f[0]; __pyx_lineno = 66; __pyx_clineno = __LINE__; goto __pyx_L3_error;}
        }
      }
      if (unlikely(kw_args > 0)) {
        if (unlikely(__Pyx_ParseOptionalKeywords(__pyx_kwds, __pyx_pyargnames, 0, values, pos_args, "__init__") < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 66; __pyx_clineno = __LINE__; goto __pyx_L3_error;}
      }
    } else if (PyTuple_GET_SIZE(__pyx_args) != 2) {
      goto __pyx_L5_argtuple_error;
    } else {
      values[0] = PyTuple_GET_ITEM(__pyx_args, 0);
      values[1] = PyTuple_GET_ITEM(__pyx_args, 1);
    }
    __pyx_v_ifilename = values[0];
    __pyx_v_opt_filename = values[1];
  }
  goto __pyx_L4_argument_unpacking_done;
  __pyx_L5_argtuple_error:;
  __Pyx_RaiseArgtupleInvalid("__init__", 1, 2, 2, PyTuple_GET_SIZE(__pyx_args)); {__pyx_filename = __pyx_f[0]; __pyx_lineno = 66; __pyx_clineno = __LINE__; goto __pyx_L3_error;}
  __pyx_L3_error:;
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.__init__", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __Pyx_RefNannyFinishContext();
  return -1;
  __pyx_L4_argument_unpacking_done:;
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def___init__(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self), __pyx_v_ifilename, __pyx_v_opt_filename);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":66
 *  cdef double maxlogp
 * 
 *  def __init__(self, ifilename, opt_filename):             # <<<<<<<<<<<<<<
 *      """This initializes the description of the overall problem
 *      to be solved.
 */

static int __pyx_pf_17bsr_analysis_guts_11problem_def___init__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyObject *__pyx_v_ifilename, PyObject *__pyx_v_opt_filename) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  const char* __pyx_t_1;
  const char* __pyx_t_2;
  PyObject *__pyx_t_3 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("__init__", 0);

  /* "bsr_analysis_guts.pyx":70
 *      to be solved.
 *      """
 *      lawcjc_init(ifilename, opt_filename, &self.c)             # <<<<<<<<<<<<<<
 *      self.maxlogp = -1e38
 *      self.__g_implements__ = [ 'problem_definition' ]
 */
  __pyx_t_1 = PyBytes_AsString(__pyx_v_ifilename); if (unlikely((__pyx_t_1 == (const char*)NULL) && PyErr_Occurred())) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 70; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_t_2 = PyBytes_AsString(__pyx_v_opt_filename); if (unlikely((__pyx_t_2 == (const char*)NULL) && PyErr_Occurred())) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 70; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  lawcjc_init(__pyx_t_1, __pyx_t_2, (&__pyx_v_self->c));

  /* "bsr_analysis_guts.pyx":71
 *      """
 *      lawcjc_init(ifilename, opt_filename, &self.c)
 *      self.maxlogp = -1e38             # <<<<<<<<<<<<<<
 *      self.__g_implements__ = [ 'problem_definition' ]
 *      self.outlist = []
 */
  __pyx_v_self->maxlogp = -1e38;

  /* "bsr_analysis_guts.pyx":72
 *      lawcjc_init(ifilename, opt_filename, &self.c)
 *      self.maxlogp = -1e38
 *      self.__g_implements__ = [ 'problem_definition' ]             # <<<<<<<<<<<<<<
 *      self.outlist = []
 * 
 */
  __pyx_t_3 = PyList_New(1); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 72; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_3);
  __Pyx_INCREF(((PyObject *)__pyx_n_s__problem_definition));
  PyList_SET_ITEM(__pyx_t_3, 0, ((PyObject *)__pyx_n_s__problem_definition));
  __Pyx_GIVEREF(((PyObject *)__pyx_n_s__problem_definition));
  __Pyx_GIVEREF(((PyObject *)__pyx_t_3));
  __Pyx_GOTREF(__pyx_v_self->__g_implements__);
  __Pyx_DECREF(__pyx_v_self->__g_implements__);
  __pyx_v_self->__g_implements__ = ((PyObject *)__pyx_t_3);
  __pyx_t_3 = 0;

  /* "bsr_analysis_guts.pyx":73
 *      self.maxlogp = -1e38
 *      self.__g_implements__ = [ 'problem_definition' ]
 *      self.outlist = []             # <<<<<<<<<<<<<<
 * 
 *  cdef int nprm(self) except -1:
 */
  __pyx_t_3 = PyList_New(0); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 73; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_3);
  __Pyx_GIVEREF(((PyObject *)__pyx_t_3));
  __Pyx_GOTREF(__pyx_v_self->outlist);
  __Pyx_DECREF(__pyx_v_self->outlist);
  __pyx_v_self->outlist = ((PyObject *)__pyx_t_3);
  __pyx_t_3 = 0;

  __pyx_r = 0;
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_3);
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.__init__", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = -1;
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":75
 *      self.outlist = []
 * 
 *  cdef int nprm(self) except -1:             # <<<<<<<<<<<<<<
 *      assert self.c.nunconstrained > 0
 *      return self.c.nunconstrained
 */

static int __pyx_f_17bsr_analysis_guts_11problem_def_nprm(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("nprm", 0);

  /* "bsr_analysis_guts.pyx":76
 * 
 *  cdef int nprm(self) except -1:
 *      assert self.c.nunconstrained > 0             # <<<<<<<<<<<<<<
 *      return self.c.nunconstrained
 * 
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  if (unlikely(!(__pyx_v_self->c.nunconstrained > 0))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 76; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":77
 *  cdef int nprm(self) except -1:
 *      assert self.c.nunconstrained > 0
 *      return self.c.nunconstrained             # <<<<<<<<<<<<<<
 * 
 *  def guesses(self):
 */
  __pyx_r = __pyx_v_self->c.nunconstrained;
  goto __pyx_L0;

  __pyx_r = 0;
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.nprm", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = -1;
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_3guesses(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_3guesses(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("guesses (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_2guesses(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":79
 *      return self.c.nunconstrained
 * 
 *  def guesses(self):             # <<<<<<<<<<<<<<
 *      cdef int nguesses = self.nprm() + 5
 *      cdef double**x = double2alloc(nguesses, self.nprm())
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_2guesses(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  int __pyx_v_nguesses;
  double **__pyx_v_x;
  PyObject *__pyx_v_out = 0;
  int __pyx_v_i;
  int __pyx_v_j;
  PyArrayObject *__pyx_v_a = 0;
  __Pyx_LocalBuf_ND __pyx_pybuffernd_a;
  __Pyx_Buffer __pyx_pybuffer_a;
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  PyObject *__pyx_t_2 = NULL;
  int __pyx_t_3;
  PyObject *__pyx_t_4 = NULL;
  int __pyx_t_5;
  PyObject *__pyx_t_6 = NULL;
  PyObject *__pyx_t_7 = NULL;
  PyArrayObject *__pyx_t_8 = NULL;
  PyObject *__pyx_t_9 = NULL;
  PyObject *__pyx_t_10 = NULL;
  PyObject *__pyx_t_11 = NULL;
  int __pyx_t_12;
  int __pyx_t_13;
  int __pyx_t_14;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("guesses", 0);
  __pyx_pybuffer_a.pybuffer.buf = NULL;
  __pyx_pybuffer_a.refcount = 0;
  __pyx_pybuffernd_a.data = NULL;
  __pyx_pybuffernd_a.rcbuffer = &__pyx_pybuffer_a;

  /* "bsr_analysis_guts.pyx":80
 * 
 *  def guesses(self):
 *      cdef int nguesses = self.nprm() + 5             # <<<<<<<<<<<<<<
 *      cdef double**x = double2alloc(nguesses, self.nprm())
 *      cdef object out = []
 */
  __pyx_t_1 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_1 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 80; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_v_nguesses = (__pyx_t_1 + 5);

  /* "bsr_analysis_guts.pyx":81
 *  def guesses(self):
 *      cdef int nguesses = self.nprm() + 5
 *      cdef double**x = double2alloc(nguesses, self.nprm())             # <<<<<<<<<<<<<<
 *      cdef object out = []
 *      lawcjc_start(nguesses, x, &self.c)
 */
  __pyx_t_1 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_1 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 81; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_v_x = double2alloc(__pyx_v_nguesses, __pyx_t_1);

  /* "bsr_analysis_guts.pyx":82
 *      cdef int nguesses = self.nprm() + 5
 *      cdef double**x = double2alloc(nguesses, self.nprm())
 *      cdef object out = []             # <<<<<<<<<<<<<<
 *      lawcjc_start(nguesses, x, &self.c)
 *      cdef int i, j
 */
  __pyx_t_2 = PyList_New(0); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 82; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  __pyx_v_out = ((PyObject *)__pyx_t_2);
  __pyx_t_2 = 0;

  /* "bsr_analysis_guts.pyx":83
 *      cdef double**x = double2alloc(nguesses, self.nprm())
 *      cdef object out = []
 *      lawcjc_start(nguesses, x, &self.c)             # <<<<<<<<<<<<<<
 *      cdef int i, j
 *      cdef NP.ndarray[DTYPE_t, ndim=1] a
 */
  lawcjc_start(__pyx_v_nguesses, __pyx_v_x, (&__pyx_v_self->c));

  /* "bsr_analysis_guts.pyx":86
 *      cdef int i, j
 *      cdef NP.ndarray[DTYPE_t, ndim=1] a
 *      for j in range(nguesses):             # <<<<<<<<<<<<<<
 *          a = NP.zeros((self.nprm(),), dtype=DTYPE)
 *          for i in range(self.nprm()):
 */
  __pyx_t_1 = __pyx_v_nguesses;
  for (__pyx_t_3 = 0; __pyx_t_3 < __pyx_t_1; __pyx_t_3+=1) {
    __pyx_v_j = __pyx_t_3;

    /* "bsr_analysis_guts.pyx":87
 *      cdef NP.ndarray[DTYPE_t, ndim=1] a
 *      for j in range(nguesses):
 *          a = NP.zeros((self.nprm(),), dtype=DTYPE)             # <<<<<<<<<<<<<<
 *          for i in range(self.nprm()):
 *              a[i] = x[j][i]
 */
    __pyx_t_2 = __Pyx_GetName(__pyx_m, __pyx_n_s__NP); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_2);
    __pyx_t_4 = PyObject_GetAttr(__pyx_t_2, __pyx_n_s__zeros); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_4);
    __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;
    __pyx_t_5 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_5 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __pyx_t_2 = PyInt_FromLong(__pyx_t_5); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_2);
    __pyx_t_6 = PyTuple_New(1); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_6);
    PyTuple_SET_ITEM(__pyx_t_6, 0, __pyx_t_2);
    __Pyx_GIVEREF(__pyx_t_2);
    __pyx_t_2 = 0;
    __pyx_t_2 = PyTuple_New(1); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_2);
    PyTuple_SET_ITEM(__pyx_t_2, 0, ((PyObject *)__pyx_t_6));
    __Pyx_GIVEREF(((PyObject *)__pyx_t_6));
    __pyx_t_6 = 0;
    __pyx_t_6 = PyDict_New(); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(((PyObject *)__pyx_t_6));
    __pyx_t_7 = __Pyx_GetName(__pyx_m, __pyx_n_s__DTYPE); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_7);
    if (PyDict_SetItem(__pyx_t_6, ((PyObject *)__pyx_n_s__dtype), __pyx_t_7) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_DECREF(__pyx_t_7); __pyx_t_7 = 0;
    __pyx_t_7 = PyObject_Call(__pyx_t_4, ((PyObject *)__pyx_t_2), ((PyObject *)__pyx_t_6)); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_7);
    __Pyx_DECREF(__pyx_t_4); __pyx_t_4 = 0;
    __Pyx_DECREF(((PyObject *)__pyx_t_2)); __pyx_t_2 = 0;
    __Pyx_DECREF(((PyObject *)__pyx_t_6)); __pyx_t_6 = 0;
    if (!(likely(((__pyx_t_7) == Py_None) || likely(__Pyx_TypeTest(__pyx_t_7, __pyx_ptype_5numpy_ndarray))))) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __pyx_t_8 = ((PyArrayObject *)__pyx_t_7);
    {
      __Pyx_BufFmt_StackElem __pyx_stack[1];
      __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_a.rcbuffer->pybuffer);
      __pyx_t_5 = __Pyx_GetBufferAndValidate(&__pyx_pybuffernd_a.rcbuffer->pybuffer, (PyObject*)__pyx_t_8, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES| PyBUF_WRITABLE, 1, 0, __pyx_stack);
      if (unlikely(__pyx_t_5 < 0)) {
        PyErr_Fetch(&__pyx_t_9, &__pyx_t_10, &__pyx_t_11);
        if (unlikely(__Pyx_GetBufferAndValidate(&__pyx_pybuffernd_a.rcbuffer->pybuffer, (PyObject*)__pyx_v_a, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES| PyBUF_WRITABLE, 1, 0, __pyx_stack) == -1)) {
          Py_XDECREF(__pyx_t_9); Py_XDECREF(__pyx_t_10); Py_XDECREF(__pyx_t_11);
          __Pyx_RaiseBufferFallbackError();
        } else {
          PyErr_Restore(__pyx_t_9, __pyx_t_10, __pyx_t_11);
        }
      }
      __pyx_pybuffernd_a.diminfo[0].strides = __pyx_pybuffernd_a.rcbuffer->pybuffer.strides[0]; __pyx_pybuffernd_a.diminfo[0].shape = __pyx_pybuffernd_a.rcbuffer->pybuffer.shape[0];
      if (unlikely(__pyx_t_5 < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 87; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    __pyx_t_8 = 0;
    __Pyx_XDECREF(((PyObject *)__pyx_v_a));
    __pyx_v_a = ((PyArrayObject *)__pyx_t_7);
    __pyx_t_7 = 0;

    /* "bsr_analysis_guts.pyx":88
 *      for j in range(nguesses):
 *          a = NP.zeros((self.nprm(),), dtype=DTYPE)
 *          for i in range(self.nprm()):             # <<<<<<<<<<<<<<
 *              a[i] = x[j][i]
 *          out.append(a)
 */
    __pyx_t_5 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_5 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 88; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    for (__pyx_t_12 = 0; __pyx_t_12 < __pyx_t_5; __pyx_t_12+=1) {
      __pyx_v_i = __pyx_t_12;

      /* "bsr_analysis_guts.pyx":89
 *          a = NP.zeros((self.nprm(),), dtype=DTYPE)
 *          for i in range(self.nprm()):
 *              a[i] = x[j][i]             # <<<<<<<<<<<<<<
 *          out.append(a)
 *      double2free(x)
 */
      __pyx_t_13 = __pyx_v_i;
      __pyx_t_14 = -1;
      if (__pyx_t_13 < 0) {
        __pyx_t_13 += __pyx_pybuffernd_a.diminfo[0].shape;
        if (unlikely(__pyx_t_13 < 0)) __pyx_t_14 = 0;
      } else if (unlikely(__pyx_t_13 >= __pyx_pybuffernd_a.diminfo[0].shape)) __pyx_t_14 = 0;
      if (unlikely(__pyx_t_14 != -1)) {
        __Pyx_RaiseBufferIndexError(__pyx_t_14);
        {__pyx_filename = __pyx_f[0]; __pyx_lineno = 89; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      }
      *__Pyx_BufPtrStrided1d(__pyx_t_17bsr_analysis_guts_DTYPE_t *, __pyx_pybuffernd_a.rcbuffer->pybuffer.buf, __pyx_t_13, __pyx_pybuffernd_a.diminfo[0].strides) = ((__pyx_v_x[__pyx_v_j])[__pyx_v_i]);
    }

    /* "bsr_analysis_guts.pyx":90
 *          for i in range(self.nprm()):
 *              a[i] = x[j][i]
 *          out.append(a)             # <<<<<<<<<<<<<<
 *      double2free(x)
 *      return out
 */
    __pyx_t_7 = __Pyx_PyObject_Append(__pyx_v_out, ((PyObject *)__pyx_v_a)); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 90; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_7);
    __Pyx_DECREF(__pyx_t_7); __pyx_t_7 = 0;
  }

  /* "bsr_analysis_guts.pyx":91
 *              a[i] = x[j][i]
 *          out.append(a)
 *      double2free(x)             # <<<<<<<<<<<<<<
 *      return out
 * 
 */
  double2free(__pyx_v_x);

  /* "bsr_analysis_guts.pyx":92
 *          out.append(a)
 *      double2free(x)
 *      return out             # <<<<<<<<<<<<<<
 * 
 *  def logp(self, NP.ndarray[DTYPE_t, ndim=1] x):
 */
  __Pyx_XDECREF(__pyx_r);
  __Pyx_INCREF(__pyx_v_out);
  __pyx_r = __pyx_v_out;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_2);
  __Pyx_XDECREF(__pyx_t_4);
  __Pyx_XDECREF(__pyx_t_6);
  __Pyx_XDECREF(__pyx_t_7);
  { PyObject *__pyx_type, *__pyx_value, *__pyx_tb;
    __Pyx_ErrFetch(&__pyx_type, &__pyx_value, &__pyx_tb);
    __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_a.rcbuffer->pybuffer);
  __Pyx_ErrRestore(__pyx_type, __pyx_value, __pyx_tb);}
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.guesses", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  goto __pyx_L2;
  __pyx_L0:;
  __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_a.rcbuffer->pybuffer);
  __pyx_L2:;
  __Pyx_XDECREF(__pyx_v_out);
  __Pyx_XDECREF((PyObject *)__pyx_v_a);
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_5logp(PyObject *__pyx_v_self, PyObject *__pyx_v_x); /*proto*/
static char __pyx_doc_17bsr_analysis_guts_11problem_def_4logp[] = "This function is the key interface to the MCMC module.\n\t\tThis should return the log of the probability of seeing the\n\t\tactual data, for a given set of parameters x.\n\n\t\tIn actual fact, it often just pulls the value from the cache,\n\t\tbecause a prior call to fixer() already calculated it.\n\t\t";
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_5logp(PyObject *__pyx_v_self, PyObject *__pyx_v_x) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("logp (wrapper)", 0);
  if (unlikely(!__Pyx_ArgTypeTest(((PyObject *)__pyx_v_x), __pyx_ptype_5numpy_ndarray, 1, "x", 0))) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 94; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_4logp(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self), ((PyArrayObject *)__pyx_v_x));
  goto __pyx_L0;
  __pyx_L1_error:;
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":94
 *      return out
 * 
 *  def logp(self, NP.ndarray[DTYPE_t, ndim=1] x):             # <<<<<<<<<<<<<<
 *      """This function is the key interface to the MCMC module.
 *      This should return the log of the probability of seeing the
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_4logp(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x) {
  double *__pyx_v_xtmp;
  int __pyx_v_i;
  double __pyx_v_tmp;
  __Pyx_LocalBuf_ND __pyx_pybuffernd_x;
  __Pyx_Buffer __pyx_pybuffer_x;
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  npy_intp __pyx_t_2;
  int __pyx_t_3;
  int __pyx_t_4;
  PyObject *__pyx_t_5 = NULL;
  PyObject *__pyx_t_6 = NULL;
  PyObject *__pyx_t_7 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("logp", 0);
  __pyx_pybuffer_x.pybuffer.buf = NULL;
  __pyx_pybuffer_x.refcount = 0;
  __pyx_pybuffernd_x.data = NULL;
  __pyx_pybuffernd_x.rcbuffer = &__pyx_pybuffer_x;
  {
    __Pyx_BufFmt_StackElem __pyx_stack[1];
    if (unlikely(__Pyx_GetBufferAndValidate(&__pyx_pybuffernd_x.rcbuffer->pybuffer, (PyObject*)__pyx_v_x, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES, 1, 0, __pyx_stack) == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 94; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  __pyx_pybuffernd_x.diminfo[0].strides = __pyx_pybuffernd_x.rcbuffer->pybuffer.strides[0]; __pyx_pybuffernd_x.diminfo[0].shape = __pyx_pybuffernd_x.rcbuffer->pybuffer.shape[0];

  /* "bsr_analysis_guts.pyx":102
 *      because a prior call to fixer() already calculated it.
 *      """
 *      assert x.shape[0] == self.nprm()             # <<<<<<<<<<<<<<
 *      cdef double *xtmp = double1alloc(x.shape[0])
 *      cdef int i
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  __pyx_t_1 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_1 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 102; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  if (unlikely(!((__pyx_v_x->dimensions[0]) == __pyx_t_1))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 102; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":103
 *      """
 *      assert x.shape[0] == self.nprm()
 *      cdef double *xtmp = double1alloc(x.shape[0])             # <<<<<<<<<<<<<<
 *      cdef int i
 *      for i in range(x.shape[0]):
 */
  __pyx_v_xtmp = double1alloc((__pyx_v_x->dimensions[0]));

  /* "bsr_analysis_guts.pyx":105
 *      cdef double *xtmp = double1alloc(x.shape[0])
 *      cdef int i
 *      for i in range(x.shape[0]):             # <<<<<<<<<<<<<<
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)
 */
  __pyx_t_2 = (__pyx_v_x->dimensions[0]);
  for (__pyx_t_1 = 0; __pyx_t_1 < __pyx_t_2; __pyx_t_1+=1) {
    __pyx_v_i = __pyx_t_1;

    /* "bsr_analysis_guts.pyx":106
 *      cdef int i
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]             # <<<<<<<<<<<<<<
 *      assert(double1test(xtmp)==0)
 *      cdef double tmp = wsdo_logp(xtmp, &self.c, 0)
 */
    __pyx_t_3 = __pyx_v_i;
    __pyx_t_4 = -1;
    if (__pyx_t_3 < 0) {
      __pyx_t_3 += __pyx_pybuffernd_x.diminfo[0].shape;
      if (unlikely(__pyx_t_3 < 0)) __pyx_t_4 = 0;
    } else if (unlikely(__pyx_t_3 >= __pyx_pybuffernd_x.diminfo[0].shape)) __pyx_t_4 = 0;
    if (unlikely(__pyx_t_4 != -1)) {
      __Pyx_RaiseBufferIndexError(__pyx_t_4);
      {__pyx_filename = __pyx_f[0]; __pyx_lineno = 106; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    (__pyx_v_xtmp[__pyx_v_i]) = (*__Pyx_BufPtrStrided1d(__pyx_t_17bsr_analysis_guts_DTYPE_t *, __pyx_pybuffernd_x.rcbuffer->pybuffer.buf, __pyx_t_3, __pyx_pybuffernd_x.diminfo[0].strides));
  }

  /* "bsr_analysis_guts.pyx":107
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)             # <<<<<<<<<<<<<<
 *      cdef double tmp = wsdo_logp(xtmp, &self.c, 0)
 *      # TEST:
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  if (unlikely(!(double1test(__pyx_v_xtmp) == 0))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 107; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":108
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)
 *      cdef double tmp = wsdo_logp(xtmp, &self.c, 0)             # <<<<<<<<<<<<<<
 *      # TEST:
 *      # for i in range(x.shape[0]):
 */
  __pyx_v_tmp = wsdo_logp(__pyx_v_xtmp, (&__pyx_v_self->c), 0);

  /* "bsr_analysis_guts.pyx":116
 *      # assert fabs(tmp - tmp2) < 0.01, "wsdo_logp() output changes from %s to %s" % (tmp, tmp2)
 * 
 *      double1free(xtmp)             # <<<<<<<<<<<<<<
 *      print 'logP=%.2f at t=%.3f' % (tmp, time.clock())
 *      sys.stdout.flush()
 */
  double1free(__pyx_v_xtmp);

  /* "bsr_analysis_guts.pyx":117
 * 
 *      double1free(xtmp)
 *      print 'logP=%.2f at t=%.3f' % (tmp, time.clock())             # <<<<<<<<<<<<<<
 *      sys.stdout.flush()
 *      if isnan(tmp):
 */
  __pyx_t_5 = PyFloat_FromDouble(__pyx_v_tmp); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_5);
  __pyx_t_6 = __Pyx_GetName(__pyx_m, __pyx_n_s__time); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_6);
  __pyx_t_7 = PyObject_GetAttr(__pyx_t_6, __pyx_n_s__clock); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_7);
  __Pyx_DECREF(__pyx_t_6); __pyx_t_6 = 0;
  __pyx_t_6 = PyObject_Call(__pyx_t_7, ((PyObject *)__pyx_empty_tuple), NULL); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_6);
  __Pyx_DECREF(__pyx_t_7); __pyx_t_7 = 0;
  __pyx_t_7 = PyTuple_New(2); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_7);
  PyTuple_SET_ITEM(__pyx_t_7, 0, __pyx_t_5);
  __Pyx_GIVEREF(__pyx_t_5);
  PyTuple_SET_ITEM(__pyx_t_7, 1, __pyx_t_6);
  __Pyx_GIVEREF(__pyx_t_6);
  __pyx_t_5 = 0;
  __pyx_t_6 = 0;
  __pyx_t_6 = PyNumber_Remainder(((PyObject *)__pyx_kp_s_1), ((PyObject *)__pyx_t_7)); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(((PyObject *)__pyx_t_6));
  __Pyx_DECREF(((PyObject *)__pyx_t_7)); __pyx_t_7 = 0;
  if (__Pyx_PrintOne(0, ((PyObject *)__pyx_t_6)) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 117; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(((PyObject *)__pyx_t_6)); __pyx_t_6 = 0;

  /* "bsr_analysis_guts.pyx":118
 *      double1free(xtmp)
 *      print 'logP=%.2f at t=%.3f' % (tmp, time.clock())
 *      sys.stdout.flush()             # <<<<<<<<<<<<<<
 *      if isnan(tmp):
 *          return None
 */
  __pyx_t_6 = __Pyx_GetName(__pyx_m, __pyx_n_s__sys); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 118; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_6);
  __pyx_t_7 = PyObject_GetAttr(__pyx_t_6, __pyx_n_s__stdout); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 118; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_7);
  __Pyx_DECREF(__pyx_t_6); __pyx_t_6 = 0;
  __pyx_t_6 = PyObject_GetAttr(__pyx_t_7, __pyx_n_s__flush); if (unlikely(!__pyx_t_6)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 118; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_6);
  __Pyx_DECREF(__pyx_t_7); __pyx_t_7 = 0;
  __pyx_t_7 = PyObject_Call(__pyx_t_6, ((PyObject *)__pyx_empty_tuple), NULL); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 118; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_7);
  __Pyx_DECREF(__pyx_t_6); __pyx_t_6 = 0;
  __Pyx_DECREF(__pyx_t_7); __pyx_t_7 = 0;

  /* "bsr_analysis_guts.pyx":119
 *      print 'logP=%.2f at t=%.3f' % (tmp, time.clock())
 *      sys.stdout.flush()
 *      if isnan(tmp):             # <<<<<<<<<<<<<<
 *          return None
 *      return tmp
 */
  __pyx_t_1 = isnan(__pyx_v_tmp);
  if (__pyx_t_1) {

    /* "bsr_analysis_guts.pyx":120
 *      sys.stdout.flush()
 *      if isnan(tmp):
 *          return None             # <<<<<<<<<<<<<<
 *      return tmp
 * 
 */
    __Pyx_XDECREF(__pyx_r);
    __Pyx_INCREF(Py_None);
    __pyx_r = Py_None;
    goto __pyx_L0;
    goto __pyx_L5;
  }
  __pyx_L5:;

  /* "bsr_analysis_guts.pyx":121
 *      if isnan(tmp):
 *          return None
 *      return tmp             # <<<<<<<<<<<<<<
 * 
 *  def fixer(self, NP.ndarray[DTYPE_t, ndim=1] x):
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_7 = PyFloat_FromDouble(__pyx_v_tmp); if (unlikely(!__pyx_t_7)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 121; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_7);
  __pyx_r = __pyx_t_7;
  __pyx_t_7 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_5);
  __Pyx_XDECREF(__pyx_t_6);
  __Pyx_XDECREF(__pyx_t_7);
  { PyObject *__pyx_type, *__pyx_value, *__pyx_tb;
    __Pyx_ErrFetch(&__pyx_type, &__pyx_value, &__pyx_tb);
    __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __Pyx_ErrRestore(__pyx_type, __pyx_value, __pyx_tb);}
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.logp", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  goto __pyx_L2;
  __pyx_L0:;
  __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __pyx_L2:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_7fixer(PyObject *__pyx_v_self, PyObject *__pyx_v_x); /*proto*/
static char __pyx_doc_17bsr_analysis_guts_11problem_def_6fixer[] = "This method is called in the MCMC stepper to constrain\n\t\tparameters.   For instance, if a parameter is required to be\n\t\tpositive, this provides an opportunity for self.logp_guts()\n\t\tto change its value, if needed.\n\t\t";
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_7fixer(PyObject *__pyx_v_self, PyObject *__pyx_v_x) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("fixer (wrapper)", 0);
  if (unlikely(!__Pyx_ArgTypeTest(((PyObject *)__pyx_v_x), __pyx_ptype_5numpy_ndarray, 1, "x", 0))) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 123; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_6fixer(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self), ((PyArrayObject *)__pyx_v_x));
  goto __pyx_L0;
  __pyx_L1_error:;
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":123
 *      return tmp
 * 
 *  def fixer(self, NP.ndarray[DTYPE_t, ndim=1] x):             # <<<<<<<<<<<<<<
 *      """This method is called in the MCMC stepper to constrain
 *      parameters.   For instance, if a parameter is required to be
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_6fixer(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x) {
  double *__pyx_v_xtmp;
  int __pyx_v_i;
  __Pyx_LocalBuf_ND __pyx_pybuffernd_x;
  __Pyx_Buffer __pyx_pybuffer_x;
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  PyObject *__pyx_t_2 = NULL;
  PyObject *__pyx_t_3 = NULL;
  npy_intp __pyx_t_4;
  int __pyx_t_5;
  int __pyx_t_6;
  int __pyx_t_7;
  int __pyx_t_8;
  int __pyx_t_9;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("fixer", 0);
  __pyx_pybuffer_x.pybuffer.buf = NULL;
  __pyx_pybuffer_x.refcount = 0;
  __pyx_pybuffernd_x.data = NULL;
  __pyx_pybuffernd_x.rcbuffer = &__pyx_pybuffer_x;
  {
    __Pyx_BufFmt_StackElem __pyx_stack[1];
    if (unlikely(__Pyx_GetBufferAndValidate(&__pyx_pybuffernd_x.rcbuffer->pybuffer, (PyObject*)__pyx_v_x, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES| PyBUF_WRITABLE, 1, 0, __pyx_stack) == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 123; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  __pyx_pybuffernd_x.diminfo[0].strides = __pyx_pybuffernd_x.rcbuffer->pybuffer.strides[0]; __pyx_pybuffernd_x.diminfo[0].shape = __pyx_pybuffernd_x.rcbuffer->pybuffer.shape[0];

  /* "bsr_analysis_guts.pyx":129
 *      to change its value, if needed.
 *      """
 *      assert x.shape[0] == self.nprm()             # <<<<<<<<<<<<<<
 *      print "Allocating for wprojct, size=", x.shape[0]
 *      cdef double *xtmp = double1alloc(x.shape[0])
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  __pyx_t_1 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_1 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 129; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  if (unlikely(!((__pyx_v_x->dimensions[0]) == __pyx_t_1))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 129; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":130
 *      """
 *      assert x.shape[0] == self.nprm()
 *      print "Allocating for wprojct, size=", x.shape[0]             # <<<<<<<<<<<<<<
 *      cdef double *xtmp = double1alloc(x.shape[0])
 *      cdef int i
 */
  __pyx_t_2 = __Pyx_PyInt_to_py_Py_intptr_t((__pyx_v_x->dimensions[0])); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 130; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  __pyx_t_3 = PyTuple_New(2); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 130; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_3);
  __Pyx_INCREF(((PyObject *)__pyx_kp_s_2));
  PyTuple_SET_ITEM(__pyx_t_3, 0, ((PyObject *)__pyx_kp_s_2));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_s_2));
  PyTuple_SET_ITEM(__pyx_t_3, 1, __pyx_t_2);
  __Pyx_GIVEREF(__pyx_t_2);
  __pyx_t_2 = 0;
  if (__Pyx_Print(0, ((PyObject *)__pyx_t_3), 1) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 130; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(((PyObject *)__pyx_t_3)); __pyx_t_3 = 0;

  /* "bsr_analysis_guts.pyx":131
 *      assert x.shape[0] == self.nprm()
 *      print "Allocating for wprojct, size=", x.shape[0]
 *      cdef double *xtmp = double1alloc(x.shape[0])             # <<<<<<<<<<<<<<
 *      cdef int i
 *      for i in range(x.shape[0]):
 */
  __pyx_v_xtmp = double1alloc((__pyx_v_x->dimensions[0]));

  /* "bsr_analysis_guts.pyx":133
 *      cdef double *xtmp = double1alloc(x.shape[0])
 *      cdef int i
 *      for i in range(x.shape[0]):             # <<<<<<<<<<<<<<
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)
 */
  __pyx_t_4 = (__pyx_v_x->dimensions[0]);
  for (__pyx_t_1 = 0; __pyx_t_1 < __pyx_t_4; __pyx_t_1+=1) {
    __pyx_v_i = __pyx_t_1;

    /* "bsr_analysis_guts.pyx":134
 *      cdef int i
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]             # <<<<<<<<<<<<<<
 *      assert(double1test(xtmp)==0)
 *      if not wprojct(xtmp, &self.c):
 */
    __pyx_t_5 = __pyx_v_i;
    __pyx_t_6 = -1;
    if (__pyx_t_5 < 0) {
      __pyx_t_5 += __pyx_pybuffernd_x.diminfo[0].shape;
      if (unlikely(__pyx_t_5 < 0)) __pyx_t_6 = 0;
    } else if (unlikely(__pyx_t_5 >= __pyx_pybuffernd_x.diminfo[0].shape)) __pyx_t_6 = 0;
    if (unlikely(__pyx_t_6 != -1)) {
      __Pyx_RaiseBufferIndexError(__pyx_t_6);
      {__pyx_filename = __pyx_f[0]; __pyx_lineno = 134; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    (__pyx_v_xtmp[__pyx_v_i]) = (*__Pyx_BufPtrStrided1d(__pyx_t_17bsr_analysis_guts_DTYPE_t *, __pyx_pybuffernd_x.rcbuffer->pybuffer.buf, __pyx_t_5, __pyx_pybuffernd_x.diminfo[0].strides));
  }

  /* "bsr_analysis_guts.pyx":135
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)             # <<<<<<<<<<<<<<
 *      if not wprojct(xtmp, &self.c):
 *          double1free(xtmp)
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  if (unlikely(!(double1test(__pyx_v_xtmp) == 0))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 135; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":136
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)
 *      if not wprojct(xtmp, &self.c):             # <<<<<<<<<<<<<<
 *          double1free(xtmp)
 *          raise mcmc.NotGoodPosition, 'wproject returns false.'
 */
  __pyx_t_7 = (!wprojct(__pyx_v_xtmp, (&__pyx_v_self->c)));
  if (__pyx_t_7) {

    /* "bsr_analysis_guts.pyx":137
 *      assert(double1test(xtmp)==0)
 *      if not wprojct(xtmp, &self.c):
 *          double1free(xtmp)             # <<<<<<<<<<<<<<
 *          raise mcmc.NotGoodPosition, 'wproject returns false.'
 *      assert(double1test(xtmp)==0)
 */
    double1free(__pyx_v_xtmp);

    /* "bsr_analysis_guts.pyx":138
 *      if not wprojct(xtmp, &self.c):
 *          double1free(xtmp)
 *          raise mcmc.NotGoodPosition, 'wproject returns false.'             # <<<<<<<<<<<<<<
 *      assert(double1test(xtmp)==0)
 * 
 */
    __pyx_t_3 = __Pyx_GetName(__pyx_m, __pyx_n_s__mcmc); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 138; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_3);
    __pyx_t_2 = PyObject_GetAttr(__pyx_t_3, __pyx_n_s__NotGoodPosition); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 138; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_2);
    __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
    __Pyx_Raise(__pyx_t_2, ((PyObject *)__pyx_kp_s_3), 0, 0);
    __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 138; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    goto __pyx_L5;
  }
  __pyx_L5:;

  /* "bsr_analysis_guts.pyx":139
 *          double1free(xtmp)
 *          raise mcmc.NotGoodPosition, 'wproject returns false.'
 *      assert(double1test(xtmp)==0)             # <<<<<<<<<<<<<<
 * 
 *      #TEST:
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  if (unlikely(!(double1test(__pyx_v_xtmp) == 0))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 139; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":151
 *      #END TEST
 * 
 *      for i in range(self.nprm()):             # <<<<<<<<<<<<<<
 *          x[i] = xtmp[i]
 *      double1free(xtmp)
 */
  __pyx_t_1 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_1 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 151; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  for (__pyx_t_6 = 0; __pyx_t_6 < __pyx_t_1; __pyx_t_6+=1) {
    __pyx_v_i = __pyx_t_6;

    /* "bsr_analysis_guts.pyx":152
 * 
 *      for i in range(self.nprm()):
 *          x[i] = xtmp[i]             # <<<<<<<<<<<<<<
 *      double1free(xtmp)
 *      return x
 */
    __pyx_t_8 = __pyx_v_i;
    __pyx_t_9 = -1;
    if (__pyx_t_8 < 0) {
      __pyx_t_8 += __pyx_pybuffernd_x.diminfo[0].shape;
      if (unlikely(__pyx_t_8 < 0)) __pyx_t_9 = 0;
    } else if (unlikely(__pyx_t_8 >= __pyx_pybuffernd_x.diminfo[0].shape)) __pyx_t_9 = 0;
    if (unlikely(__pyx_t_9 != -1)) {
      __Pyx_RaiseBufferIndexError(__pyx_t_9);
      {__pyx_filename = __pyx_f[0]; __pyx_lineno = 152; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    *__Pyx_BufPtrStrided1d(__pyx_t_17bsr_analysis_guts_DTYPE_t *, __pyx_pybuffernd_x.rcbuffer->pybuffer.buf, __pyx_t_8, __pyx_pybuffernd_x.diminfo[0].strides) = (__pyx_v_xtmp[__pyx_v_i]);
  }

  /* "bsr_analysis_guts.pyx":153
 *      for i in range(self.nprm()):
 *          x[i] = xtmp[i]
 *      double1free(xtmp)             # <<<<<<<<<<<<<<
 *      return x
 * 
 */
  double1free(__pyx_v_xtmp);

  /* "bsr_analysis_guts.pyx":154
 *          x[i] = xtmp[i]
 *      double1free(xtmp)
 *      return x             # <<<<<<<<<<<<<<
 * 
 *  def output_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):
 */
  __Pyx_XDECREF(__pyx_r);
  __Pyx_INCREF(((PyObject *)__pyx_v_x));
  __pyx_r = ((PyObject *)__pyx_v_x);
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_2);
  __Pyx_XDECREF(__pyx_t_3);
  { PyObject *__pyx_type, *__pyx_value, *__pyx_tb;
    __Pyx_ErrFetch(&__pyx_type, &__pyx_value, &__pyx_tb);
    __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __Pyx_ErrRestore(__pyx_type, __pyx_value, __pyx_tb);}
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.fixer", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  goto __pyx_L2;
  __pyx_L0:;
  __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __pyx_L2:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_9output_fcn(PyObject *__pyx_v_self, PyObject *__pyx_v_x); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_9output_fcn(PyObject *__pyx_v_self, PyObject *__pyx_v_x) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("output_fcn (wrapper)", 0);
  if (unlikely(!__Pyx_ArgTypeTest(((PyObject *)__pyx_v_x), __pyx_ptype_5numpy_ndarray, 1, "x", 0))) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 156; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_8output_fcn(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self), ((PyArrayObject *)__pyx_v_x));
  goto __pyx_L0;
  __pyx_L1_error:;
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":156
 *      return x
 * 
 *  def output_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):             # <<<<<<<<<<<<<<
 *      self.outlist.append(x)
 * 
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_8output_fcn(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x) {
  __Pyx_LocalBuf_ND __pyx_pybuffernd_x;
  __Pyx_Buffer __pyx_pybuffer_x;
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("output_fcn", 0);
  __pyx_pybuffer_x.pybuffer.buf = NULL;
  __pyx_pybuffer_x.refcount = 0;
  __pyx_pybuffernd_x.data = NULL;
  __pyx_pybuffernd_x.rcbuffer = &__pyx_pybuffer_x;
  {
    __Pyx_BufFmt_StackElem __pyx_stack[1];
    if (unlikely(__Pyx_GetBufferAndValidate(&__pyx_pybuffernd_x.rcbuffer->pybuffer, (PyObject*)__pyx_v_x, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES, 1, 0, __pyx_stack) == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 156; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  __pyx_pybuffernd_x.diminfo[0].strides = __pyx_pybuffernd_x.rcbuffer->pybuffer.strides[0]; __pyx_pybuffernd_x.diminfo[0].shape = __pyx_pybuffernd_x.rcbuffer->pybuffer.shape[0];

  /* "bsr_analysis_guts.pyx":157
 * 
 *  def output_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):
 *      self.outlist.append(x)             # <<<<<<<<<<<<<<
 * 
 *  def reset_outlist(self):
 */
  __pyx_t_1 = __Pyx_PyObject_Append(__pyx_v_self->outlist, ((PyObject *)__pyx_v_x)); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 157; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __Pyx_DECREF(__pyx_t_1); __pyx_t_1 = 0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  { PyObject *__pyx_type, *__pyx_value, *__pyx_tb;
    __Pyx_ErrFetch(&__pyx_type, &__pyx_value, &__pyx_tb);
    __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __Pyx_ErrRestore(__pyx_type, __pyx_value, __pyx_tb);}
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.output_fcn", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  goto __pyx_L2;
  __pyx_L0:;
  __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __pyx_L2:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_11reset_outlist(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_11reset_outlist(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("reset_outlist (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_10reset_outlist(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":159
 *      self.outlist.append(x)
 * 
 *  def reset_outlist(self):             # <<<<<<<<<<<<<<
 *      self.outlist = []
 * 
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_10reset_outlist(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("reset_outlist", 0);

  /* "bsr_analysis_guts.pyx":160
 * 
 *  def reset_outlist(self):
 *      self.outlist = []             # <<<<<<<<<<<<<<
 * 
 *  def max_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):
 */
  __pyx_t_1 = PyList_New(0); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 160; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __Pyx_GIVEREF(((PyObject *)__pyx_t_1));
  __Pyx_GOTREF(__pyx_v_self->outlist);
  __Pyx_DECREF(__pyx_v_self->outlist);
  __pyx_v_self->outlist = ((PyObject *)__pyx_t_1);
  __pyx_t_1 = 0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.reset_outlist", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_13max_fcn(PyObject *__pyx_v_self, PyObject *__pyx_v_x); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_13max_fcn(PyObject *__pyx_v_self, PyObject *__pyx_v_x) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("max_fcn (wrapper)", 0);
  if (unlikely(!__Pyx_ArgTypeTest(((PyObject *)__pyx_v_x), __pyx_ptype_5numpy_ndarray, 1, "x", 0))) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 162; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_12max_fcn(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self), ((PyArrayObject *)__pyx_v_x));
  goto __pyx_L0;
  __pyx_L1_error:;
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":162
 *      self.outlist = []
 * 
 *  def max_fcn(self, NP.ndarray[DTYPE_t, ndim=1] x):             # <<<<<<<<<<<<<<
 *      cdef double *xtmp
 *      cdef int i
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_12max_fcn(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyArrayObject *__pyx_v_x) {
  double *__pyx_v_xtmp;
  int __pyx_v_i;
  __Pyx_LocalBuf_ND __pyx_pybuffernd_x;
  __Pyx_Buffer __pyx_pybuffer_x;
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  npy_intp __pyx_t_2;
  int __pyx_t_3;
  int __pyx_t_4;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("max_fcn", 0);
  __pyx_pybuffer_x.pybuffer.buf = NULL;
  __pyx_pybuffer_x.refcount = 0;
  __pyx_pybuffernd_x.data = NULL;
  __pyx_pybuffernd_x.rcbuffer = &__pyx_pybuffer_x;
  {
    __Pyx_BufFmt_StackElem __pyx_stack[1];
    if (unlikely(__Pyx_GetBufferAndValidate(&__pyx_pybuffernd_x.rcbuffer->pybuffer, (PyObject*)__pyx_v_x, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES, 1, 0, __pyx_stack) == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 162; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  __pyx_pybuffernd_x.diminfo[0].strides = __pyx_pybuffernd_x.rcbuffer->pybuffer.strides[0]; __pyx_pybuffernd_x.diminfo[0].shape = __pyx_pybuffernd_x.rcbuffer->pybuffer.shape[0];

  /* "bsr_analysis_guts.pyx":165
 *      cdef double *xtmp
 *      cdef int i
 *      assert x.shape[0] == self.nprm()             # <<<<<<<<<<<<<<
 *      xtmp = double1alloc(x.shape[0])
 *      for i in range(x.shape[0]):
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  __pyx_t_1 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_1 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 165; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  if (unlikely(!((__pyx_v_x->dimensions[0]) == __pyx_t_1))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 165; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":166
 *      cdef int i
 *      assert x.shape[0] == self.nprm()
 *      xtmp = double1alloc(x.shape[0])             # <<<<<<<<<<<<<<
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]
 */
  __pyx_v_xtmp = double1alloc((__pyx_v_x->dimensions[0]));

  /* "bsr_analysis_guts.pyx":167
 *      assert x.shape[0] == self.nprm()
 *      xtmp = double1alloc(x.shape[0])
 *      for i in range(x.shape[0]):             # <<<<<<<<<<<<<<
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)
 */
  __pyx_t_2 = (__pyx_v_x->dimensions[0]);
  for (__pyx_t_1 = 0; __pyx_t_1 < __pyx_t_2; __pyx_t_1+=1) {
    __pyx_v_i = __pyx_t_1;

    /* "bsr_analysis_guts.pyx":168
 *      xtmp = double1alloc(x.shape[0])
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]             # <<<<<<<<<<<<<<
 *      assert(double1test(xtmp)==0)
 *      wsdo_max_output ( xtmp, &self.c)
 */
    __pyx_t_3 = __pyx_v_i;
    __pyx_t_4 = -1;
    if (__pyx_t_3 < 0) {
      __pyx_t_3 += __pyx_pybuffernd_x.diminfo[0].shape;
      if (unlikely(__pyx_t_3 < 0)) __pyx_t_4 = 0;
    } else if (unlikely(__pyx_t_3 >= __pyx_pybuffernd_x.diminfo[0].shape)) __pyx_t_4 = 0;
    if (unlikely(__pyx_t_4 != -1)) {
      __Pyx_RaiseBufferIndexError(__pyx_t_4);
      {__pyx_filename = __pyx_f[0]; __pyx_lineno = 168; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    (__pyx_v_xtmp[__pyx_v_i]) = (*__Pyx_BufPtrStrided1d(__pyx_t_17bsr_analysis_guts_DTYPE_t *, __pyx_pybuffernd_x.rcbuffer->pybuffer.buf, __pyx_t_3, __pyx_pybuffernd_x.diminfo[0].strides));
  }

  /* "bsr_analysis_guts.pyx":169
 *      for i in range(x.shape[0]):
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)             # <<<<<<<<<<<<<<
 *      wsdo_max_output ( xtmp, &self.c)
 *      double1free(xtmp)
 */
  #ifndef CYTHON_WITHOUT_ASSERTIONS
  if (unlikely(!(double1test(__pyx_v_xtmp) == 0))) {
    PyErr_SetNone(PyExc_AssertionError);
    {__pyx_filename = __pyx_f[0]; __pyx_lineno = 169; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  #endif

  /* "bsr_analysis_guts.pyx":170
 *          xtmp[i] = x[i]
 *      assert(double1test(xtmp)==0)
 *      wsdo_max_output ( xtmp, &self.c)             # <<<<<<<<<<<<<<
 *      double1free(xtmp)
 * 
 */
  wsdo_max_output(__pyx_v_xtmp, (&__pyx_v_self->c));

  /* "bsr_analysis_guts.pyx":171
 *      assert(double1test(xtmp)==0)
 *      wsdo_max_output ( xtmp, &self.c)
 *      double1free(xtmp)             # <<<<<<<<<<<<<<
 * 
 * 
 */
  double1free(__pyx_v_xtmp);

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  { PyObject *__pyx_type, *__pyx_value, *__pyx_tb;
    __Pyx_ErrFetch(&__pyx_type, &__pyx_value, &__pyx_tb);
    __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __Pyx_ErrRestore(__pyx_type, __pyx_value, __pyx_tb);}
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.max_fcn", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  goto __pyx_L2;
  __pyx_L0:;
  __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __pyx_L2:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_15close(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_15close(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("close (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_14close(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":174
 * 
 * 
 *  def close(self):             # <<<<<<<<<<<<<<
 *      print "Entering bsr_analysis_guts.close()"
 *      cdef int i, j
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_14close(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  int __pyx_v_i;
  int __pyx_v_j;
  int __pyx_v_n;
  double **__pyx_v_tmp;
  PyArrayObject *__pyx_v_x = 0;
  __Pyx_LocalBuf_ND __pyx_pybuffernd_x;
  __Pyx_Buffer __pyx_pybuffer_x;
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  Py_ssize_t __pyx_t_2;
  int __pyx_t_3;
  PyObject *__pyx_t_4 = NULL;
  PyObject *__pyx_t_5 = NULL;
  PyObject *(*__pyx_t_6)(PyObject *);
  PyArrayObject *__pyx_t_7 = NULL;
  int __pyx_t_8;
  PyObject *__pyx_t_9 = NULL;
  PyObject *__pyx_t_10 = NULL;
  PyObject *__pyx_t_11 = NULL;
  int __pyx_t_12;
  int __pyx_t_13;
  int __pyx_t_14;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("close", 0);
  __pyx_pybuffer_x.pybuffer.buf = NULL;
  __pyx_pybuffer_x.refcount = 0;
  __pyx_pybuffernd_x.data = NULL;
  __pyx_pybuffernd_x.rcbuffer = &__pyx_pybuffer_x;

  /* "bsr_analysis_guts.pyx":175
 * 
 *  def close(self):
 *      print "Entering bsr_analysis_guts.close()"             # <<<<<<<<<<<<<<
 *      cdef int i, j
 *      cdef int n = len(self.outlist)
 */
  if (__Pyx_PrintOne(0, ((PyObject *)__pyx_kp_s_4)) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 175; __pyx_clineno = __LINE__; goto __pyx_L1_error;}

  /* "bsr_analysis_guts.pyx":177
 *      print "Entering bsr_analysis_guts.close()"
 *      cdef int i, j
 *      cdef int n = len(self.outlist)             # <<<<<<<<<<<<<<
 *      print "Nprm=", self.nprm(), "n_samples=", n
 *      cdef double **tmp = double2alloc(self.nprm(), n)
 */
  __pyx_t_1 = __pyx_v_self->outlist;
  __Pyx_INCREF(__pyx_t_1);
  __pyx_t_2 = PyObject_Length(__pyx_t_1); if (unlikely(__pyx_t_2 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 177; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(__pyx_t_1); __pyx_t_1 = 0;
  __pyx_v_n = __pyx_t_2;

  /* "bsr_analysis_guts.pyx":178
 *      cdef int i, j
 *      cdef int n = len(self.outlist)
 *      print "Nprm=", self.nprm(), "n_samples=", n             # <<<<<<<<<<<<<<
 *      cdef double **tmp = double2alloc(self.nprm(), n)
 *      cdef NP.ndarray[DTYPE_t, ndim=1] x
 */
  __pyx_t_3 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_3 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 178; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_t_1 = PyInt_FromLong(__pyx_t_3); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 178; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_t_4 = PyInt_FromLong(__pyx_v_n); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 178; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_4);
  __pyx_t_5 = PyTuple_New(4); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 178; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_5);
  __Pyx_INCREF(((PyObject *)__pyx_kp_s_5));
  PyTuple_SET_ITEM(__pyx_t_5, 0, ((PyObject *)__pyx_kp_s_5));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_s_5));
  PyTuple_SET_ITEM(__pyx_t_5, 1, __pyx_t_1);
  __Pyx_GIVEREF(__pyx_t_1);
  __Pyx_INCREF(((PyObject *)__pyx_kp_s_6));
  PyTuple_SET_ITEM(__pyx_t_5, 2, ((PyObject *)__pyx_kp_s_6));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_s_6));
  PyTuple_SET_ITEM(__pyx_t_5, 3, __pyx_t_4);
  __Pyx_GIVEREF(__pyx_t_4);
  __pyx_t_1 = 0;
  __pyx_t_4 = 0;
  if (__Pyx_Print(0, ((PyObject *)__pyx_t_5), 1) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 178; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(((PyObject *)__pyx_t_5)); __pyx_t_5 = 0;

  /* "bsr_analysis_guts.pyx":179
 *      cdef int n = len(self.outlist)
 *      print "Nprm=", self.nprm(), "n_samples=", n
 *      cdef double **tmp = double2alloc(self.nprm(), n)             # <<<<<<<<<<<<<<
 *      cdef NP.ndarray[DTYPE_t, ndim=1] x
 *      for (j, x) in enumerate(self.outlist):
 */
  __pyx_t_3 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_3 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 179; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_v_tmp = double2alloc(__pyx_t_3, __pyx_v_n);

  /* "bsr_analysis_guts.pyx":181
 *      cdef double **tmp = double2alloc(self.nprm(), n)
 *      cdef NP.ndarray[DTYPE_t, ndim=1] x
 *      for (j, x) in enumerate(self.outlist):             # <<<<<<<<<<<<<<
 *          assert x.shape[0] == self.nprm()
 *          for i in range(self.nprm()):
 */
  __pyx_t_3 = 0;
  if (PyList_CheckExact(__pyx_v_self->outlist) || PyTuple_CheckExact(__pyx_v_self->outlist)) {
    __pyx_t_5 = __pyx_v_self->outlist; __Pyx_INCREF(__pyx_t_5); __pyx_t_2 = 0;
    __pyx_t_6 = NULL;
  } else {
    __pyx_t_2 = -1; __pyx_t_5 = PyObject_GetIter(__pyx_v_self->outlist); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_5);
    __pyx_t_6 = Py_TYPE(__pyx_t_5)->tp_iternext;
  }
  for (;;) {
    if (!__pyx_t_6 && PyList_CheckExact(__pyx_t_5)) {
      if (__pyx_t_2 >= PyList_GET_SIZE(__pyx_t_5)) break;
      #if CYTHON_COMPILING_IN_CPYTHON
      __pyx_t_4 = PyList_GET_ITEM(__pyx_t_5, __pyx_t_2); __Pyx_INCREF(__pyx_t_4); __pyx_t_2++; if (unlikely(0 < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      #else
      __pyx_t_4 = PySequence_ITEM(__pyx_t_5, __pyx_t_2); __pyx_t_2++; if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      #endif
    } else if (!__pyx_t_6 && PyTuple_CheckExact(__pyx_t_5)) {
      if (__pyx_t_2 >= PyTuple_GET_SIZE(__pyx_t_5)) break;
      #if CYTHON_COMPILING_IN_CPYTHON
      __pyx_t_4 = PyTuple_GET_ITEM(__pyx_t_5, __pyx_t_2); __Pyx_INCREF(__pyx_t_4); __pyx_t_2++; if (unlikely(0 < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      #else
      __pyx_t_4 = PySequence_ITEM(__pyx_t_5, __pyx_t_2); __pyx_t_2++; if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      #endif
    } else {
      __pyx_t_4 = __pyx_t_6(__pyx_t_5);
      if (unlikely(!__pyx_t_4)) {
        if (PyErr_Occurred()) {
          if (likely(PyErr_ExceptionMatches(PyExc_StopIteration))) PyErr_Clear();
          else {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
        }
        break;
      }
      __Pyx_GOTREF(__pyx_t_4);
    }
    if (!(likely(((__pyx_t_4) == Py_None) || likely(__Pyx_TypeTest(__pyx_t_4, __pyx_ptype_5numpy_ndarray))))) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __pyx_t_7 = ((PyArrayObject *)__pyx_t_4);
    {
      __Pyx_BufFmt_StackElem __pyx_stack[1];
      __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
      __pyx_t_8 = __Pyx_GetBufferAndValidate(&__pyx_pybuffernd_x.rcbuffer->pybuffer, (PyObject*)__pyx_t_7, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES, 1, 0, __pyx_stack);
      if (unlikely(__pyx_t_8 < 0)) {
        PyErr_Fetch(&__pyx_t_9, &__pyx_t_10, &__pyx_t_11);
        if (unlikely(__Pyx_GetBufferAndValidate(&__pyx_pybuffernd_x.rcbuffer->pybuffer, (PyObject*)__pyx_v_x, &__Pyx_TypeInfo_nn___pyx_t_17bsr_analysis_guts_DTYPE_t, PyBUF_FORMAT| PyBUF_STRIDES, 1, 0, __pyx_stack) == -1)) {
          Py_XDECREF(__pyx_t_9); Py_XDECREF(__pyx_t_10); Py_XDECREF(__pyx_t_11);
          __Pyx_RaiseBufferFallbackError();
        } else {
          PyErr_Restore(__pyx_t_9, __pyx_t_10, __pyx_t_11);
        }
      }
      __pyx_pybuffernd_x.diminfo[0].strides = __pyx_pybuffernd_x.rcbuffer->pybuffer.strides[0]; __pyx_pybuffernd_x.diminfo[0].shape = __pyx_pybuffernd_x.rcbuffer->pybuffer.shape[0];
      if (unlikely(__pyx_t_8 < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    __pyx_t_7 = 0;
    __Pyx_XDECREF(((PyObject *)__pyx_v_x));
    __pyx_v_x = ((PyArrayObject *)__pyx_t_4);
    __pyx_t_4 = 0;
    __pyx_v_j = __pyx_t_3;
    __pyx_t_3 = (__pyx_t_3 + 1);

    /* "bsr_analysis_guts.pyx":182
 *      cdef NP.ndarray[DTYPE_t, ndim=1] x
 *      for (j, x) in enumerate(self.outlist):
 *          assert x.shape[0] == self.nprm()             # <<<<<<<<<<<<<<
 *          for i in range(self.nprm()):
 *              tmp[i][j] = x[i]
 */
    #ifndef CYTHON_WITHOUT_ASSERTIONS
    __pyx_t_8 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_8 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 182; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    if (unlikely(!((__pyx_v_x->dimensions[0]) == __pyx_t_8))) {
      PyErr_SetNone(PyExc_AssertionError);
      {__pyx_filename = __pyx_f[0]; __pyx_lineno = 182; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    #endif

    /* "bsr_analysis_guts.pyx":183
 *      for (j, x) in enumerate(self.outlist):
 *          assert x.shape[0] == self.nprm()
 *          for i in range(self.nprm()):             # <<<<<<<<<<<<<<
 *              tmp[i][j] = x[i]
 *      self.outlist = None
 */
    __pyx_t_8 = ((struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def *)__pyx_v_self->__pyx_vtab)->nprm(__pyx_v_self); if (unlikely(__pyx_t_8 == -1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 183; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    for (__pyx_t_12 = 0; __pyx_t_12 < __pyx_t_8; __pyx_t_12+=1) {
      __pyx_v_i = __pyx_t_12;

      /* "bsr_analysis_guts.pyx":184
 *          assert x.shape[0] == self.nprm()
 *          for i in range(self.nprm()):
 *              tmp[i][j] = x[i]             # <<<<<<<<<<<<<<
 *      self.outlist = None
 *      print "Just about to call wsdo_mcmc_output with", n, "samples"
 */
      __pyx_t_13 = __pyx_v_i;
      __pyx_t_14 = -1;
      if (__pyx_t_13 < 0) {
        __pyx_t_13 += __pyx_pybuffernd_x.diminfo[0].shape;
        if (unlikely(__pyx_t_13 < 0)) __pyx_t_14 = 0;
      } else if (unlikely(__pyx_t_13 >= __pyx_pybuffernd_x.diminfo[0].shape)) __pyx_t_14 = 0;
      if (unlikely(__pyx_t_14 != -1)) {
        __Pyx_RaiseBufferIndexError(__pyx_t_14);
        {__pyx_filename = __pyx_f[0]; __pyx_lineno = 184; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      }
      ((__pyx_v_tmp[__pyx_v_i])[__pyx_v_j]) = (*__Pyx_BufPtrStrided1d(__pyx_t_17bsr_analysis_guts_DTYPE_t *, __pyx_pybuffernd_x.rcbuffer->pybuffer.buf, __pyx_t_13, __pyx_pybuffernd_x.diminfo[0].strides));
    }
  }
  __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;

  /* "bsr_analysis_guts.pyx":185
 *          for i in range(self.nprm()):
 *              tmp[i][j] = x[i]
 *      self.outlist = None             # <<<<<<<<<<<<<<
 *      print "Just about to call wsdo_mcmc_output with", n, "samples"
 *      wsdo_mcmc_output (n, tmp, &self.c)
 */
  __Pyx_INCREF(Py_None);
  __Pyx_GIVEREF(Py_None);
  __Pyx_GOTREF(__pyx_v_self->outlist);
  __Pyx_DECREF(__pyx_v_self->outlist);
  __pyx_v_self->outlist = Py_None;

  /* "bsr_analysis_guts.pyx":186
 *              tmp[i][j] = x[i]
 *      self.outlist = None
 *      print "Just about to call wsdo_mcmc_output with", n, "samples"             # <<<<<<<<<<<<<<
 *      wsdo_mcmc_output (n, tmp, &self.c)
 *      double2free(tmp)
 */
  __pyx_t_5 = PyInt_FromLong(__pyx_v_n); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 186; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_5);
  __pyx_t_4 = PyTuple_New(3); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 186; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_4);
  __Pyx_INCREF(((PyObject *)__pyx_kp_s_7));
  PyTuple_SET_ITEM(__pyx_t_4, 0, ((PyObject *)__pyx_kp_s_7));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_s_7));
  PyTuple_SET_ITEM(__pyx_t_4, 1, __pyx_t_5);
  __Pyx_GIVEREF(__pyx_t_5);
  __Pyx_INCREF(((PyObject *)__pyx_n_s__samples));
  PyTuple_SET_ITEM(__pyx_t_4, 2, ((PyObject *)__pyx_n_s__samples));
  __Pyx_GIVEREF(((PyObject *)__pyx_n_s__samples));
  __pyx_t_5 = 0;
  if (__Pyx_Print(0, ((PyObject *)__pyx_t_4), 1) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 186; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(((PyObject *)__pyx_t_4)); __pyx_t_4 = 0;

  /* "bsr_analysis_guts.pyx":187
 *      self.outlist = None
 *      print "Just about to call wsdo_mcmc_output with", n, "samples"
 *      wsdo_mcmc_output (n, tmp, &self.c)             # <<<<<<<<<<<<<<
 *      double2free(tmp)
 *      print '\nCLOSE done'
 */
  wsdo_mcmc_output(__pyx_v_n, __pyx_v_tmp, (&__pyx_v_self->c));

  /* "bsr_analysis_guts.pyx":188
 *      print "Just about to call wsdo_mcmc_output with", n, "samples"
 *      wsdo_mcmc_output (n, tmp, &self.c)
 *      double2free(tmp)             # <<<<<<<<<<<<<<
 *      print '\nCLOSE done'
 * 
 */
  double2free(__pyx_v_tmp);

  /* "bsr_analysis_guts.pyx":189
 *      wsdo_mcmc_output (n, tmp, &self.c)
 *      double2free(tmp)
 *      print '\nCLOSE done'             # <<<<<<<<<<<<<<
 * 
 *  def requested_samples(self):
 */
  if (__Pyx_PrintOne(0, ((PyObject *)__pyx_kp_s_8)) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 189; __pyx_clineno = __LINE__; goto __pyx_L1_error;}

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_XDECREF(__pyx_t_4);
  __Pyx_XDECREF(__pyx_t_5);
  { PyObject *__pyx_type, *__pyx_value, *__pyx_tb;
    __Pyx_ErrFetch(&__pyx_type, &__pyx_value, &__pyx_tb);
    __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __Pyx_ErrRestore(__pyx_type, __pyx_value, __pyx_tb);}
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.close", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  goto __pyx_L2;
  __pyx_L0:;
  __Pyx_SafeReleaseBuffer(&__pyx_pybuffernd_x.rcbuffer->pybuffer);
  __pyx_L2:;
  __Pyx_XDECREF((PyObject *)__pyx_v_x);
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_17requested_samples(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_17requested_samples(PyObject *__pyx_v_self, CYTHON_UNUSED PyObject *unused) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("requested_samples (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_16requested_samples(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":191
 *      print '\nCLOSE done'
 * 
 *  def requested_samples(self):             # <<<<<<<<<<<<<<
 *      return self.c.gf_samps
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_16requested_samples(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("requested_samples", 0);

  /* "bsr_analysis_guts.pyx":192
 * 
 *  def requested_samples(self):
 *      return self.c.gf_samps             # <<<<<<<<<<<<<<
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_1 = PyInt_FromLong(__pyx_v_self->c.gf_samps); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 192; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_r = __pyx_t_1;
  __pyx_t_1 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("bsr_analysis_guts.problem_def.requested_samples", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___1__get__(PyObject *__pyx_v_self); /*proto*/
static PyObject *__pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___1__get__(PyObject *__pyx_v_self) {
  PyObject *__pyx_r = 0;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__get__ (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements_____get__(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "bsr_analysis_guts.pyx":61
 * 
 * cdef class problem_def:
 *  cdef public object __g_implements__             # <<<<<<<<<<<<<<
 *  cdef initialization_s c
 *  cdef object opt_filename, mcmc_filename, outlist
 */

static PyObject *__pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements_____get__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__get__", 0);
  __Pyx_XDECREF(__pyx_r);
  __Pyx_INCREF(__pyx_v_self->__g_implements__);
  __pyx_r = __pyx_v_self->__g_implements__;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static int __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___3__set__(PyObject *__pyx_v_self, PyObject *__pyx_v_value); /*proto*/
static int __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___3__set__(PyObject *__pyx_v_self, PyObject *__pyx_v_value) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__set__ (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements___2__set__(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self), ((PyObject *)__pyx_v_value));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

static int __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements___2__set__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self, PyObject *__pyx_v_value) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__set__", 0);
  __Pyx_INCREF(__pyx_v_value);
  __Pyx_GIVEREF(__pyx_v_value);
  __Pyx_GOTREF(__pyx_v_self->__g_implements__);
  __Pyx_DECREF(__pyx_v_self->__g_implements__);
  __pyx_v_self->__g_implements__ = __pyx_v_value;

  __pyx_r = 0;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static int __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___5__del__(PyObject *__pyx_v_self); /*proto*/
static int __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___5__del__(PyObject *__pyx_v_self) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__del__ (wrapper)", 0);
  __pyx_r = __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements___4__del__(((struct __pyx_obj_17bsr_analysis_guts_problem_def *)__pyx_v_self));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

static int __pyx_pf_17bsr_analysis_guts_11problem_def_16__g_implements___4__del__(struct __pyx_obj_17bsr_analysis_guts_problem_def *__pyx_v_self) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__del__", 0);
  __Pyx_INCREF(Py_None);
  __Pyx_GIVEREF(Py_None);
  __Pyx_GOTREF(__pyx_v_self->__g_implements__);
  __Pyx_DECREF(__pyx_v_self->__g_implements__);
  __pyx_v_self->__g_implements__ = Py_None;

  __pyx_r = 0;
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static int __pyx_pw_5numpy_7ndarray_1__getbuffer__(PyObject *__pyx_v_self, Py_buffer *__pyx_v_info, int __pyx_v_flags); /*proto*/
static int __pyx_pw_5numpy_7ndarray_1__getbuffer__(PyObject *__pyx_v_self, Py_buffer *__pyx_v_info, int __pyx_v_flags) {
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__getbuffer__ (wrapper)", 0);
  __pyx_r = __pyx_pf_5numpy_7ndarray___getbuffer__(((PyArrayObject *)__pyx_v_self), ((Py_buffer *)__pyx_v_info), ((int)__pyx_v_flags));
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":194
 *         # experimental exception made for __getbuffer__ and __releasebuffer__
 *         # -- the details of this may change.
 *         def __getbuffer__(ndarray self, Py_buffer* info, int flags):             # <<<<<<<<<<<<<<
 *             # This implementation of getbuffer is geared towards Cython
 *             # requirements, and does not yet fullfill the PEP.
 */

static int __pyx_pf_5numpy_7ndarray___getbuffer__(PyArrayObject *__pyx_v_self, Py_buffer *__pyx_v_info, int __pyx_v_flags) {
  int __pyx_v_copy_shape;
  int __pyx_v_i;
  int __pyx_v_ndim;
  int __pyx_v_endian_detector;
  int __pyx_v_little_endian;
  int __pyx_v_t;
  char *__pyx_v_f;
  PyArray_Descr *__pyx_v_descr = 0;
  int __pyx_v_offset;
  int __pyx_v_hasfields;
  int __pyx_r;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  int __pyx_t_2;
  int __pyx_t_3;
  PyObject *__pyx_t_4 = NULL;
  int __pyx_t_5;
  int __pyx_t_6;
  int __pyx_t_7;
  PyObject *__pyx_t_8 = NULL;
  char *__pyx_t_9;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("__getbuffer__", 0);
  if (__pyx_v_info != NULL) {
    __pyx_v_info->obj = Py_None; __Pyx_INCREF(Py_None);
    __Pyx_GIVEREF(__pyx_v_info->obj);
  }

  /* "numpy.pxd":200
 *             # of flags
 * 
 *             if info == NULL: return             # <<<<<<<<<<<<<<
 * 
 *             cdef int copy_shape, i, ndim
 */
  __pyx_t_1 = (__pyx_v_info == NULL);
  if (__pyx_t_1) {
    __pyx_r = 0;
    goto __pyx_L0;
    goto __pyx_L3;
  }
  __pyx_L3:;

  /* "numpy.pxd":203
 * 
 *             cdef int copy_shape, i, ndim
 *             cdef int endian_detector = 1             # <<<<<<<<<<<<<<
 *             cdef bint little_endian = ((<char*>&endian_detector)[0] != 0)
 * 
 */
  __pyx_v_endian_detector = 1;

  /* "numpy.pxd":204
 *             cdef int copy_shape, i, ndim
 *             cdef int endian_detector = 1
 *             cdef bint little_endian = ((<char*>&endian_detector)[0] != 0)             # <<<<<<<<<<<<<<
 * 
 *             ndim = PyArray_NDIM(self)
 */
  __pyx_v_little_endian = ((((char *)(&__pyx_v_endian_detector))[0]) != 0);

  /* "numpy.pxd":206
 *             cdef bint little_endian = ((<char*>&endian_detector)[0] != 0)
 * 
 *             ndim = PyArray_NDIM(self)             # <<<<<<<<<<<<<<
 * 
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):
 */
  __pyx_v_ndim = PyArray_NDIM(__pyx_v_self);

  /* "numpy.pxd":208
 *             ndim = PyArray_NDIM(self)
 * 
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):             # <<<<<<<<<<<<<<
 *                 copy_shape = 1
 *             else:
 */
  __pyx_t_1 = ((sizeof(npy_intp)) != (sizeof(Py_ssize_t)));
  if (__pyx_t_1) {

    /* "numpy.pxd":209
 * 
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):
 *                 copy_shape = 1             # <<<<<<<<<<<<<<
 *             else:
 *                 copy_shape = 0
 */
    __pyx_v_copy_shape = 1;
    goto __pyx_L4;
  }
  /*else*/ {

    /* "numpy.pxd":211
 *                 copy_shape = 1
 *             else:
 *                 copy_shape = 0             # <<<<<<<<<<<<<<
 * 
 *             if ((flags & pybuf.PyBUF_C_CONTIGUOUS == pybuf.PyBUF_C_CONTIGUOUS)
 */
    __pyx_v_copy_shape = 0;
  }
  __pyx_L4:;

  /* "numpy.pxd":213
 *                 copy_shape = 0
 * 
 *             if ((flags & pybuf.PyBUF_C_CONTIGUOUS == pybuf.PyBUF_C_CONTIGUOUS)             # <<<<<<<<<<<<<<
 *                 and not PyArray_CHKFLAGS(self, NPY_C_CONTIGUOUS)):
 *                 raise ValueError(u"ndarray is not C contiguous")
 */
  __pyx_t_1 = ((__pyx_v_flags & PyBUF_C_CONTIGUOUS) == PyBUF_C_CONTIGUOUS);
  if (__pyx_t_1) {

    /* "numpy.pxd":214
 * 
 *             if ((flags & pybuf.PyBUF_C_CONTIGUOUS == pybuf.PyBUF_C_CONTIGUOUS)
 *                 and not PyArray_CHKFLAGS(self, NPY_C_CONTIGUOUS)):             # <<<<<<<<<<<<<<
 *                 raise ValueError(u"ndarray is not C contiguous")
 * 
 */
    __pyx_t_2 = (!PyArray_CHKFLAGS(__pyx_v_self, NPY_C_CONTIGUOUS));
    __pyx_t_3 = __pyx_t_2;
  } else {
    __pyx_t_3 = __pyx_t_1;
  }
  if (__pyx_t_3) {

    /* "numpy.pxd":215
 *             if ((flags & pybuf.PyBUF_C_CONTIGUOUS == pybuf.PyBUF_C_CONTIGUOUS)
 *                 and not PyArray_CHKFLAGS(self, NPY_C_CONTIGUOUS)):
 *                 raise ValueError(u"ndarray is not C contiguous")             # <<<<<<<<<<<<<<
 * 
 *             if ((flags & pybuf.PyBUF_F_CONTIGUOUS == pybuf.PyBUF_F_CONTIGUOUS)
 */
    __pyx_t_4 = PyObject_Call(__pyx_builtin_ValueError, ((PyObject *)__pyx_k_tuple_10), NULL); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 215; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_4);
    __Pyx_Raise(__pyx_t_4, 0, 0, 0);
    __Pyx_DECREF(__pyx_t_4); __pyx_t_4 = 0;
    {__pyx_filename = __pyx_f[1]; __pyx_lineno = 215; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    goto __pyx_L5;
  }
  __pyx_L5:;

  /* "numpy.pxd":217
 *                 raise ValueError(u"ndarray is not C contiguous")
 * 
 *             if ((flags & pybuf.PyBUF_F_CONTIGUOUS == pybuf.PyBUF_F_CONTIGUOUS)             # <<<<<<<<<<<<<<
 *                 and not PyArray_CHKFLAGS(self, NPY_F_CONTIGUOUS)):
 *                 raise ValueError(u"ndarray is not Fortran contiguous")
 */
  __pyx_t_3 = ((__pyx_v_flags & PyBUF_F_CONTIGUOUS) == PyBUF_F_CONTIGUOUS);
  if (__pyx_t_3) {

    /* "numpy.pxd":218
 * 
 *             if ((flags & pybuf.PyBUF_F_CONTIGUOUS == pybuf.PyBUF_F_CONTIGUOUS)
 *                 and not PyArray_CHKFLAGS(self, NPY_F_CONTIGUOUS)):             # <<<<<<<<<<<<<<
 *                 raise ValueError(u"ndarray is not Fortran contiguous")
 * 
 */
    __pyx_t_1 = (!PyArray_CHKFLAGS(__pyx_v_self, NPY_F_CONTIGUOUS));
    __pyx_t_2 = __pyx_t_1;
  } else {
    __pyx_t_2 = __pyx_t_3;
  }
  if (__pyx_t_2) {

    /* "numpy.pxd":219
 *             if ((flags & pybuf.PyBUF_F_CONTIGUOUS == pybuf.PyBUF_F_CONTIGUOUS)
 *                 and not PyArray_CHKFLAGS(self, NPY_F_CONTIGUOUS)):
 *                 raise ValueError(u"ndarray is not Fortran contiguous")             # <<<<<<<<<<<<<<
 * 
 *             info.buf = PyArray_DATA(self)
 */
    __pyx_t_4 = PyObject_Call(__pyx_builtin_ValueError, ((PyObject *)__pyx_k_tuple_12), NULL); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 219; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_4);
    __Pyx_Raise(__pyx_t_4, 0, 0, 0);
    __Pyx_DECREF(__pyx_t_4); __pyx_t_4 = 0;
    {__pyx_filename = __pyx_f[1]; __pyx_lineno = 219; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    goto __pyx_L6;
  }
  __pyx_L6:;

  /* "numpy.pxd":221
 *                 raise ValueError(u"ndarray is not Fortran contiguous")
 * 
 *             info.buf = PyArray_DATA(self)             # <<<<<<<<<<<<<<
 *             info.ndim = ndim
 *             if copy_shape:
 */
  __pyx_v_info->buf = PyArray_DATA(__pyx_v_self);

  /* "numpy.pxd":222
 * 
 *             info.buf = PyArray_DATA(self)
 *             info.ndim = ndim             # <<<<<<<<<<<<<<
 *             if copy_shape:
 *                 # Allocate new buffer for strides and shape info.
 */
  __pyx_v_info->ndim = __pyx_v_ndim;

  /* "numpy.pxd":223
 *             info.buf = PyArray_DATA(self)
 *             info.ndim = ndim
 *             if copy_shape:             # <<<<<<<<<<<<<<
 *                 # Allocate new buffer for strides and shape info.
 *                 # This is allocated as one block, strides first.
 */
  if (__pyx_v_copy_shape) {

    /* "numpy.pxd":226
 *                 # Allocate new buffer for strides and shape info.
 *                 # This is allocated as one block, strides first.
 *                 info.strides = <Py_ssize_t*>stdlib.malloc(sizeof(Py_ssize_t) * <size_t>ndim * 2)             # <<<<<<<<<<<<<<
 *                 info.shape = info.strides + ndim
 *                 for i in range(ndim):
 */
    __pyx_v_info->strides = ((Py_ssize_t *)malloc((((sizeof(Py_ssize_t)) * ((size_t)__pyx_v_ndim)) * 2)));

    /* "numpy.pxd":227
 *                 # This is allocated as one block, strides first.
 *                 info.strides = <Py_ssize_t*>stdlib.malloc(sizeof(Py_ssize_t) * <size_t>ndim * 2)
 *                 info.shape = info.strides + ndim             # <<<<<<<<<<<<<<
 *                 for i in range(ndim):
 *                     info.strides[i] = PyArray_STRIDES(self)[i]
 */
    __pyx_v_info->shape = (__pyx_v_info->strides + __pyx_v_ndim);

    /* "numpy.pxd":228
 *                 info.strides = <Py_ssize_t*>stdlib.malloc(sizeof(Py_ssize_t) * <size_t>ndim * 2)
 *                 info.shape = info.strides + ndim
 *                 for i in range(ndim):             # <<<<<<<<<<<<<<
 *                     info.strides[i] = PyArray_STRIDES(self)[i]
 *                     info.shape[i] = PyArray_DIMS(self)[i]
 */
    __pyx_t_5 = __pyx_v_ndim;
    for (__pyx_t_6 = 0; __pyx_t_6 < __pyx_t_5; __pyx_t_6+=1) {
      __pyx_v_i = __pyx_t_6;

      /* "numpy.pxd":229
 *                 info.shape = info.strides + ndim
 *                 for i in range(ndim):
 *                     info.strides[i] = PyArray_STRIDES(self)[i]             # <<<<<<<<<<<<<<
 *                     info.shape[i] = PyArray_DIMS(self)[i]
 *             else:
 */
      (__pyx_v_info->strides[__pyx_v_i]) = (PyArray_STRIDES(__pyx_v_self)[__pyx_v_i]);

      /* "numpy.pxd":230
 *                 for i in range(ndim):
 *                     info.strides[i] = PyArray_STRIDES(self)[i]
 *                     info.shape[i] = PyArray_DIMS(self)[i]             # <<<<<<<<<<<<<<
 *             else:
 *                 info.strides = <Py_ssize_t*>PyArray_STRIDES(self)
 */
      (__pyx_v_info->shape[__pyx_v_i]) = (PyArray_DIMS(__pyx_v_self)[__pyx_v_i]);
    }
    goto __pyx_L7;
  }
  /*else*/ {

    /* "numpy.pxd":232
 *                     info.shape[i] = PyArray_DIMS(self)[i]
 *             else:
 *                 info.strides = <Py_ssize_t*>PyArray_STRIDES(self)             # <<<<<<<<<<<<<<
 *                 info.shape = <Py_ssize_t*>PyArray_DIMS(self)
 *             info.suboffsets = NULL
 */
    __pyx_v_info->strides = ((Py_ssize_t *)PyArray_STRIDES(__pyx_v_self));

    /* "numpy.pxd":233
 *             else:
 *                 info.strides = <Py_ssize_t*>PyArray_STRIDES(self)
 *                 info.shape = <Py_ssize_t*>PyArray_DIMS(self)             # <<<<<<<<<<<<<<
 *             info.suboffsets = NULL
 *             info.itemsize = PyArray_ITEMSIZE(self)
 */
    __pyx_v_info->shape = ((Py_ssize_t *)PyArray_DIMS(__pyx_v_self));
  }
  __pyx_L7:;

  /* "numpy.pxd":234
 *                 info.strides = <Py_ssize_t*>PyArray_STRIDES(self)
 *                 info.shape = <Py_ssize_t*>PyArray_DIMS(self)
 *             info.suboffsets = NULL             # <<<<<<<<<<<<<<
 *             info.itemsize = PyArray_ITEMSIZE(self)
 *             info.readonly = not PyArray_ISWRITEABLE(self)
 */
  __pyx_v_info->suboffsets = NULL;

  /* "numpy.pxd":235
 *                 info.shape = <Py_ssize_t*>PyArray_DIMS(self)
 *             info.suboffsets = NULL
 *             info.itemsize = PyArray_ITEMSIZE(self)             # <<<<<<<<<<<<<<
 *             info.readonly = not PyArray_ISWRITEABLE(self)
 * 
 */
  __pyx_v_info->itemsize = PyArray_ITEMSIZE(__pyx_v_self);

  /* "numpy.pxd":236
 *             info.suboffsets = NULL
 *             info.itemsize = PyArray_ITEMSIZE(self)
 *             info.readonly = not PyArray_ISWRITEABLE(self)             # <<<<<<<<<<<<<<
 * 
 *             cdef int t
 */
  __pyx_v_info->readonly = (!PyArray_ISWRITEABLE(__pyx_v_self));

  /* "numpy.pxd":239
 * 
 *             cdef int t
 *             cdef char* f = NULL             # <<<<<<<<<<<<<<
 *             cdef dtype descr = self.descr
 *             cdef list stack
 */
  __pyx_v_f = NULL;

  /* "numpy.pxd":240
 *             cdef int t
 *             cdef char* f = NULL
 *             cdef dtype descr = self.descr             # <<<<<<<<<<<<<<
 *             cdef list stack
 *             cdef int offset
 */
  __pyx_t_4 = ((PyObject *)__pyx_v_self->descr);
  __Pyx_INCREF(__pyx_t_4);
  __pyx_v_descr = ((PyArray_Descr *)__pyx_t_4);
  __pyx_t_4 = 0;

  /* "numpy.pxd":244
 *             cdef int offset
 * 
 *             cdef bint hasfields = PyDataType_HASFIELDS(descr)             # <<<<<<<<<<<<<<
 * 
 *             if not hasfields and not copy_shape:
 */
  __pyx_v_hasfields = PyDataType_HASFIELDS(__pyx_v_descr);

  /* "numpy.pxd":246
 *             cdef bint hasfields = PyDataType_HASFIELDS(descr)
 * 
 *             if not hasfields and not copy_shape:             # <<<<<<<<<<<<<<
 *                 # do not call releasebuffer
 *                 info.obj = None
 */
  __pyx_t_2 = (!__pyx_v_hasfields);
  if (__pyx_t_2) {
    __pyx_t_3 = (!__pyx_v_copy_shape);
    __pyx_t_1 = __pyx_t_3;
  } else {
    __pyx_t_1 = __pyx_t_2;
  }
  if (__pyx_t_1) {

    /* "numpy.pxd":248
 *             if not hasfields and not copy_shape:
 *                 # do not call releasebuffer
 *                 info.obj = None             # <<<<<<<<<<<<<<
 *             else:
 *                 # need to call releasebuffer
 */
    __Pyx_INCREF(Py_None);
    __Pyx_GIVEREF(Py_None);
    __Pyx_GOTREF(__pyx_v_info->obj);
    __Pyx_DECREF(__pyx_v_info->obj);
    __pyx_v_info->obj = Py_None;
    goto __pyx_L10;
  }
  /*else*/ {

    /* "numpy.pxd":251
 *             else:
 *                 # need to call releasebuffer
 *                 info.obj = self             # <<<<<<<<<<<<<<
 * 
 *             if not hasfields:
 */
    __Pyx_INCREF(((PyObject *)__pyx_v_self));
    __Pyx_GIVEREF(((PyObject *)__pyx_v_self));
    __Pyx_GOTREF(__pyx_v_info->obj);
    __Pyx_DECREF(__pyx_v_info->obj);
    __pyx_v_info->obj = ((PyObject *)__pyx_v_self);
  }
  __pyx_L10:;

  /* "numpy.pxd":253
 *                 info.obj = self
 * 
 *             if not hasfields:             # <<<<<<<<<<<<<<
 *                 t = descr.type_num
 *                 if ((descr.byteorder == c'>' and little_endian) or
 */
  __pyx_t_1 = (!__pyx_v_hasfields);
  if (__pyx_t_1) {

    /* "numpy.pxd":254
 * 
 *             if not hasfields:
 *                 t = descr.type_num             # <<<<<<<<<<<<<<
 *                 if ((descr.byteorder == c'>' and little_endian) or
 *                     (descr.byteorder == c'<' and not little_endian)):
 */
    __pyx_t_5 = __pyx_v_descr->type_num;
    __pyx_v_t = __pyx_t_5;

    /* "numpy.pxd":255
 *             if not hasfields:
 *                 t = descr.type_num
 *                 if ((descr.byteorder == c'>' and little_endian) or             # <<<<<<<<<<<<<<
 *                     (descr.byteorder == c'<' and not little_endian)):
 *                     raise ValueError(u"Non-native byte order not supported")
 */
    __pyx_t_1 = (__pyx_v_descr->byteorder == '>');
    if (__pyx_t_1) {
      __pyx_t_2 = __pyx_v_little_endian;
    } else {
      __pyx_t_2 = __pyx_t_1;
    }
    if (!__pyx_t_2) {

      /* "numpy.pxd":256
 *                 t = descr.type_num
 *                 if ((descr.byteorder == c'>' and little_endian) or
 *                     (descr.byteorder == c'<' and not little_endian)):             # <<<<<<<<<<<<<<
 *                     raise ValueError(u"Non-native byte order not supported")
 *                 if   t == NPY_BYTE:        f = "b"
 */
      __pyx_t_1 = (__pyx_v_descr->byteorder == '<');
      if (__pyx_t_1) {
        __pyx_t_3 = (!__pyx_v_little_endian);
        __pyx_t_7 = __pyx_t_3;
      } else {
        __pyx_t_7 = __pyx_t_1;
      }
      __pyx_t_1 = __pyx_t_7;
    } else {
      __pyx_t_1 = __pyx_t_2;
    }
    if (__pyx_t_1) {

      /* "numpy.pxd":257
 *                 if ((descr.byteorder == c'>' and little_endian) or
 *                     (descr.byteorder == c'<' and not little_endian)):
 *                     raise ValueError(u"Non-native byte order not supported")             # <<<<<<<<<<<<<<
 *                 if   t == NPY_BYTE:        f = "b"
 *                 elif t == NPY_UBYTE:       f = "B"
 */
      __pyx_t_4 = PyObject_Call(__pyx_builtin_ValueError, ((PyObject *)__pyx_k_tuple_14), NULL); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 257; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_4);
      __Pyx_Raise(__pyx_t_4, 0, 0, 0);
      __Pyx_DECREF(__pyx_t_4); __pyx_t_4 = 0;
      {__pyx_filename = __pyx_f[1]; __pyx_lineno = 257; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      goto __pyx_L12;
    }
    __pyx_L12:;

    /* "numpy.pxd":258
 *                     (descr.byteorder == c'<' and not little_endian)):
 *                     raise ValueError(u"Non-native byte order not supported")
 *                 if   t == NPY_BYTE:        f = "b"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_UBYTE:       f = "B"
 *                 elif t == NPY_SHORT:       f = "h"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_BYTE);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__b;
      goto __pyx_L13;
    }

    /* "numpy.pxd":259
 *                     raise ValueError(u"Non-native byte order not supported")
 *                 if   t == NPY_BYTE:        f = "b"
 *                 elif t == NPY_UBYTE:       f = "B"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_SHORT:       f = "h"
 *                 elif t == NPY_USHORT:      f = "H"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_UBYTE);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__B;
      goto __pyx_L13;
    }

    /* "numpy.pxd":260
 *                 if   t == NPY_BYTE:        f = "b"
 *                 elif t == NPY_UBYTE:       f = "B"
 *                 elif t == NPY_SHORT:       f = "h"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_USHORT:      f = "H"
 *                 elif t == NPY_INT:         f = "i"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_SHORT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__h;
      goto __pyx_L13;
    }

    /* "numpy.pxd":261
 *                 elif t == NPY_UBYTE:       f = "B"
 *                 elif t == NPY_SHORT:       f = "h"
 *                 elif t == NPY_USHORT:      f = "H"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_INT:         f = "i"
 *                 elif t == NPY_UINT:        f = "I"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_USHORT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__H;
      goto __pyx_L13;
    }

    /* "numpy.pxd":262
 *                 elif t == NPY_SHORT:       f = "h"
 *                 elif t == NPY_USHORT:      f = "H"
 *                 elif t == NPY_INT:         f = "i"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_UINT:        f = "I"
 *                 elif t == NPY_LONG:        f = "l"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_INT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__i;
      goto __pyx_L13;
    }

    /* "numpy.pxd":263
 *                 elif t == NPY_USHORT:      f = "H"
 *                 elif t == NPY_INT:         f = "i"
 *                 elif t == NPY_UINT:        f = "I"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_LONG:        f = "l"
 *                 elif t == NPY_ULONG:       f = "L"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_UINT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__I;
      goto __pyx_L13;
    }

    /* "numpy.pxd":264
 *                 elif t == NPY_INT:         f = "i"
 *                 elif t == NPY_UINT:        f = "I"
 *                 elif t == NPY_LONG:        f = "l"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_ULONG:       f = "L"
 *                 elif t == NPY_LONGLONG:    f = "q"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_LONG);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__l;
      goto __pyx_L13;
    }

    /* "numpy.pxd":265
 *                 elif t == NPY_UINT:        f = "I"
 *                 elif t == NPY_LONG:        f = "l"
 *                 elif t == NPY_ULONG:       f = "L"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_LONGLONG:    f = "q"
 *                 elif t == NPY_ULONGLONG:   f = "Q"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_ULONG);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__L;
      goto __pyx_L13;
    }

    /* "numpy.pxd":266
 *                 elif t == NPY_LONG:        f = "l"
 *                 elif t == NPY_ULONG:       f = "L"
 *                 elif t == NPY_LONGLONG:    f = "q"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_ULONGLONG:   f = "Q"
 *                 elif t == NPY_FLOAT:       f = "f"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_LONGLONG);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__q;
      goto __pyx_L13;
    }

    /* "numpy.pxd":267
 *                 elif t == NPY_ULONG:       f = "L"
 *                 elif t == NPY_LONGLONG:    f = "q"
 *                 elif t == NPY_ULONGLONG:   f = "Q"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_FLOAT:       f = "f"
 *                 elif t == NPY_DOUBLE:      f = "d"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_ULONGLONG);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__Q;
      goto __pyx_L13;
    }

    /* "numpy.pxd":268
 *                 elif t == NPY_LONGLONG:    f = "q"
 *                 elif t == NPY_ULONGLONG:   f = "Q"
 *                 elif t == NPY_FLOAT:       f = "f"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_DOUBLE:      f = "d"
 *                 elif t == NPY_LONGDOUBLE:  f = "g"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_FLOAT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__f;
      goto __pyx_L13;
    }

    /* "numpy.pxd":269
 *                 elif t == NPY_ULONGLONG:   f = "Q"
 *                 elif t == NPY_FLOAT:       f = "f"
 *                 elif t == NPY_DOUBLE:      f = "d"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_LONGDOUBLE:  f = "g"
 *                 elif t == NPY_CFLOAT:      f = "Zf"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_DOUBLE);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__d;
      goto __pyx_L13;
    }

    /* "numpy.pxd":270
 *                 elif t == NPY_FLOAT:       f = "f"
 *                 elif t == NPY_DOUBLE:      f = "d"
 *                 elif t == NPY_LONGDOUBLE:  f = "g"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_CFLOAT:      f = "Zf"
 *                 elif t == NPY_CDOUBLE:     f = "Zd"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_LONGDOUBLE);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__g;
      goto __pyx_L13;
    }

    /* "numpy.pxd":271
 *                 elif t == NPY_DOUBLE:      f = "d"
 *                 elif t == NPY_LONGDOUBLE:  f = "g"
 *                 elif t == NPY_CFLOAT:      f = "Zf"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_CDOUBLE:     f = "Zd"
 *                 elif t == NPY_CLONGDOUBLE: f = "Zg"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_CFLOAT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__Zf;
      goto __pyx_L13;
    }

    /* "numpy.pxd":272
 *                 elif t == NPY_LONGDOUBLE:  f = "g"
 *                 elif t == NPY_CFLOAT:      f = "Zf"
 *                 elif t == NPY_CDOUBLE:     f = "Zd"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_CLONGDOUBLE: f = "Zg"
 *                 elif t == NPY_OBJECT:      f = "O"
 */
    __pyx_t_1 = (__pyx_v_t == NPY_CDOUBLE);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__Zd;
      goto __pyx_L13;
    }

    /* "numpy.pxd":273
 *                 elif t == NPY_CFLOAT:      f = "Zf"
 *                 elif t == NPY_CDOUBLE:     f = "Zd"
 *                 elif t == NPY_CLONGDOUBLE: f = "Zg"             # <<<<<<<<<<<<<<
 *                 elif t == NPY_OBJECT:      f = "O"
 *                 else:
 */
    __pyx_t_1 = (__pyx_v_t == NPY_CLONGDOUBLE);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__Zg;
      goto __pyx_L13;
    }

    /* "numpy.pxd":274
 *                 elif t == NPY_CDOUBLE:     f = "Zd"
 *                 elif t == NPY_CLONGDOUBLE: f = "Zg"
 *                 elif t == NPY_OBJECT:      f = "O"             # <<<<<<<<<<<<<<
 *                 else:
 *                     raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)
 */
    __pyx_t_1 = (__pyx_v_t == NPY_OBJECT);
    if (__pyx_t_1) {
      __pyx_v_f = __pyx_k__O;
      goto __pyx_L13;
    }
    /*else*/ {

      /* "numpy.pxd":276
 *                 elif t == NPY_OBJECT:      f = "O"
 *                 else:
 *                     raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)             # <<<<<<<<<<<<<<
 *                 info.format = f
 *                 return
 */
      __pyx_t_4 = PyInt_FromLong(__pyx_v_t); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 276; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_4);
      __pyx_t_8 = PyNumber_Remainder(((PyObject *)__pyx_kp_u_15), __pyx_t_4); if (unlikely(!__pyx_t_8)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 276; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(((PyObject *)__pyx_t_8));
      __Pyx_DECREF(__pyx_t_4); __pyx_t_4 = 0;
      __pyx_t_4 = PyTuple_New(1); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 276; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_4);
      PyTuple_SET_ITEM(__pyx_t_4, 0, ((PyObject *)__pyx_t_8));
      __Pyx_GIVEREF(((PyObject *)__pyx_t_8));
      __pyx_t_8 = 0;
      __pyx_t_8 = PyObject_Call(__pyx_builtin_ValueError, ((PyObject *)__pyx_t_4), NULL); if (unlikely(!__pyx_t_8)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 276; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_8);
      __Pyx_DECREF(((PyObject *)__pyx_t_4)); __pyx_t_4 = 0;
      __Pyx_Raise(__pyx_t_8, 0, 0, 0);
      __Pyx_DECREF(__pyx_t_8); __pyx_t_8 = 0;
      {__pyx_filename = __pyx_f[1]; __pyx_lineno = 276; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
    __pyx_L13:;

    /* "numpy.pxd":277
 *                 else:
 *                     raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)
 *                 info.format = f             # <<<<<<<<<<<<<<
 *                 return
 *             else:
 */
    __pyx_v_info->format = __pyx_v_f;

    /* "numpy.pxd":278
 *                     raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)
 *                 info.format = f
 *                 return             # <<<<<<<<<<<<<<
 *             else:
 *                 info.format = <char*>stdlib.malloc(_buffer_format_string_len)
 */
    __pyx_r = 0;
    goto __pyx_L0;
    goto __pyx_L11;
  }
  /*else*/ {

    /* "numpy.pxd":280
 *                 return
 *             else:
 *                 info.format = <char*>stdlib.malloc(_buffer_format_string_len)             # <<<<<<<<<<<<<<
 *                 info.format[0] = c'^' # Native data types, manual alignment
 *                 offset = 0
 */
    __pyx_v_info->format = ((char *)malloc(255));

    /* "numpy.pxd":281
 *             else:
 *                 info.format = <char*>stdlib.malloc(_buffer_format_string_len)
 *                 info.format[0] = c'^' # Native data types, manual alignment             # <<<<<<<<<<<<<<
 *                 offset = 0
 *                 f = _util_dtypestring(descr, info.format + 1,
 */
    (__pyx_v_info->format[0]) = '^';

    /* "numpy.pxd":282
 *                 info.format = <char*>stdlib.malloc(_buffer_format_string_len)
 *                 info.format[0] = c'^' # Native data types, manual alignment
 *                 offset = 0             # <<<<<<<<<<<<<<
 *                 f = _util_dtypestring(descr, info.format + 1,
 *                                       info.format + _buffer_format_string_len,
 */
    __pyx_v_offset = 0;

    /* "numpy.pxd":285
 *                 f = _util_dtypestring(descr, info.format + 1,
 *                                       info.format + _buffer_format_string_len,
 *                                       &offset)             # <<<<<<<<<<<<<<
 *                 f[0] = c'\0' # Terminate format string
 * 
 */
    __pyx_t_9 = __pyx_f_5numpy__util_dtypestring(__pyx_v_descr, (__pyx_v_info->format + 1), (__pyx_v_info->format + 255), (&__pyx_v_offset)); if (unlikely(__pyx_t_9 == NULL)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 283; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __pyx_v_f = __pyx_t_9;

    /* "numpy.pxd":286
 *                                       info.format + _buffer_format_string_len,
 *                                       &offset)
 *                 f[0] = c'\0' # Terminate format string             # <<<<<<<<<<<<<<
 * 
 *         def __releasebuffer__(ndarray self, Py_buffer* info):
 */
    (__pyx_v_f[0]) = '\x00';
  }
  __pyx_L11:;

  __pyx_r = 0;
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_4);
  __Pyx_XDECREF(__pyx_t_8);
  __Pyx_AddTraceback("numpy.ndarray.__getbuffer__", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = -1;
  if (__pyx_v_info != NULL && __pyx_v_info->obj != NULL) {
    __Pyx_GOTREF(__pyx_v_info->obj);
    __Pyx_DECREF(__pyx_v_info->obj); __pyx_v_info->obj = NULL;
  }
  goto __pyx_L2;
  __pyx_L0:;
  if (__pyx_v_info != NULL && __pyx_v_info->obj == Py_None) {
    __Pyx_GOTREF(Py_None);
    __Pyx_DECREF(Py_None); __pyx_v_info->obj = NULL;
  }
  __pyx_L2:;
  __Pyx_XDECREF((PyObject *)__pyx_v_descr);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* Python wrapper */
static void __pyx_pw_5numpy_7ndarray_3__releasebuffer__(PyObject *__pyx_v_self, Py_buffer *__pyx_v_info); /*proto*/
static void __pyx_pw_5numpy_7ndarray_3__releasebuffer__(PyObject *__pyx_v_self, Py_buffer *__pyx_v_info) {
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__releasebuffer__ (wrapper)", 0);
  __pyx_pf_5numpy_7ndarray_2__releasebuffer__(((PyArrayObject *)__pyx_v_self), ((Py_buffer *)__pyx_v_info));
  __Pyx_RefNannyFinishContext();
}

/* "numpy.pxd":288
 *                 f[0] = c'\0' # Terminate format string
 * 
 *         def __releasebuffer__(ndarray self, Py_buffer* info):             # <<<<<<<<<<<<<<
 *             if PyArray_HASFIELDS(self):
 *                 stdlib.free(info.format)
 */

static void __pyx_pf_5numpy_7ndarray_2__releasebuffer__(PyArrayObject *__pyx_v_self, Py_buffer *__pyx_v_info) {
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  __Pyx_RefNannySetupContext("__releasebuffer__", 0);

  /* "numpy.pxd":289
 * 
 *         def __releasebuffer__(ndarray self, Py_buffer* info):
 *             if PyArray_HASFIELDS(self):             # <<<<<<<<<<<<<<
 *                 stdlib.free(info.format)
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):
 */
  __pyx_t_1 = PyArray_HASFIELDS(__pyx_v_self);
  if (__pyx_t_1) {

    /* "numpy.pxd":290
 *         def __releasebuffer__(ndarray self, Py_buffer* info):
 *             if PyArray_HASFIELDS(self):
 *                 stdlib.free(info.format)             # <<<<<<<<<<<<<<
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):
 *                 stdlib.free(info.strides)
 */
    free(__pyx_v_info->format);
    goto __pyx_L3;
  }
  __pyx_L3:;

  /* "numpy.pxd":291
 *             if PyArray_HASFIELDS(self):
 *                 stdlib.free(info.format)
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):             # <<<<<<<<<<<<<<
 *                 stdlib.free(info.strides)
 *                 # info.shape was stored after info.strides in the same block
 */
  __pyx_t_1 = ((sizeof(npy_intp)) != (sizeof(Py_ssize_t)));
  if (__pyx_t_1) {

    /* "numpy.pxd":292
 *                 stdlib.free(info.format)
 *             if sizeof(npy_intp) != sizeof(Py_ssize_t):
 *                 stdlib.free(info.strides)             # <<<<<<<<<<<<<<
 *                 # info.shape was stored after info.strides in the same block
 * 
 */
    free(__pyx_v_info->strides);
    goto __pyx_L4;
  }
  __pyx_L4:;

  __Pyx_RefNannyFinishContext();
}

/* "numpy.pxd":768
 * ctypedef npy_cdouble     complex_t
 * 
 * cdef inline object PyArray_MultiIterNew1(a):             # <<<<<<<<<<<<<<
 *     return PyArray_MultiIterNew(1, <void*>a)
 * 
 */

static CYTHON_INLINE PyObject *__pyx_f_5numpy_PyArray_MultiIterNew1(PyObject *__pyx_v_a) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("PyArray_MultiIterNew1", 0);

  /* "numpy.pxd":769
 * 
 * cdef inline object PyArray_MultiIterNew1(a):
 *     return PyArray_MultiIterNew(1, <void*>a)             # <<<<<<<<<<<<<<
 * 
 * cdef inline object PyArray_MultiIterNew2(a, b):
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_1 = PyArray_MultiIterNew(1, ((void *)__pyx_v_a)); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 769; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_r = __pyx_t_1;
  __pyx_t_1 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("numpy.PyArray_MultiIterNew1", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = 0;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":771
 *     return PyArray_MultiIterNew(1, <void*>a)
 * 
 * cdef inline object PyArray_MultiIterNew2(a, b):             # <<<<<<<<<<<<<<
 *     return PyArray_MultiIterNew(2, <void*>a, <void*>b)
 * 
 */

static CYTHON_INLINE PyObject *__pyx_f_5numpy_PyArray_MultiIterNew2(PyObject *__pyx_v_a, PyObject *__pyx_v_b) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("PyArray_MultiIterNew2", 0);

  /* "numpy.pxd":772
 * 
 * cdef inline object PyArray_MultiIterNew2(a, b):
 *     return PyArray_MultiIterNew(2, <void*>a, <void*>b)             # <<<<<<<<<<<<<<
 * 
 * cdef inline object PyArray_MultiIterNew3(a, b, c):
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_1 = PyArray_MultiIterNew(2, ((void *)__pyx_v_a), ((void *)__pyx_v_b)); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 772; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_r = __pyx_t_1;
  __pyx_t_1 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("numpy.PyArray_MultiIterNew2", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = 0;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":774
 *     return PyArray_MultiIterNew(2, <void*>a, <void*>b)
 * 
 * cdef inline object PyArray_MultiIterNew3(a, b, c):             # <<<<<<<<<<<<<<
 *     return PyArray_MultiIterNew(3, <void*>a, <void*>b, <void*> c)
 * 
 */

static CYTHON_INLINE PyObject *__pyx_f_5numpy_PyArray_MultiIterNew3(PyObject *__pyx_v_a, PyObject *__pyx_v_b, PyObject *__pyx_v_c) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("PyArray_MultiIterNew3", 0);

  /* "numpy.pxd":775
 * 
 * cdef inline object PyArray_MultiIterNew3(a, b, c):
 *     return PyArray_MultiIterNew(3, <void*>a, <void*>b, <void*> c)             # <<<<<<<<<<<<<<
 * 
 * cdef inline object PyArray_MultiIterNew4(a, b, c, d):
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_1 = PyArray_MultiIterNew(3, ((void *)__pyx_v_a), ((void *)__pyx_v_b), ((void *)__pyx_v_c)); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 775; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_r = __pyx_t_1;
  __pyx_t_1 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("numpy.PyArray_MultiIterNew3", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = 0;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":777
 *     return PyArray_MultiIterNew(3, <void*>a, <void*>b, <void*> c)
 * 
 * cdef inline object PyArray_MultiIterNew4(a, b, c, d):             # <<<<<<<<<<<<<<
 *     return PyArray_MultiIterNew(4, <void*>a, <void*>b, <void*>c, <void*> d)
 * 
 */

static CYTHON_INLINE PyObject *__pyx_f_5numpy_PyArray_MultiIterNew4(PyObject *__pyx_v_a, PyObject *__pyx_v_b, PyObject *__pyx_v_c, PyObject *__pyx_v_d) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("PyArray_MultiIterNew4", 0);

  /* "numpy.pxd":778
 * 
 * cdef inline object PyArray_MultiIterNew4(a, b, c, d):
 *     return PyArray_MultiIterNew(4, <void*>a, <void*>b, <void*>c, <void*> d)             # <<<<<<<<<<<<<<
 * 
 * cdef inline object PyArray_MultiIterNew5(a, b, c, d, e):
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_1 = PyArray_MultiIterNew(4, ((void *)__pyx_v_a), ((void *)__pyx_v_b), ((void *)__pyx_v_c), ((void *)__pyx_v_d)); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 778; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_r = __pyx_t_1;
  __pyx_t_1 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("numpy.PyArray_MultiIterNew4", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = 0;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":780
 *     return PyArray_MultiIterNew(4, <void*>a, <void*>b, <void*>c, <void*> d)
 * 
 * cdef inline object PyArray_MultiIterNew5(a, b, c, d, e):             # <<<<<<<<<<<<<<
 *     return PyArray_MultiIterNew(5, <void*>a, <void*>b, <void*>c, <void*> d, <void*> e)
 * 
 */

static CYTHON_INLINE PyObject *__pyx_f_5numpy_PyArray_MultiIterNew5(PyObject *__pyx_v_a, PyObject *__pyx_v_b, PyObject *__pyx_v_c, PyObject *__pyx_v_d, PyObject *__pyx_v_e) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("PyArray_MultiIterNew5", 0);

  /* "numpy.pxd":781
 * 
 * cdef inline object PyArray_MultiIterNew5(a, b, c, d, e):
 *     return PyArray_MultiIterNew(5, <void*>a, <void*>b, <void*>c, <void*> d, <void*> e)             # <<<<<<<<<<<<<<
 * 
 * cdef inline char* _util_dtypestring(dtype descr, char* f, char* end, int* offset) except NULL:
 */
  __Pyx_XDECREF(__pyx_r);
  __pyx_t_1 = PyArray_MultiIterNew(5, ((void *)__pyx_v_a), ((void *)__pyx_v_b), ((void *)__pyx_v_c), ((void *)__pyx_v_d), ((void *)__pyx_v_e)); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 781; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __pyx_r = __pyx_t_1;
  __pyx_t_1 = 0;
  goto __pyx_L0;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_AddTraceback("numpy.PyArray_MultiIterNew5", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = 0;
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":783
 *     return PyArray_MultiIterNew(5, <void*>a, <void*>b, <void*>c, <void*> d, <void*> e)
 * 
 * cdef inline char* _util_dtypestring(dtype descr, char* f, char* end, int* offset) except NULL:             # <<<<<<<<<<<<<<
 *     # Recursive utility function used in __getbuffer__ to get format
 *     # string. The new location in the format string is returned.
 */

static CYTHON_INLINE char *__pyx_f_5numpy__util_dtypestring(PyArray_Descr *__pyx_v_descr, char *__pyx_v_f, char *__pyx_v_end, int *__pyx_v_offset) {
  PyArray_Descr *__pyx_v_child = 0;
  int __pyx_v_endian_detector;
  int __pyx_v_little_endian;
  PyObject *__pyx_v_fields = 0;
  PyObject *__pyx_v_childname = NULL;
  PyObject *__pyx_v_new_offset = NULL;
  PyObject *__pyx_v_t = NULL;
  char *__pyx_r;
  __Pyx_RefNannyDeclarations
  PyObject *__pyx_t_1 = NULL;
  Py_ssize_t __pyx_t_2;
  PyObject *__pyx_t_3 = NULL;
  PyObject *__pyx_t_4 = NULL;
  PyObject *__pyx_t_5 = NULL;
  PyObject *(*__pyx_t_6)(PyObject *);
  int __pyx_t_7;
  int __pyx_t_8;
  int __pyx_t_9;
  int __pyx_t_10;
  long __pyx_t_11;
  char *__pyx_t_12;
  int __pyx_lineno = 0;
  const char *__pyx_filename = NULL;
  int __pyx_clineno = 0;
  __Pyx_RefNannySetupContext("_util_dtypestring", 0);

  /* "numpy.pxd":790
 *     cdef int delta_offset
 *     cdef tuple i
 *     cdef int endian_detector = 1             # <<<<<<<<<<<<<<
 *     cdef bint little_endian = ((<char*>&endian_detector)[0] != 0)
 *     cdef tuple fields
 */
  __pyx_v_endian_detector = 1;

  /* "numpy.pxd":791
 *     cdef tuple i
 *     cdef int endian_detector = 1
 *     cdef bint little_endian = ((<char*>&endian_detector)[0] != 0)             # <<<<<<<<<<<<<<
 *     cdef tuple fields
 * 
 */
  __pyx_v_little_endian = ((((char *)(&__pyx_v_endian_detector))[0]) != 0);

  /* "numpy.pxd":794
 *     cdef tuple fields
 * 
 *     for childname in descr.names:             # <<<<<<<<<<<<<<
 *         fields = descr.fields[childname]
 *         child, new_offset = fields
 */
  if (unlikely(((PyObject *)__pyx_v_descr->names) == Py_None)) {
    PyErr_SetString(PyExc_TypeError, "'NoneType' object is not iterable");
    {__pyx_filename = __pyx_f[1]; __pyx_lineno = 794; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  __pyx_t_1 = ((PyObject *)__pyx_v_descr->names); __Pyx_INCREF(__pyx_t_1); __pyx_t_2 = 0;
  for (;;) {
    if (__pyx_t_2 >= PyTuple_GET_SIZE(__pyx_t_1)) break;
    #if CYTHON_COMPILING_IN_CPYTHON
    __pyx_t_3 = PyTuple_GET_ITEM(__pyx_t_1, __pyx_t_2); __Pyx_INCREF(__pyx_t_3); __pyx_t_2++; if (unlikely(0 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 794; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    #else
    __pyx_t_3 = PySequence_ITEM(__pyx_t_1, __pyx_t_2); __pyx_t_2++; if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 794; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    #endif
    __Pyx_XDECREF(__pyx_v_childname);
    __pyx_v_childname = __pyx_t_3;
    __pyx_t_3 = 0;

    /* "numpy.pxd":795
 * 
 *     for childname in descr.names:
 *         fields = descr.fields[childname]             # <<<<<<<<<<<<<<
 *         child, new_offset = fields
 * 
 */
    __pyx_t_3 = PyObject_GetItem(__pyx_v_descr->fields, __pyx_v_childname); if (!__pyx_t_3) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 795; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_3);
    if (!(likely(PyTuple_CheckExact(__pyx_t_3))||((__pyx_t_3) == Py_None)||(PyErr_Format(PyExc_TypeError, "Expected tuple, got %.200s", Py_TYPE(__pyx_t_3)->tp_name), 0))) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 795; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_XDECREF(((PyObject *)__pyx_v_fields));
    __pyx_v_fields = ((PyObject*)__pyx_t_3);
    __pyx_t_3 = 0;

    /* "numpy.pxd":796
 *     for childname in descr.names:
 *         fields = descr.fields[childname]
 *         child, new_offset = fields             # <<<<<<<<<<<<<<
 * 
 *         if (end - f) - (new_offset - offset[0]) < 15:
 */
    if (likely(PyTuple_CheckExact(((PyObject *)__pyx_v_fields)))) {
      PyObject* sequence = ((PyObject *)__pyx_v_fields);
      #if CYTHON_COMPILING_IN_CPYTHON
      Py_ssize_t size = Py_SIZE(sequence);
      #else
      Py_ssize_t size = PySequence_Size(sequence);
      #endif
      if (unlikely(size != 2)) {
        if (size > 2) __Pyx_RaiseTooManyValuesError(2);
        else if (size >= 0) __Pyx_RaiseNeedMoreValuesError(size);
        {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      }
      #if CYTHON_COMPILING_IN_CPYTHON
      __pyx_t_3 = PyTuple_GET_ITEM(sequence, 0); 
      __pyx_t_4 = PyTuple_GET_ITEM(sequence, 1); 
      __Pyx_INCREF(__pyx_t_3);
      __Pyx_INCREF(__pyx_t_4);
      #else
      __pyx_t_3 = PySequence_ITEM(sequence, 0); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __pyx_t_4 = PySequence_ITEM(sequence, 1); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      #endif
    } else if (1) {
      __Pyx_RaiseNoneNotIterableError(); {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    } else
    {
      Py_ssize_t index = -1;
      __pyx_t_5 = PyObject_GetIter(((PyObject *)__pyx_v_fields)); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_6 = Py_TYPE(__pyx_t_5)->tp_iternext;
      index = 0; __pyx_t_3 = __pyx_t_6(__pyx_t_5); if (unlikely(!__pyx_t_3)) goto __pyx_L5_unpacking_failed;
      __Pyx_GOTREF(__pyx_t_3);
      index = 1; __pyx_t_4 = __pyx_t_6(__pyx_t_5); if (unlikely(!__pyx_t_4)) goto __pyx_L5_unpacking_failed;
      __Pyx_GOTREF(__pyx_t_4);
      if (__Pyx_IternextUnpackEndCheck(__pyx_t_6(__pyx_t_5), 2) < 0) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __pyx_t_6 = NULL;
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      goto __pyx_L6_unpacking_done;
      __pyx_L5_unpacking_failed:;
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_6 = NULL;
      if (__Pyx_IterFinish() == 0) __Pyx_RaiseNeedMoreValuesError(index);
      {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __pyx_L6_unpacking_done:;
    }
    if (!(likely(((__pyx_t_3) == Py_None) || likely(__Pyx_TypeTest(__pyx_t_3, __pyx_ptype_5numpy_dtype))))) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 796; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_XDECREF(((PyObject *)__pyx_v_child));
    __pyx_v_child = ((PyArray_Descr *)__pyx_t_3);
    __pyx_t_3 = 0;
    __Pyx_XDECREF(__pyx_v_new_offset);
    __pyx_v_new_offset = __pyx_t_4;
    __pyx_t_4 = 0;

    /* "numpy.pxd":798
 *         child, new_offset = fields
 * 
 *         if (end - f) - (new_offset - offset[0]) < 15:             # <<<<<<<<<<<<<<
 *             raise RuntimeError(u"Format string allocated too short, see comment in numpy.pxd")
 * 
 */
    __pyx_t_4 = PyInt_FromLong((__pyx_v_end - __pyx_v_f)); if (unlikely(!__pyx_t_4)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 798; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_4);
    __pyx_t_3 = PyInt_FromLong((__pyx_v_offset[0])); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 798; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_3);
    __pyx_t_5 = PyNumber_Subtract(__pyx_v_new_offset, __pyx_t_3); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 798; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_5);
    __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
    __pyx_t_3 = PyNumber_Subtract(__pyx_t_4, __pyx_t_5); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 798; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_GOTREF(__pyx_t_3);
    __Pyx_DECREF(__pyx_t_4); __pyx_t_4 = 0;
    __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
    __pyx_t_5 = PyObject_RichCompare(__pyx_t_3, __pyx_int_15, Py_LT); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 798; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
    __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 798; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
    if (__pyx_t_7) {

      /* "numpy.pxd":799
 * 
 *         if (end - f) - (new_offset - offset[0]) < 15:
 *             raise RuntimeError(u"Format string allocated too short, see comment in numpy.pxd")             # <<<<<<<<<<<<<<
 * 
 *         if ((child.byteorder == c'>' and little_endian) or
 */
      __pyx_t_5 = PyObject_Call(__pyx_builtin_RuntimeError, ((PyObject *)__pyx_k_tuple_17), NULL); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 799; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __Pyx_Raise(__pyx_t_5, 0, 0, 0);
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      {__pyx_filename = __pyx_f[1]; __pyx_lineno = 799; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      goto __pyx_L7;
    }
    __pyx_L7:;

    /* "numpy.pxd":801
 *             raise RuntimeError(u"Format string allocated too short, see comment in numpy.pxd")
 * 
 *         if ((child.byteorder == c'>' and little_endian) or             # <<<<<<<<<<<<<<
 *             (child.byteorder == c'<' and not little_endian)):
 *             raise ValueError(u"Non-native byte order not supported")
 */
    __pyx_t_7 = (__pyx_v_child->byteorder == '>');
    if (__pyx_t_7) {
      __pyx_t_8 = __pyx_v_little_endian;
    } else {
      __pyx_t_8 = __pyx_t_7;
    }
    if (!__pyx_t_8) {

      /* "numpy.pxd":802
 * 
 *         if ((child.byteorder == c'>' and little_endian) or
 *             (child.byteorder == c'<' and not little_endian)):             # <<<<<<<<<<<<<<
 *             raise ValueError(u"Non-native byte order not supported")
 *             # One could encode it in the format string and have Cython
 */
      __pyx_t_7 = (__pyx_v_child->byteorder == '<');
      if (__pyx_t_7) {
        __pyx_t_9 = (!__pyx_v_little_endian);
        __pyx_t_10 = __pyx_t_9;
      } else {
        __pyx_t_10 = __pyx_t_7;
      }
      __pyx_t_7 = __pyx_t_10;
    } else {
      __pyx_t_7 = __pyx_t_8;
    }
    if (__pyx_t_7) {

      /* "numpy.pxd":803
 *         if ((child.byteorder == c'>' and little_endian) or
 *             (child.byteorder == c'<' and not little_endian)):
 *             raise ValueError(u"Non-native byte order not supported")             # <<<<<<<<<<<<<<
 *             # One could encode it in the format string and have Cython
 *             # complain instead, BUT: < and > in format strings also imply
 */
      __pyx_t_5 = PyObject_Call(__pyx_builtin_ValueError, ((PyObject *)__pyx_k_tuple_18), NULL); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 803; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __Pyx_Raise(__pyx_t_5, 0, 0, 0);
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      {__pyx_filename = __pyx_f[1]; __pyx_lineno = 803; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      goto __pyx_L8;
    }
    __pyx_L8:;

    /* "numpy.pxd":813
 * 
 *         # Output padding bytes
 *         while offset[0] < new_offset:             # <<<<<<<<<<<<<<
 *             f[0] = 120 # "x"; pad byte
 *             f += 1
 */
    while (1) {
      __pyx_t_5 = PyInt_FromLong((__pyx_v_offset[0])); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 813; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_t_5, __pyx_v_new_offset, Py_LT); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 813; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 813; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (!__pyx_t_7) break;

      /* "numpy.pxd":814
 *         # Output padding bytes
 *         while offset[0] < new_offset:
 *             f[0] = 120 # "x"; pad byte             # <<<<<<<<<<<<<<
 *             f += 1
 *             offset[0] += 1
 */
      (__pyx_v_f[0]) = 120;

      /* "numpy.pxd":815
 *         while offset[0] < new_offset:
 *             f[0] = 120 # "x"; pad byte
 *             f += 1             # <<<<<<<<<<<<<<
 *             offset[0] += 1
 * 
 */
      __pyx_v_f = (__pyx_v_f + 1);

      /* "numpy.pxd":816
 *             f[0] = 120 # "x"; pad byte
 *             f += 1
 *             offset[0] += 1             # <<<<<<<<<<<<<<
 * 
 *         offset[0] += child.itemsize
 */
      __pyx_t_11 = 0;
      (__pyx_v_offset[__pyx_t_11]) = ((__pyx_v_offset[__pyx_t_11]) + 1);
    }

    /* "numpy.pxd":818
 *             offset[0] += 1
 * 
 *         offset[0] += child.itemsize             # <<<<<<<<<<<<<<
 * 
 *         if not PyDataType_HASFIELDS(child):
 */
    __pyx_t_11 = 0;
    (__pyx_v_offset[__pyx_t_11]) = ((__pyx_v_offset[__pyx_t_11]) + __pyx_v_child->elsize);

    /* "numpy.pxd":820
 *         offset[0] += child.itemsize
 * 
 *         if not PyDataType_HASFIELDS(child):             # <<<<<<<<<<<<<<
 *             t = child.type_num
 *             if end - f < 5:
 */
    __pyx_t_7 = (!PyDataType_HASFIELDS(__pyx_v_child));
    if (__pyx_t_7) {

      /* "numpy.pxd":821
 * 
 *         if not PyDataType_HASFIELDS(child):
 *             t = child.type_num             # <<<<<<<<<<<<<<
 *             if end - f < 5:
 *                 raise RuntimeError(u"Format string allocated too short.")
 */
      __pyx_t_3 = PyInt_FromLong(__pyx_v_child->type_num); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 821; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __Pyx_XDECREF(__pyx_v_t);
      __pyx_v_t = __pyx_t_3;
      __pyx_t_3 = 0;

      /* "numpy.pxd":822
 *         if not PyDataType_HASFIELDS(child):
 *             t = child.type_num
 *             if end - f < 5:             # <<<<<<<<<<<<<<
 *                 raise RuntimeError(u"Format string allocated too short.")
 * 
 */
      __pyx_t_7 = ((__pyx_v_end - __pyx_v_f) < 5);
      if (__pyx_t_7) {

        /* "numpy.pxd":823
 *             t = child.type_num
 *             if end - f < 5:
 *                 raise RuntimeError(u"Format string allocated too short.")             # <<<<<<<<<<<<<<
 * 
 *             # Until ticket #99 is fixed, use integers to avoid warnings
 */
        __pyx_t_3 = PyObject_Call(__pyx_builtin_RuntimeError, ((PyObject *)__pyx_k_tuple_20), NULL); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 823; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
        __Pyx_GOTREF(__pyx_t_3);
        __Pyx_Raise(__pyx_t_3, 0, 0, 0);
        __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
        {__pyx_filename = __pyx_f[1]; __pyx_lineno = 823; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
        goto __pyx_L12;
      }
      __pyx_L12:;

      /* "numpy.pxd":826
 * 
 *             # Until ticket #99 is fixed, use integers to avoid warnings
 *             if   t == NPY_BYTE:        f[0] =  98 #"b"             # <<<<<<<<<<<<<<
 *             elif t == NPY_UBYTE:       f[0] =  66 #"B"
 *             elif t == NPY_SHORT:       f[0] = 104 #"h"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_BYTE); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 826; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 826; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 826; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 98;
        goto __pyx_L13;
      }

      /* "numpy.pxd":827
 *             # Until ticket #99 is fixed, use integers to avoid warnings
 *             if   t == NPY_BYTE:        f[0] =  98 #"b"
 *             elif t == NPY_UBYTE:       f[0] =  66 #"B"             # <<<<<<<<<<<<<<
 *             elif t == NPY_SHORT:       f[0] = 104 #"h"
 *             elif t == NPY_USHORT:      f[0] =  72 #"H"
 */
      __pyx_t_5 = PyInt_FromLong(NPY_UBYTE); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 827; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 827; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 827; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 66;
        goto __pyx_L13;
      }

      /* "numpy.pxd":828
 *             if   t == NPY_BYTE:        f[0] =  98 #"b"
 *             elif t == NPY_UBYTE:       f[0] =  66 #"B"
 *             elif t == NPY_SHORT:       f[0] = 104 #"h"             # <<<<<<<<<<<<<<
 *             elif t == NPY_USHORT:      f[0] =  72 #"H"
 *             elif t == NPY_INT:         f[0] = 105 #"i"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_SHORT); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 828; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 828; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 828; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 104;
        goto __pyx_L13;
      }

      /* "numpy.pxd":829
 *             elif t == NPY_UBYTE:       f[0] =  66 #"B"
 *             elif t == NPY_SHORT:       f[0] = 104 #"h"
 *             elif t == NPY_USHORT:      f[0] =  72 #"H"             # <<<<<<<<<<<<<<
 *             elif t == NPY_INT:         f[0] = 105 #"i"
 *             elif t == NPY_UINT:        f[0] =  73 #"I"
 */
      __pyx_t_5 = PyInt_FromLong(NPY_USHORT); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 829; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 829; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 829; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 72;
        goto __pyx_L13;
      }

      /* "numpy.pxd":830
 *             elif t == NPY_SHORT:       f[0] = 104 #"h"
 *             elif t == NPY_USHORT:      f[0] =  72 #"H"
 *             elif t == NPY_INT:         f[0] = 105 #"i"             # <<<<<<<<<<<<<<
 *             elif t == NPY_UINT:        f[0] =  73 #"I"
 *             elif t == NPY_LONG:        f[0] = 108 #"l"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_INT); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 830; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 830; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 830; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 105;
        goto __pyx_L13;
      }

      /* "numpy.pxd":831
 *             elif t == NPY_USHORT:      f[0] =  72 #"H"
 *             elif t == NPY_INT:         f[0] = 105 #"i"
 *             elif t == NPY_UINT:        f[0] =  73 #"I"             # <<<<<<<<<<<<<<
 *             elif t == NPY_LONG:        f[0] = 108 #"l"
 *             elif t == NPY_ULONG:       f[0] = 76  #"L"
 */
      __pyx_t_5 = PyInt_FromLong(NPY_UINT); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 831; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 831; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 831; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 73;
        goto __pyx_L13;
      }

      /* "numpy.pxd":832
 *             elif t == NPY_INT:         f[0] = 105 #"i"
 *             elif t == NPY_UINT:        f[0] =  73 #"I"
 *             elif t == NPY_LONG:        f[0] = 108 #"l"             # <<<<<<<<<<<<<<
 *             elif t == NPY_ULONG:       f[0] = 76  #"L"
 *             elif t == NPY_LONGLONG:    f[0] = 113 #"q"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_LONG); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 832; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 832; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 832; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 108;
        goto __pyx_L13;
      }

      /* "numpy.pxd":833
 *             elif t == NPY_UINT:        f[0] =  73 #"I"
 *             elif t == NPY_LONG:        f[0] = 108 #"l"
 *             elif t == NPY_ULONG:       f[0] = 76  #"L"             # <<<<<<<<<<<<<<
 *             elif t == NPY_LONGLONG:    f[0] = 113 #"q"
 *             elif t == NPY_ULONGLONG:   f[0] = 81  #"Q"
 */
      __pyx_t_5 = PyInt_FromLong(NPY_ULONG); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 833; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 833; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 833; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 76;
        goto __pyx_L13;
      }

      /* "numpy.pxd":834
 *             elif t == NPY_LONG:        f[0] = 108 #"l"
 *             elif t == NPY_ULONG:       f[0] = 76  #"L"
 *             elif t == NPY_LONGLONG:    f[0] = 113 #"q"             # <<<<<<<<<<<<<<
 *             elif t == NPY_ULONGLONG:   f[0] = 81  #"Q"
 *             elif t == NPY_FLOAT:       f[0] = 102 #"f"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_LONGLONG); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 834; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 834; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 834; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 113;
        goto __pyx_L13;
      }

      /* "numpy.pxd":835
 *             elif t == NPY_ULONG:       f[0] = 76  #"L"
 *             elif t == NPY_LONGLONG:    f[0] = 113 #"q"
 *             elif t == NPY_ULONGLONG:   f[0] = 81  #"Q"             # <<<<<<<<<<<<<<
 *             elif t == NPY_FLOAT:       f[0] = 102 #"f"
 *             elif t == NPY_DOUBLE:      f[0] = 100 #"d"
 */
      __pyx_t_5 = PyInt_FromLong(NPY_ULONGLONG); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 835; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 835; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 835; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 81;
        goto __pyx_L13;
      }

      /* "numpy.pxd":836
 *             elif t == NPY_LONGLONG:    f[0] = 113 #"q"
 *             elif t == NPY_ULONGLONG:   f[0] = 81  #"Q"
 *             elif t == NPY_FLOAT:       f[0] = 102 #"f"             # <<<<<<<<<<<<<<
 *             elif t == NPY_DOUBLE:      f[0] = 100 #"d"
 *             elif t == NPY_LONGDOUBLE:  f[0] = 103 #"g"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_FLOAT); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 836; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 836; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 836; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 102;
        goto __pyx_L13;
      }

      /* "numpy.pxd":837
 *             elif t == NPY_ULONGLONG:   f[0] = 81  #"Q"
 *             elif t == NPY_FLOAT:       f[0] = 102 #"f"
 *             elif t == NPY_DOUBLE:      f[0] = 100 #"d"             # <<<<<<<<<<<<<<
 *             elif t == NPY_LONGDOUBLE:  f[0] = 103 #"g"
 *             elif t == NPY_CFLOAT:      f[0] = 90; f[1] = 102; f += 1 # Zf
 */
      __pyx_t_5 = PyInt_FromLong(NPY_DOUBLE); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 837; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 837; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 837; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 100;
        goto __pyx_L13;
      }

      /* "numpy.pxd":838
 *             elif t == NPY_FLOAT:       f[0] = 102 #"f"
 *             elif t == NPY_DOUBLE:      f[0] = 100 #"d"
 *             elif t == NPY_LONGDOUBLE:  f[0] = 103 #"g"             # <<<<<<<<<<<<<<
 *             elif t == NPY_CFLOAT:      f[0] = 90; f[1] = 102; f += 1 # Zf
 *             elif t == NPY_CDOUBLE:     f[0] = 90; f[1] = 100; f += 1 # Zd
 */
      __pyx_t_3 = PyInt_FromLong(NPY_LONGDOUBLE); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 838; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 838; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 838; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 103;
        goto __pyx_L13;
      }

      /* "numpy.pxd":839
 *             elif t == NPY_DOUBLE:      f[0] = 100 #"d"
 *             elif t == NPY_LONGDOUBLE:  f[0] = 103 #"g"
 *             elif t == NPY_CFLOAT:      f[0] = 90; f[1] = 102; f += 1 # Zf             # <<<<<<<<<<<<<<
 *             elif t == NPY_CDOUBLE:     f[0] = 90; f[1] = 100; f += 1 # Zd
 *             elif t == NPY_CLONGDOUBLE: f[0] = 90; f[1] = 103; f += 1 # Zg
 */
      __pyx_t_5 = PyInt_FromLong(NPY_CFLOAT); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 839; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 839; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 839; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 90;
        (__pyx_v_f[1]) = 102;
        __pyx_v_f = (__pyx_v_f + 1);
        goto __pyx_L13;
      }

      /* "numpy.pxd":840
 *             elif t == NPY_LONGDOUBLE:  f[0] = 103 #"g"
 *             elif t == NPY_CFLOAT:      f[0] = 90; f[1] = 102; f += 1 # Zf
 *             elif t == NPY_CDOUBLE:     f[0] = 90; f[1] = 100; f += 1 # Zd             # <<<<<<<<<<<<<<
 *             elif t == NPY_CLONGDOUBLE: f[0] = 90; f[1] = 103; f += 1 # Zg
 *             elif t == NPY_OBJECT:      f[0] = 79 #"O"
 */
      __pyx_t_3 = PyInt_FromLong(NPY_CDOUBLE); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 840; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 840; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 840; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 90;
        (__pyx_v_f[1]) = 100;
        __pyx_v_f = (__pyx_v_f + 1);
        goto __pyx_L13;
      }

      /* "numpy.pxd":841
 *             elif t == NPY_CFLOAT:      f[0] = 90; f[1] = 102; f += 1 # Zf
 *             elif t == NPY_CDOUBLE:     f[0] = 90; f[1] = 100; f += 1 # Zd
 *             elif t == NPY_CLONGDOUBLE: f[0] = 90; f[1] = 103; f += 1 # Zg             # <<<<<<<<<<<<<<
 *             elif t == NPY_OBJECT:      f[0] = 79 #"O"
 *             else:
 */
      __pyx_t_5 = PyInt_FromLong(NPY_CLONGDOUBLE); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 841; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_5);
      __pyx_t_3 = PyObject_RichCompare(__pyx_v_t, __pyx_t_5, Py_EQ); __Pyx_XGOTREF(__pyx_t_3); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 841; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_3); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 841; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 90;
        (__pyx_v_f[1]) = 103;
        __pyx_v_f = (__pyx_v_f + 1);
        goto __pyx_L13;
      }

      /* "numpy.pxd":842
 *             elif t == NPY_CDOUBLE:     f[0] = 90; f[1] = 100; f += 1 # Zd
 *             elif t == NPY_CLONGDOUBLE: f[0] = 90; f[1] = 103; f += 1 # Zg
 *             elif t == NPY_OBJECT:      f[0] = 79 #"O"             # <<<<<<<<<<<<<<
 *             else:
 *                 raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)
 */
      __pyx_t_3 = PyInt_FromLong(NPY_OBJECT); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 842; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_GOTREF(__pyx_t_3);
      __pyx_t_5 = PyObject_RichCompare(__pyx_v_t, __pyx_t_3, Py_EQ); __Pyx_XGOTREF(__pyx_t_5); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 842; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_3); __pyx_t_3 = 0;
      __pyx_t_7 = __Pyx_PyObject_IsTrue(__pyx_t_5); if (unlikely(__pyx_t_7 < 0)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 842; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
      if (__pyx_t_7) {
        (__pyx_v_f[0]) = 79;
        goto __pyx_L13;
      }
      /*else*/ {

        /* "numpy.pxd":844
 *             elif t == NPY_OBJECT:      f[0] = 79 #"O"
 *             else:
 *                 raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)             # <<<<<<<<<<<<<<
 *             f += 1
 *         else:
 */
        __pyx_t_5 = PyNumber_Remainder(((PyObject *)__pyx_kp_u_15), __pyx_v_t); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 844; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
        __Pyx_GOTREF(((PyObject *)__pyx_t_5));
        __pyx_t_3 = PyTuple_New(1); if (unlikely(!__pyx_t_3)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 844; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
        __Pyx_GOTREF(__pyx_t_3);
        PyTuple_SET_ITEM(__pyx_t_3, 0, ((PyObject *)__pyx_t_5));
        __Pyx_GIVEREF(((PyObject *)__pyx_t_5));
        __pyx_t_5 = 0;
        __pyx_t_5 = PyObject_Call(__pyx_builtin_ValueError, ((PyObject *)__pyx_t_3), NULL); if (unlikely(!__pyx_t_5)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 844; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
        __Pyx_GOTREF(__pyx_t_5);
        __Pyx_DECREF(((PyObject *)__pyx_t_3)); __pyx_t_3 = 0;
        __Pyx_Raise(__pyx_t_5, 0, 0, 0);
        __Pyx_DECREF(__pyx_t_5); __pyx_t_5 = 0;
        {__pyx_filename = __pyx_f[1]; __pyx_lineno = 844; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      }
      __pyx_L13:;

      /* "numpy.pxd":845
 *             else:
 *                 raise ValueError(u"unknown dtype code in numpy.pxd (%d)" % t)
 *             f += 1             # <<<<<<<<<<<<<<
 *         else:
 *             # Cython ignores struct boundary information ("T{...}"),
 */
      __pyx_v_f = (__pyx_v_f + 1);
      goto __pyx_L11;
    }
    /*else*/ {

      /* "numpy.pxd":849
 *             # Cython ignores struct boundary information ("T{...}"),
 *             # so don't output it
 *             f = _util_dtypestring(child, f, end, offset)             # <<<<<<<<<<<<<<
 *     return f
 * 
 */
      __pyx_t_12 = __pyx_f_5numpy__util_dtypestring(__pyx_v_child, __pyx_v_f, __pyx_v_end, __pyx_v_offset); if (unlikely(__pyx_t_12 == NULL)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 849; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
      __pyx_v_f = __pyx_t_12;
    }
    __pyx_L11:;
  }
  __Pyx_DECREF(__pyx_t_1); __pyx_t_1 = 0;

  /* "numpy.pxd":850
 *             # so don't output it
 *             f = _util_dtypestring(child, f, end, offset)
 *     return f             # <<<<<<<<<<<<<<
 * 
 * 
 */
  __pyx_r = __pyx_v_f;
  goto __pyx_L0;

  __pyx_r = 0;
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_XDECREF(__pyx_t_3);
  __Pyx_XDECREF(__pyx_t_4);
  __Pyx_XDECREF(__pyx_t_5);
  __Pyx_AddTraceback("numpy._util_dtypestring", __pyx_clineno, __pyx_lineno, __pyx_filename);
  __pyx_r = NULL;
  __pyx_L0:;
  __Pyx_XDECREF((PyObject *)__pyx_v_child);
  __Pyx_XDECREF(__pyx_v_fields);
  __Pyx_XDECREF(__pyx_v_childname);
  __Pyx_XDECREF(__pyx_v_new_offset);
  __Pyx_XDECREF(__pyx_v_t);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}

/* "numpy.pxd":965
 * 
 * 
 * cdef inline void set_array_base(ndarray arr, object base):             # <<<<<<<<<<<<<<
 *      cdef PyObject* baseptr
 *      if base is None:
 */

static CYTHON_INLINE void __pyx_f_5numpy_set_array_base(PyArrayObject *__pyx_v_arr, PyObject *__pyx_v_base) {
  PyObject *__pyx_v_baseptr;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  __Pyx_RefNannySetupContext("set_array_base", 0);

  /* "numpy.pxd":967
 * cdef inline void set_array_base(ndarray arr, object base):
 *      cdef PyObject* baseptr
 *      if base is None:             # <<<<<<<<<<<<<<
 *          baseptr = NULL
 *      else:
 */
  __pyx_t_1 = (__pyx_v_base == Py_None);
  if (__pyx_t_1) {

    /* "numpy.pxd":968
 *      cdef PyObject* baseptr
 *      if base is None:
 *          baseptr = NULL             # <<<<<<<<<<<<<<
 *      else:
 *          Py_INCREF(base) # important to do this before decref below!
 */
    __pyx_v_baseptr = NULL;
    goto __pyx_L3;
  }
  /*else*/ {

    /* "numpy.pxd":970
 *          baseptr = NULL
 *      else:
 *          Py_INCREF(base) # important to do this before decref below!             # <<<<<<<<<<<<<<
 *          baseptr = <PyObject*>base
 *      Py_XDECREF(arr.base)
 */
    Py_INCREF(__pyx_v_base);

    /* "numpy.pxd":971
 *      else:
 *          Py_INCREF(base) # important to do this before decref below!
 *          baseptr = <PyObject*>base             # <<<<<<<<<<<<<<
 *      Py_XDECREF(arr.base)
 *      arr.base = baseptr
 */
    __pyx_v_baseptr = ((PyObject *)__pyx_v_base);
  }
  __pyx_L3:;

  /* "numpy.pxd":972
 *          Py_INCREF(base) # important to do this before decref below!
 *          baseptr = <PyObject*>base
 *      Py_XDECREF(arr.base)             # <<<<<<<<<<<<<<
 *      arr.base = baseptr
 * 
 */
  Py_XDECREF(__pyx_v_arr->base);

  /* "numpy.pxd":973
 *          baseptr = <PyObject*>base
 *      Py_XDECREF(arr.base)
 *      arr.base = baseptr             # <<<<<<<<<<<<<<
 * 
 * cdef inline object get_array_base(ndarray arr):
 */
  __pyx_v_arr->base = __pyx_v_baseptr;

  __Pyx_RefNannyFinishContext();
}

/* "numpy.pxd":975
 *      arr.base = baseptr
 * 
 * cdef inline object get_array_base(ndarray arr):             # <<<<<<<<<<<<<<
 *     if arr.base is NULL:
 *         return None
 */

static CYTHON_INLINE PyObject *__pyx_f_5numpy_get_array_base(PyArrayObject *__pyx_v_arr) {
  PyObject *__pyx_r = NULL;
  __Pyx_RefNannyDeclarations
  int __pyx_t_1;
  __Pyx_RefNannySetupContext("get_array_base", 0);

  /* "numpy.pxd":976
 * 
 * cdef inline object get_array_base(ndarray arr):
 *     if arr.base is NULL:             # <<<<<<<<<<<<<<
 *         return None
 *     else:
 */
  __pyx_t_1 = (__pyx_v_arr->base == NULL);
  if (__pyx_t_1) {

    /* "numpy.pxd":977
 * cdef inline object get_array_base(ndarray arr):
 *     if arr.base is NULL:
 *         return None             # <<<<<<<<<<<<<<
 *     else:
 *         return <object>arr.base
 */
    __Pyx_XDECREF(__pyx_r);
    __Pyx_INCREF(Py_None);
    __pyx_r = Py_None;
    goto __pyx_L0;
    goto __pyx_L3;
  }
  /*else*/ {

    /* "numpy.pxd":979
 *         return None
 *     else:
 *         return <object>arr.base             # <<<<<<<<<<<<<<
 */
    __Pyx_XDECREF(__pyx_r);
    __Pyx_INCREF(((PyObject *)__pyx_v_arr->base));
    __pyx_r = ((PyObject *)__pyx_v_arr->base);
    goto __pyx_L0;
  }
  __pyx_L3:;

  __pyx_r = Py_None; __Pyx_INCREF(Py_None);
  __pyx_L0:;
  __Pyx_XGIVEREF(__pyx_r);
  __Pyx_RefNannyFinishContext();
  return __pyx_r;
}
static struct __pyx_vtabstruct_17bsr_analysis_guts_problem_def __pyx_vtable_17bsr_analysis_guts_problem_def;

static PyObject *__pyx_tp_new_17bsr_analysis_guts_problem_def(PyTypeObject *t, CYTHON_UNUSED PyObject *a, CYTHON_UNUSED PyObject *k) {
  struct __pyx_obj_17bsr_analysis_guts_problem_def *p;
  PyObject *o = (*t->tp_alloc)(t, 0);
  if (!o) return 0;
  p = ((struct __pyx_obj_17bsr_analysis_guts_problem_def *)o);
  p->__pyx_vtab = __pyx_vtabptr_17bsr_analysis_guts_problem_def;
  p->__g_implements__ = Py_None; Py_INCREF(Py_None);
  p->opt_filename = Py_None; Py_INCREF(Py_None);
  p->mcmc_filename = Py_None; Py_INCREF(Py_None);
  p->outlist = Py_None; Py_INCREF(Py_None);
  return o;
}

static void __pyx_tp_dealloc_17bsr_analysis_guts_problem_def(PyObject *o) {
  struct __pyx_obj_17bsr_analysis_guts_problem_def *p = (struct __pyx_obj_17bsr_analysis_guts_problem_def *)o;
  Py_CLEAR(p->__g_implements__);
  Py_CLEAR(p->opt_filename);
  Py_CLEAR(p->mcmc_filename);
  Py_CLEAR(p->outlist);
  (*Py_TYPE(o)->tp_free)(o);
}

static int __pyx_tp_traverse_17bsr_analysis_guts_problem_def(PyObject *o, visitproc v, void *a) {
  int e;
  struct __pyx_obj_17bsr_analysis_guts_problem_def *p = (struct __pyx_obj_17bsr_analysis_guts_problem_def *)o;
  if (p->__g_implements__) {
    e = (*v)(p->__g_implements__, a); if (e) return e;
  }
  if (p->opt_filename) {
    e = (*v)(p->opt_filename, a); if (e) return e;
  }
  if (p->mcmc_filename) {
    e = (*v)(p->mcmc_filename, a); if (e) return e;
  }
  if (p->outlist) {
    e = (*v)(p->outlist, a); if (e) return e;
  }
  return 0;
}

static int __pyx_tp_clear_17bsr_analysis_guts_problem_def(PyObject *o) {
  struct __pyx_obj_17bsr_analysis_guts_problem_def *p = (struct __pyx_obj_17bsr_analysis_guts_problem_def *)o;
  PyObject* tmp;
  tmp = ((PyObject*)p->__g_implements__);
  p->__g_implements__ = Py_None; Py_INCREF(Py_None);
  Py_XDECREF(tmp);
  tmp = ((PyObject*)p->opt_filename);
  p->opt_filename = Py_None; Py_INCREF(Py_None);
  Py_XDECREF(tmp);
  tmp = ((PyObject*)p->mcmc_filename);
  p->mcmc_filename = Py_None; Py_INCREF(Py_None);
  Py_XDECREF(tmp);
  tmp = ((PyObject*)p->outlist);
  p->outlist = Py_None; Py_INCREF(Py_None);
  Py_XDECREF(tmp);
  return 0;
}

static PyObject *__pyx_getprop_17bsr_analysis_guts_11problem_def___g_implements__(PyObject *o, CYTHON_UNUSED void *x) {
  return __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___1__get__(o);
}

static int __pyx_setprop_17bsr_analysis_guts_11problem_def___g_implements__(PyObject *o, PyObject *v, CYTHON_UNUSED void *x) {
  if (v) {
    return __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___3__set__(o, v);
  }
  else {
    return __pyx_pw_17bsr_analysis_guts_11problem_def_16__g_implements___5__del__(o);
  }
}

static PyMethodDef __pyx_methods_17bsr_analysis_guts_problem_def[] = {
  {__Pyx_NAMESTR("guesses"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_3guesses, METH_NOARGS, __Pyx_DOCSTR(0)},
  {__Pyx_NAMESTR("logp"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_5logp, METH_O, __Pyx_DOCSTR(__pyx_doc_17bsr_analysis_guts_11problem_def_4logp)},
  {__Pyx_NAMESTR("fixer"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_7fixer, METH_O, __Pyx_DOCSTR(__pyx_doc_17bsr_analysis_guts_11problem_def_6fixer)},
  {__Pyx_NAMESTR("output_fcn"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_9output_fcn, METH_O, __Pyx_DOCSTR(0)},
  {__Pyx_NAMESTR("reset_outlist"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_11reset_outlist, METH_NOARGS, __Pyx_DOCSTR(0)},
  {__Pyx_NAMESTR("max_fcn"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_13max_fcn, METH_O, __Pyx_DOCSTR(0)},
  {__Pyx_NAMESTR("close"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_15close, METH_NOARGS, __Pyx_DOCSTR(0)},
  {__Pyx_NAMESTR("requested_samples"), (PyCFunction)__pyx_pw_17bsr_analysis_guts_11problem_def_17requested_samples, METH_NOARGS, __Pyx_DOCSTR(0)},
  {0, 0, 0, 0}
};

static struct PyGetSetDef __pyx_getsets_17bsr_analysis_guts_problem_def[] = {
  {(char *)"__g_implements__", __pyx_getprop_17bsr_analysis_guts_11problem_def___g_implements__, __pyx_setprop_17bsr_analysis_guts_11problem_def___g_implements__, 0, 0},
  {0, 0, 0, 0, 0}
};

static PyNumberMethods __pyx_tp_as_number_problem_def = {
  0, /*nb_add*/
  0, /*nb_subtract*/
  0, /*nb_multiply*/
  #if PY_MAJOR_VERSION < 3
  0, /*nb_divide*/
  #endif
  0, /*nb_remainder*/
  0, /*nb_divmod*/
  0, /*nb_power*/
  0, /*nb_negative*/
  0, /*nb_positive*/
  0, /*nb_absolute*/
  0, /*nb_nonzero*/
  0, /*nb_invert*/
  0, /*nb_lshift*/
  0, /*nb_rshift*/
  0, /*nb_and*/
  0, /*nb_xor*/
  0, /*nb_or*/
  #if PY_MAJOR_VERSION < 3
  0, /*nb_coerce*/
  #endif
  0, /*nb_int*/
  #if PY_MAJOR_VERSION < 3
  0, /*nb_long*/
  #else
  0, /*reserved*/
  #endif
  0, /*nb_float*/
  #if PY_MAJOR_VERSION < 3
  0, /*nb_oct*/
  #endif
  #if PY_MAJOR_VERSION < 3
  0, /*nb_hex*/
  #endif
  0, /*nb_inplace_add*/
  0, /*nb_inplace_subtract*/
  0, /*nb_inplace_multiply*/
  #if PY_MAJOR_VERSION < 3
  0, /*nb_inplace_divide*/
  #endif
  0, /*nb_inplace_remainder*/
  0, /*nb_inplace_power*/
  0, /*nb_inplace_lshift*/
  0, /*nb_inplace_rshift*/
  0, /*nb_inplace_and*/
  0, /*nb_inplace_xor*/
  0, /*nb_inplace_or*/
  0, /*nb_floor_divide*/
  0, /*nb_true_divide*/
  0, /*nb_inplace_floor_divide*/
  0, /*nb_inplace_true_divide*/
  #if PY_VERSION_HEX >= 0x02050000
  0, /*nb_index*/
  #endif
};

static PySequenceMethods __pyx_tp_as_sequence_problem_def = {
  0, /*sq_length*/
  0, /*sq_concat*/
  0, /*sq_repeat*/
  0, /*sq_item*/
  0, /*sq_slice*/
  0, /*sq_ass_item*/
  0, /*sq_ass_slice*/
  0, /*sq_contains*/
  0, /*sq_inplace_concat*/
  0, /*sq_inplace_repeat*/
};

static PyMappingMethods __pyx_tp_as_mapping_problem_def = {
  0, /*mp_length*/
  0, /*mp_subscript*/
  0, /*mp_ass_subscript*/
};

static PyBufferProcs __pyx_tp_as_buffer_problem_def = {
  #if PY_MAJOR_VERSION < 3
  0, /*bf_getreadbuffer*/
  #endif
  #if PY_MAJOR_VERSION < 3
  0, /*bf_getwritebuffer*/
  #endif
  #if PY_MAJOR_VERSION < 3
  0, /*bf_getsegcount*/
  #endif
  #if PY_MAJOR_VERSION < 3
  0, /*bf_getcharbuffer*/
  #endif
  #if PY_VERSION_HEX >= 0x02060000
  0, /*bf_getbuffer*/
  #endif
  #if PY_VERSION_HEX >= 0x02060000
  0, /*bf_releasebuffer*/
  #endif
};

static PyTypeObject __pyx_type_17bsr_analysis_guts_problem_def = {
  PyVarObject_HEAD_INIT(0, 0)
  __Pyx_NAMESTR("bsr_analysis_guts.problem_def"), /*tp_name*/
  sizeof(struct __pyx_obj_17bsr_analysis_guts_problem_def), /*tp_basicsize*/
  0, /*tp_itemsize*/
  __pyx_tp_dealloc_17bsr_analysis_guts_problem_def, /*tp_dealloc*/
  0, /*tp_print*/
  0, /*tp_getattr*/
  0, /*tp_setattr*/
  #if PY_MAJOR_VERSION < 3
  0, /*tp_compare*/
  #else
  0, /*reserved*/
  #endif
  0, /*tp_repr*/
  &__pyx_tp_as_number_problem_def, /*tp_as_number*/
  &__pyx_tp_as_sequence_problem_def, /*tp_as_sequence*/
  &__pyx_tp_as_mapping_problem_def, /*tp_as_mapping*/
  0, /*tp_hash*/
  0, /*tp_call*/
  0, /*tp_str*/
  0, /*tp_getattro*/
  0, /*tp_setattro*/
  &__pyx_tp_as_buffer_problem_def, /*tp_as_buffer*/
  Py_TPFLAGS_DEFAULT|Py_TPFLAGS_CHECKTYPES|Py_TPFLAGS_HAVE_NEWBUFFER|Py_TPFLAGS_BASETYPE|Py_TPFLAGS_HAVE_GC, /*tp_flags*/
  0, /*tp_doc*/
  __pyx_tp_traverse_17bsr_analysis_guts_problem_def, /*tp_traverse*/
  __pyx_tp_clear_17bsr_analysis_guts_problem_def, /*tp_clear*/
  0, /*tp_richcompare*/
  0, /*tp_weaklistoffset*/
  0, /*tp_iter*/
  0, /*tp_iternext*/
  __pyx_methods_17bsr_analysis_guts_problem_def, /*tp_methods*/
  0, /*tp_members*/
  __pyx_getsets_17bsr_analysis_guts_problem_def, /*tp_getset*/
  0, /*tp_base*/
  0, /*tp_dict*/
  0, /*tp_descr_get*/
  0, /*tp_descr_set*/
  0, /*tp_dictoffset*/
  __pyx_pw_17bsr_analysis_guts_11problem_def_1__init__, /*tp_init*/
  0, /*tp_alloc*/
  __pyx_tp_new_17bsr_analysis_guts_problem_def, /*tp_new*/
  0, /*tp_free*/
  0, /*tp_is_gc*/
  0, /*tp_bases*/
  0, /*tp_mro*/
  0, /*tp_cache*/
  0, /*tp_subclasses*/
  0, /*tp_weaklist*/
  0, /*tp_del*/
  #if PY_VERSION_HEX >= 0x02060000
  0, /*tp_version_tag*/
  #endif
};

static PyMethodDef __pyx_methods[] = {
  {0, 0, 0, 0}
};

#if PY_MAJOR_VERSION >= 3
static struct PyModuleDef __pyx_moduledef = {
    PyModuleDef_HEAD_INIT,
    __Pyx_NAMESTR("bsr_analysis_guts"),
    0, /* m_doc */
    -1, /* m_size */
    __pyx_methods /* m_methods */,
    NULL, /* m_reload */
    NULL, /* m_traverse */
    NULL, /* m_clear */
    NULL /* m_free */
};
#endif

static __Pyx_StringTabEntry __pyx_string_tab[] = {
  {&__pyx_kp_s_1, __pyx_k_1, sizeof(__pyx_k_1), 0, 0, 1, 0},
  {&__pyx_kp_u_11, __pyx_k_11, sizeof(__pyx_k_11), 0, 1, 0, 0},
  {&__pyx_kp_u_13, __pyx_k_13, sizeof(__pyx_k_13), 0, 1, 0, 0},
  {&__pyx_kp_u_15, __pyx_k_15, sizeof(__pyx_k_15), 0, 1, 0, 0},
  {&__pyx_kp_u_16, __pyx_k_16, sizeof(__pyx_k_16), 0, 1, 0, 0},
  {&__pyx_kp_u_19, __pyx_k_19, sizeof(__pyx_k_19), 0, 1, 0, 0},
  {&__pyx_kp_s_2, __pyx_k_2, sizeof(__pyx_k_2), 0, 0, 1, 0},
  {&__pyx_kp_s_3, __pyx_k_3, sizeof(__pyx_k_3), 0, 0, 1, 0},
  {&__pyx_kp_s_4, __pyx_k_4, sizeof(__pyx_k_4), 0, 0, 1, 0},
  {&__pyx_kp_s_5, __pyx_k_5, sizeof(__pyx_k_5), 0, 0, 1, 0},
  {&__pyx_kp_s_6, __pyx_k_6, sizeof(__pyx_k_6), 0, 0, 1, 0},
  {&__pyx_kp_s_7, __pyx_k_7, sizeof(__pyx_k_7), 0, 0, 1, 0},
  {&__pyx_kp_s_8, __pyx_k_8, sizeof(__pyx_k_8), 0, 0, 1, 0},
  {&__pyx_kp_u_9, __pyx_k_9, sizeof(__pyx_k_9), 0, 1, 0, 0},
  {&__pyx_n_s__DTYPE, __pyx_k__DTYPE, sizeof(__pyx_k__DTYPE), 0, 0, 1, 1},
  {&__pyx_n_s__NP, __pyx_k__NP, sizeof(__pyx_k__NP), 0, 0, 1, 1},
  {&__pyx_n_s__NotGoodPosition, __pyx_k__NotGoodPosition, sizeof(__pyx_k__NotGoodPosition), 0, 0, 1, 1},
  {&__pyx_n_s__RuntimeError, __pyx_k__RuntimeError, sizeof(__pyx_k__RuntimeError), 0, 0, 1, 1},
  {&__pyx_n_s__ValueError, __pyx_k__ValueError, sizeof(__pyx_k__ValueError), 0, 0, 1, 1},
  {&__pyx_n_s____main__, __pyx_k____main__, sizeof(__pyx_k____main__), 0, 0, 1, 1},
  {&__pyx_n_s____test__, __pyx_k____test__, sizeof(__pyx_k____test__), 0, 0, 1, 1},
  {&__pyx_n_s__clock, __pyx_k__clock, sizeof(__pyx_k__clock), 0, 0, 1, 1},
  {&__pyx_n_s__dtype, __pyx_k__dtype, sizeof(__pyx_k__dtype), 0, 0, 1, 1},
  {&__pyx_n_s__enumerate, __pyx_k__enumerate, sizeof(__pyx_k__enumerate), 0, 0, 1, 1},
  {&__pyx_n_s__float, __pyx_k__float, sizeof(__pyx_k__float), 0, 0, 1, 1},
  {&__pyx_n_s__flush, __pyx_k__flush, sizeof(__pyx_k__flush), 0, 0, 1, 1},
  {&__pyx_n_s__gmisclib, __pyx_k__gmisclib, sizeof(__pyx_k__gmisclib), 0, 0, 1, 1},
  {&__pyx_n_s__ifilename, __pyx_k__ifilename, sizeof(__pyx_k__ifilename), 0, 0, 1, 1},
  {&__pyx_n_s__mcmc, __pyx_k__mcmc, sizeof(__pyx_k__mcmc), 0, 0, 1, 1},
  {&__pyx_n_s__numpy, __pyx_k__numpy, sizeof(__pyx_k__numpy), 0, 0, 1, 1},
  {&__pyx_n_s__opt_filename, __pyx_k__opt_filename, sizeof(__pyx_k__opt_filename), 0, 0, 1, 1},
  {&__pyx_n_s__problem_definition, __pyx_k__problem_definition, sizeof(__pyx_k__problem_definition), 0, 0, 1, 1},
  {&__pyx_n_s__range, __pyx_k__range, sizeof(__pyx_k__range), 0, 0, 1, 1},
  {&__pyx_n_s__samples, __pyx_k__samples, sizeof(__pyx_k__samples), 0, 0, 1, 1},
  {&__pyx_n_s__stdout, __pyx_k__stdout, sizeof(__pyx_k__stdout), 0, 0, 1, 1},
  {&__pyx_n_s__sys, __pyx_k__sys, sizeof(__pyx_k__sys), 0, 0, 1, 1},
  {&__pyx_n_s__time, __pyx_k__time, sizeof(__pyx_k__time), 0, 0, 1, 1},
  {&__pyx_n_s__zeros, __pyx_k__zeros, sizeof(__pyx_k__zeros), 0, 0, 1, 1},
  {0, 0, 0, 0, 0, 0, 0}
};
static int __Pyx_InitCachedBuiltins(void) {
  __pyx_builtin_range = __Pyx_GetName(__pyx_b, __pyx_n_s__range); if (!__pyx_builtin_range) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 86; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_builtin_enumerate = __Pyx_GetName(__pyx_b, __pyx_n_s__enumerate); if (!__pyx_builtin_enumerate) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 181; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_builtin_ValueError = __Pyx_GetName(__pyx_b, __pyx_n_s__ValueError); if (!__pyx_builtin_ValueError) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 215; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_builtin_RuntimeError = __Pyx_GetName(__pyx_b, __pyx_n_s__RuntimeError); if (!__pyx_builtin_RuntimeError) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 799; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  return 0;
  __pyx_L1_error:;
  return -1;
}

static int __Pyx_InitCachedConstants(void) {
  __Pyx_RefNannyDeclarations
  __Pyx_RefNannySetupContext("__Pyx_InitCachedConstants", 0);

  /* "numpy.pxd":215
 *             if ((flags & pybuf.PyBUF_C_CONTIGUOUS == pybuf.PyBUF_C_CONTIGUOUS)
 *                 and not PyArray_CHKFLAGS(self, NPY_C_CONTIGUOUS)):
 *                 raise ValueError(u"ndarray is not C contiguous")             # <<<<<<<<<<<<<<
 * 
 *             if ((flags & pybuf.PyBUF_F_CONTIGUOUS == pybuf.PyBUF_F_CONTIGUOUS)
 */
  __pyx_k_tuple_10 = PyTuple_New(1); if (unlikely(!__pyx_k_tuple_10)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 215; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_k_tuple_10);
  __Pyx_INCREF(((PyObject *)__pyx_kp_u_9));
  PyTuple_SET_ITEM(__pyx_k_tuple_10, 0, ((PyObject *)__pyx_kp_u_9));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_u_9));
  __Pyx_GIVEREF(((PyObject *)__pyx_k_tuple_10));

  /* "numpy.pxd":219
 *             if ((flags & pybuf.PyBUF_F_CONTIGUOUS == pybuf.PyBUF_F_CONTIGUOUS)
 *                 and not PyArray_CHKFLAGS(self, NPY_F_CONTIGUOUS)):
 *                 raise ValueError(u"ndarray is not Fortran contiguous")             # <<<<<<<<<<<<<<
 * 
 *             info.buf = PyArray_DATA(self)
 */
  __pyx_k_tuple_12 = PyTuple_New(1); if (unlikely(!__pyx_k_tuple_12)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 219; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_k_tuple_12);
  __Pyx_INCREF(((PyObject *)__pyx_kp_u_11));
  PyTuple_SET_ITEM(__pyx_k_tuple_12, 0, ((PyObject *)__pyx_kp_u_11));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_u_11));
  __Pyx_GIVEREF(((PyObject *)__pyx_k_tuple_12));

  /* "numpy.pxd":257
 *                 if ((descr.byteorder == c'>' and little_endian) or
 *                     (descr.byteorder == c'<' and not little_endian)):
 *                     raise ValueError(u"Non-native byte order not supported")             # <<<<<<<<<<<<<<
 *                 if   t == NPY_BYTE:        f = "b"
 *                 elif t == NPY_UBYTE:       f = "B"
 */
  __pyx_k_tuple_14 = PyTuple_New(1); if (unlikely(!__pyx_k_tuple_14)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 257; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_k_tuple_14);
  __Pyx_INCREF(((PyObject *)__pyx_kp_u_13));
  PyTuple_SET_ITEM(__pyx_k_tuple_14, 0, ((PyObject *)__pyx_kp_u_13));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_u_13));
  __Pyx_GIVEREF(((PyObject *)__pyx_k_tuple_14));

  /* "numpy.pxd":799
 * 
 *         if (end - f) - (new_offset - offset[0]) < 15:
 *             raise RuntimeError(u"Format string allocated too short, see comment in numpy.pxd")             # <<<<<<<<<<<<<<
 * 
 *         if ((child.byteorder == c'>' and little_endian) or
 */
  __pyx_k_tuple_17 = PyTuple_New(1); if (unlikely(!__pyx_k_tuple_17)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 799; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_k_tuple_17);
  __Pyx_INCREF(((PyObject *)__pyx_kp_u_16));
  PyTuple_SET_ITEM(__pyx_k_tuple_17, 0, ((PyObject *)__pyx_kp_u_16));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_u_16));
  __Pyx_GIVEREF(((PyObject *)__pyx_k_tuple_17));

  /* "numpy.pxd":803
 *         if ((child.byteorder == c'>' and little_endian) or
 *             (child.byteorder == c'<' and not little_endian)):
 *             raise ValueError(u"Non-native byte order not supported")             # <<<<<<<<<<<<<<
 *             # One could encode it in the format string and have Cython
 *             # complain instead, BUT: < and > in format strings also imply
 */
  __pyx_k_tuple_18 = PyTuple_New(1); if (unlikely(!__pyx_k_tuple_18)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 803; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_k_tuple_18);
  __Pyx_INCREF(((PyObject *)__pyx_kp_u_13));
  PyTuple_SET_ITEM(__pyx_k_tuple_18, 0, ((PyObject *)__pyx_kp_u_13));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_u_13));
  __Pyx_GIVEREF(((PyObject *)__pyx_k_tuple_18));

  /* "numpy.pxd":823
 *             t = child.type_num
 *             if end - f < 5:
 *                 raise RuntimeError(u"Format string allocated too short.")             # <<<<<<<<<<<<<<
 * 
 *             # Until ticket #99 is fixed, use integers to avoid warnings
 */
  __pyx_k_tuple_20 = PyTuple_New(1); if (unlikely(!__pyx_k_tuple_20)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 823; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_k_tuple_20);
  __Pyx_INCREF(((PyObject *)__pyx_kp_u_19));
  PyTuple_SET_ITEM(__pyx_k_tuple_20, 0, ((PyObject *)__pyx_kp_u_19));
  __Pyx_GIVEREF(((PyObject *)__pyx_kp_u_19));
  __Pyx_GIVEREF(((PyObject *)__pyx_k_tuple_20));
  __Pyx_RefNannyFinishContext();
  return 0;
  __pyx_L1_error:;
  __Pyx_RefNannyFinishContext();
  return -1;
}

static int __Pyx_InitGlobals(void) {
  if (__Pyx_InitStrings(__pyx_string_tab) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;};
  __pyx_int_15 = PyInt_FromLong(15); if (unlikely(!__pyx_int_15)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;};
  return 0;
  __pyx_L1_error:;
  return -1;
}

#if PY_MAJOR_VERSION < 3
PyMODINIT_FUNC initbsr_analysis_guts(void); /*proto*/
PyMODINIT_FUNC initbsr_analysis_guts(void)
#else
PyMODINIT_FUNC PyInit_bsr_analysis_guts(void); /*proto*/
PyMODINIT_FUNC PyInit_bsr_analysis_guts(void)
#endif
{
  PyObject *__pyx_t_1 = NULL;
  PyObject *__pyx_t_2 = NULL;
  __Pyx_RefNannyDeclarations
  #if CYTHON_REFNANNY
  __Pyx_RefNanny = __Pyx_RefNannyImportAPI("refnanny");
  if (!__Pyx_RefNanny) {
      PyErr_Clear();
      __Pyx_RefNanny = __Pyx_RefNannyImportAPI("Cython.Runtime.refnanny");
      if (!__Pyx_RefNanny)
          Py_FatalError("failed to import 'refnanny' module");
  }
  #endif
  __Pyx_RefNannySetupContext("PyMODINIT_FUNC PyInit_bsr_analysis_guts(void)", 0);
  if ( __Pyx_check_binary_version() < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_empty_tuple = PyTuple_New(0); if (unlikely(!__pyx_empty_tuple)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_empty_bytes = PyBytes_FromStringAndSize("", 0); if (unlikely(!__pyx_empty_bytes)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #ifdef __Pyx_CyFunction_USED
  if (__Pyx_CyFunction_init() < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #endif
  #ifdef __Pyx_FusedFunction_USED
  if (__pyx_FusedFunction_init() < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #endif
  #ifdef __Pyx_Generator_USED
  if (__pyx_Generator_init() < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #endif
  /*--- Library function declarations ---*/
  /*--- Threads initialization code ---*/
  #if defined(__PYX_FORCE_INIT_THREADS) && __PYX_FORCE_INIT_THREADS
  #ifdef WITH_THREAD /* Python build with threading support? */
  PyEval_InitThreads();
  #endif
  #endif
  /*--- Module creation code ---*/
  #if PY_MAJOR_VERSION < 3
  __pyx_m = Py_InitModule4(__Pyx_NAMESTR("bsr_analysis_guts"), __pyx_methods, 0, 0, PYTHON_API_VERSION); Py_XINCREF(__pyx_m);
  #else
  __pyx_m = PyModule_Create(&__pyx_moduledef);
  #endif
  if (unlikely(!__pyx_m)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #if PY_MAJOR_VERSION >= 3
  {
    PyObject *modules = PyImport_GetModuleDict(); if (unlikely(!modules)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    if (!PyDict_GetItemString(modules, "bsr_analysis_guts")) {
      if (unlikely(PyDict_SetItemString(modules, "bsr_analysis_guts", __pyx_m) < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    }
  }
  #endif
  __pyx_b = PyImport_AddModule(__Pyx_NAMESTR(__Pyx_BUILTIN_MODULE_NAME)); if (unlikely(!__pyx_b)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #if CYTHON_COMPILING_IN_PYPY
  Py_INCREF(__pyx_b);
  #endif
  if (__Pyx_SetAttrString(__pyx_m, "__builtins__", __pyx_b) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;};
  /*--- Initialize various global constants etc. ---*/
  if (unlikely(__Pyx_InitGlobals() < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  if (__pyx_module_is_main_bsr_analysis_guts) {
    if (__Pyx_SetAttrString(__pyx_m, "__name__", __pyx_n_s____main__) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;};
  }
  /*--- Builtin init code ---*/
  if (unlikely(__Pyx_InitCachedBuiltins() < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  /*--- Constants init code ---*/
  if (unlikely(__Pyx_InitCachedConstants() < 0)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  /*--- Global init code ---*/
  /*--- Variable export code ---*/
  /*--- Function export code ---*/
  /*--- Type init code ---*/
  __pyx_vtabptr_17bsr_analysis_guts_problem_def = &__pyx_vtable_17bsr_analysis_guts_problem_def;
  __pyx_vtable_17bsr_analysis_guts_problem_def.nprm = (int (*)(struct __pyx_obj_17bsr_analysis_guts_problem_def *))__pyx_f_17bsr_analysis_guts_11problem_def_nprm;
  if (PyType_Ready(&__pyx_type_17bsr_analysis_guts_problem_def) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 60; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  #if CYTHON_COMPILING_IN_CPYTHON
  {
    PyObject *wrapper = __Pyx_GetAttrString((PyObject *)&__pyx_type_17bsr_analysis_guts_problem_def, "__init__"); if (unlikely(!wrapper)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 60; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
    if (Py_TYPE(wrapper) == &PyWrapperDescr_Type) {
      __pyx_wrapperbase_17bsr_analysis_guts_11problem_def___init__ = *((PyWrapperDescrObject *)wrapper)->d_base;
      __pyx_wrapperbase_17bsr_analysis_guts_11problem_def___init__.doc = __pyx_doc_17bsr_analysis_guts_11problem_def___init__;
      ((PyWrapperDescrObject *)wrapper)->d_base = &__pyx_wrapperbase_17bsr_analysis_guts_11problem_def___init__;
    }
  }
  #endif
  if (__Pyx_SetVtable(__pyx_type_17bsr_analysis_guts_problem_def.tp_dict, __pyx_vtabptr_17bsr_analysis_guts_problem_def) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 60; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  if (__Pyx_SetAttrString(__pyx_m, "problem_def", (PyObject *)&__pyx_type_17bsr_analysis_guts_problem_def) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 60; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_ptype_17bsr_analysis_guts_problem_def = &__pyx_type_17bsr_analysis_guts_problem_def;
  /*--- Type import code ---*/
  __pyx_ptype_7cpython_4type_type = __Pyx_ImportType(__Pyx_BUILTIN_MODULE_NAME, "type", 
  #if CYTHON_COMPILING_IN_PYPY
  sizeof(PyTypeObject),
  #else
  sizeof(PyHeapTypeObject),
  #endif
  0); if (unlikely(!__pyx_ptype_7cpython_4type_type)) {__pyx_filename = __pyx_f[2]; __pyx_lineno = 9; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_ptype_5numpy_dtype = __Pyx_ImportType("numpy", "dtype", sizeof(PyArray_Descr), 0); if (unlikely(!__pyx_ptype_5numpy_dtype)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 155; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_ptype_5numpy_flatiter = __Pyx_ImportType("numpy", "flatiter", sizeof(PyArrayIterObject), 0); if (unlikely(!__pyx_ptype_5numpy_flatiter)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 165; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_ptype_5numpy_broadcast = __Pyx_ImportType("numpy", "broadcast", sizeof(PyArrayMultiIterObject), 0); if (unlikely(!__pyx_ptype_5numpy_broadcast)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 169; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_ptype_5numpy_ndarray = __Pyx_ImportType("numpy", "ndarray", sizeof(PyArrayObject), 0); if (unlikely(!__pyx_ptype_5numpy_ndarray)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 178; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __pyx_ptype_5numpy_ufunc = __Pyx_ImportType("numpy", "ufunc", sizeof(PyUFuncObject), 0); if (unlikely(!__pyx_ptype_5numpy_ufunc)) {__pyx_filename = __pyx_f[1]; __pyx_lineno = 861; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  /*--- Variable import code ---*/
  /*--- Function import code ---*/
  /*--- Execution code ---*/

  /* "bsr_analysis_guts.pyx":8
 * """
 * 
 * from gmisclib import mcmc             # <<<<<<<<<<<<<<
 * 
 * import sys
 */
  __pyx_t_1 = PyList_New(1); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 8; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __Pyx_INCREF(((PyObject *)__pyx_n_s__mcmc));
  PyList_SET_ITEM(__pyx_t_1, 0, ((PyObject *)__pyx_n_s__mcmc));
  __Pyx_GIVEREF(((PyObject *)__pyx_n_s__mcmc));
  __pyx_t_2 = __Pyx_Import(((PyObject *)__pyx_n_s__gmisclib), ((PyObject *)__pyx_t_1), -1); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 8; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  __Pyx_DECREF(((PyObject *)__pyx_t_1)); __pyx_t_1 = 0;
  __pyx_t_1 = PyObject_GetAttr(__pyx_t_2, __pyx_n_s__mcmc);
  if (__pyx_t_1 == NULL) {
    if (PyErr_ExceptionMatches(PyExc_AttributeError)) __Pyx_RaiseImportError(__pyx_n_s__mcmc);
    if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 8; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  }
  __Pyx_GOTREF(__pyx_t_1);
  if (PyObject_SetAttr(__pyx_m, __pyx_n_s__mcmc, __pyx_t_1) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 8; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(__pyx_t_1); __pyx_t_1 = 0;
  __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;

  /* "bsr_analysis_guts.pyx":10
 * from gmisclib import mcmc
 * 
 * import sys             # <<<<<<<<<<<<<<
 * import time
 * import numpy as NP
 */
  __pyx_t_2 = __Pyx_Import(((PyObject *)__pyx_n_s__sys), 0, -1); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 10; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  if (PyObject_SetAttr(__pyx_m, __pyx_n_s__sys, __pyx_t_2) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 10; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;

  /* "bsr_analysis_guts.pyx":11
 * 
 * import sys
 * import time             # <<<<<<<<<<<<<<
 * import numpy as NP
 * cimport numpy as NP
 */
  __pyx_t_2 = __Pyx_Import(((PyObject *)__pyx_n_s__time), 0, -1); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 11; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  if (PyObject_SetAttr(__pyx_m, __pyx_n_s__time, __pyx_t_2) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 11; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;

  /* "bsr_analysis_guts.pyx":12
 * import sys
 * import time
 * import numpy as NP             # <<<<<<<<<<<<<<
 * cimport numpy as NP
 * DTYPE = NP.float
 */
  __pyx_t_2 = __Pyx_Import(((PyObject *)__pyx_n_s__numpy), 0, -1); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 12; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  if (PyObject_SetAttr(__pyx_m, __pyx_n_s__NP, __pyx_t_2) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 12; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;

  /* "bsr_analysis_guts.pyx":14
 * import numpy as NP
 * cimport numpy as NP
 * DTYPE = NP.float             # <<<<<<<<<<<<<<
 * ctypedef NP.float_t DTYPE_t
 * 
 */
  __pyx_t_2 = __Pyx_GetName(__pyx_m, __pyx_n_s__NP); if (unlikely(!__pyx_t_2)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 14; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_2);
  __pyx_t_1 = PyObject_GetAttr(__pyx_t_2, __pyx_n_s__float); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 14; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(__pyx_t_1);
  __Pyx_DECREF(__pyx_t_2); __pyx_t_2 = 0;
  if (PyObject_SetAttr(__pyx_m, __pyx_n_s__DTYPE, __pyx_t_1) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 14; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(__pyx_t_1); __pyx_t_1 = 0;

  /* "bsr_analysis_guts.pyx":1
 * #!python             # <<<<<<<<<<<<<<
 * 
 * from __future__ import division
 */
  __pyx_t_1 = PyDict_New(); if (unlikely(!__pyx_t_1)) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_GOTREF(((PyObject *)__pyx_t_1));
  if (PyObject_SetAttr(__pyx_m, __pyx_n_s____test__, ((PyObject *)__pyx_t_1)) < 0) {__pyx_filename = __pyx_f[0]; __pyx_lineno = 1; __pyx_clineno = __LINE__; goto __pyx_L1_error;}
  __Pyx_DECREF(((PyObject *)__pyx_t_1)); __pyx_t_1 = 0;

  /* "numpy.pxd":975
 *      arr.base = baseptr
 * 
 * cdef inline object get_array_base(ndarray arr):             # <<<<<<<<<<<<<<
 *     if arr.base is NULL:
 *         return None
 */
  goto __pyx_L0;
  __pyx_L1_error:;
  __Pyx_XDECREF(__pyx_t_1);
  __Pyx_XDECREF(__pyx_t_2);
  if (__pyx_m) {
    __Pyx_AddTraceback("init bsr_analysis_guts", __pyx_clineno, __pyx_lineno, __pyx_filename);
    Py_DECREF(__pyx_m); __pyx_m = 0;
  } else if (!PyErr_Occurred()) {
    PyErr_SetString(PyExc_ImportError, "init bsr_analysis_guts");
  }
  __pyx_L0:;
  __Pyx_RefNannyFinishContext();
  #if PY_MAJOR_VERSION < 3
  return;
  #else
  return __pyx_m;
  #endif
}

/* Runtime support code */
#if CYTHON_REFNANNY
static __Pyx_RefNannyAPIStruct *__Pyx_RefNannyImportAPI(const char *modname) {
    PyObject *m = NULL, *p = NULL;
    void *r = NULL;
    m = PyImport_ImportModule((char *)modname);
    if (!m) goto end;
    p = PyObject_GetAttrString(m, (char *)"RefNannyAPI");
    if (!p) goto end;
    r = PyLong_AsVoidPtr(p);
end:
    Py_XDECREF(p);
    Py_XDECREF(m);
    return (__Pyx_RefNannyAPIStruct *)r;
}
#endif /* CYTHON_REFNANNY */

static PyObject *__Pyx_GetName(PyObject *dict, PyObject *name) {
    PyObject *result;
    result = PyObject_GetAttr(dict, name);
    if (!result) {
        if (dict != __pyx_b) {
            PyErr_Clear();
            result = PyObject_GetAttr(__pyx_b, name);
        }
        if (!result) {
            PyErr_SetObject(PyExc_NameError, name);
        }
    }
    return result;
}

static void __Pyx_RaiseArgtupleInvalid(
    const char* func_name,
    int exact,
    Py_ssize_t num_min,
    Py_ssize_t num_max,
    Py_ssize_t num_found)
{
    Py_ssize_t num_expected;
    const char *more_or_less;
    if (num_found < num_min) {
        num_expected = num_min;
        more_or_less = "at least";
    } else {
        num_expected = num_max;
        more_or_less = "at most";
    }
    if (exact) {
        more_or_less = "exactly";
    }
    PyErr_Format(PyExc_TypeError,
                 "%s() takes %s %" CYTHON_FORMAT_SSIZE_T "d positional argument%s (%" CYTHON_FORMAT_SSIZE_T "d given)",
                 func_name, more_or_less, num_expected,
                 (num_expected == 1) ? "" : "s", num_found);
}

static void __Pyx_RaiseDoubleKeywordsError(
    const char* func_name,
    PyObject* kw_name)
{
    PyErr_Format(PyExc_TypeError,
        #if PY_MAJOR_VERSION >= 3
        "%s() got multiple values for keyword argument '%U'", func_name, kw_name);
        #else
        "%s() got multiple values for keyword argument '%s'", func_name,
        PyString_AsString(kw_name));
        #endif
}

static int __Pyx_ParseOptionalKeywords(
    PyObject *kwds,
    PyObject **argnames[],
    PyObject *kwds2,
    PyObject *values[],
    Py_ssize_t num_pos_args,
    const char* function_name)
{
    PyObject *key = 0, *value = 0;
    Py_ssize_t pos = 0;
    PyObject*** name;
    PyObject*** first_kw_arg = argnames + num_pos_args;
    while (PyDict_Next(kwds, &pos, &key, &value)) {
        name = first_kw_arg;
        while (*name && (**name != key)) name++;
        if (*name) {
            values[name-argnames] = value;
            continue;
        }
        name = first_kw_arg;
        #if PY_MAJOR_VERSION < 3
        if (likely(PyString_CheckExact(key)) || likely(PyString_Check(key))) {
            while (*name) {
                if ((CYTHON_COMPILING_IN_PYPY || PyString_GET_SIZE(**name) == PyString_GET_SIZE(key))
                        && _PyString_Eq(**name, key)) {
                    values[name-argnames] = value;
                    break;
                }
                name++;
            }
            if (*name) continue;
            else {
                PyObject*** argname = argnames;
                while (argname != first_kw_arg) {
                    if ((**argname == key) || (
                            (CYTHON_COMPILING_IN_PYPY || PyString_GET_SIZE(**argname) == PyString_GET_SIZE(key))
                             && _PyString_Eq(**argname, key))) {
                        goto arg_passed_twice;
                    }
                    argname++;
                }
            }
        } else
        #endif
        if (likely(PyUnicode_Check(key))) {
            while (*name) {
                int cmp = (**name == key) ? 0 :
                #if !CYTHON_COMPILING_IN_PYPY && PY_MAJOR_VERSION >= 3
                    (PyUnicode_GET_SIZE(**name) != PyUnicode_GET_SIZE(key)) ? 1 :
                #endif
                    PyUnicode_Compare(**name, key);
                if (cmp < 0 && unlikely(PyErr_Occurred())) goto bad;
                if (cmp == 0) {
                    values[name-argnames] = value;
                    break;
                }
                name++;
            }
            if (*name) continue;
            else {
                PyObject*** argname = argnames;
                while (argname != first_kw_arg) {
                    int cmp = (**argname == key) ? 0 :
                    #if !CYTHON_COMPILING_IN_PYPY && PY_MAJOR_VERSION >= 3
                        (PyUnicode_GET_SIZE(**argname) != PyUnicode_GET_SIZE(key)) ? 1 :
                    #endif
                        PyUnicode_Compare(**argname, key);
                    if (cmp < 0 && unlikely(PyErr_Occurred())) goto bad;
                    if (cmp == 0) goto arg_passed_twice;
                    argname++;
                }
            }
        } else
            goto invalid_keyword_type;
        if (kwds2) {
            if (unlikely(PyDict_SetItem(kwds2, key, value))) goto bad;
        } else {
            goto invalid_keyword;
        }
    }
    return 0;
arg_passed_twice:
    __Pyx_RaiseDoubleKeywordsError(function_name, key);
    goto bad;
invalid_keyword_type:
    PyErr_Format(PyExc_TypeError,
        "%s() keywords must be strings", function_name);
    goto bad;
invalid_keyword:
    PyErr_Format(PyExc_TypeError,
    #if PY_MAJOR_VERSION < 3
        "%s() got an unexpected keyword argument '%s'",
        function_name, PyString_AsString(key));
    #else
        "%s() got an unexpected keyword argument '%U'",
        function_name, key);
    #endif
bad:
    return -1;
}

static CYTHON_INLINE int __Pyx_TypeTest(PyObject *obj, PyTypeObject *type) {
    if (unlikely(!type)) {
        PyErr_Format(PyExc_SystemError, "Missing type object");
        return 0;
    }
    if (likely(PyObject_TypeCheck(obj, type)))
        return 1;
    PyErr_Format(PyExc_TypeError, "Cannot convert %.200s to %.200s",
                 Py_TYPE(obj)->tp_name, type->tp_name);
    return 0;
}

static CYTHON_INLINE int __Pyx_IsLittleEndian(void) {
  unsigned int n = 1;
  return *(unsigned char*)(&n) != 0;
}
static void __Pyx_BufFmt_Init(__Pyx_BufFmt_Context* ctx,
                              __Pyx_BufFmt_StackElem* stack,
                              __Pyx_TypeInfo* type) {
  stack[0].field = &ctx->root;
  stack[0].parent_offset = 0;
  ctx->root.type = type;
  ctx->root.name = "buffer dtype";
  ctx->root.offset = 0;
  ctx->head = stack;
  ctx->head->field = &ctx->root;
  ctx->fmt_offset = 0;
  ctx->head->parent_offset = 0;
  ctx->new_packmode = '@';
  ctx->enc_packmode = '@';
  ctx->new_count = 1;
  ctx->enc_count = 0;
  ctx->enc_type = 0;
  ctx->is_complex = 0;
  ctx->is_valid_array = 0;
  ctx->struct_alignment = 0;
  while (type->typegroup == 'S') {
    ++ctx->head;
    ctx->head->field = type->fields;
    ctx->head->parent_offset = 0;
    type = type->fields->type;
  }
}
static int __Pyx_BufFmt_ParseNumber(const char** ts) {
    int count;
    const char* t = *ts;
    if (*t < '0' || *t > '9') {
      return -1;
    } else {
        count = *t++ - '0';
        while (*t >= '0' && *t < '9') {
            count *= 10;
            count += *t++ - '0';
        }
    }
    *ts = t;
    return count;
}
static int __Pyx_BufFmt_ExpectNumber(const char **ts) {
    int number = __Pyx_BufFmt_ParseNumber(ts);
    if (number == -1) /* First char was not a digit */
        PyErr_Format(PyExc_ValueError,\
                     "Does not understand character buffer dtype format string ('%c')", **ts);
    return number;
}
static void __Pyx_BufFmt_RaiseUnexpectedChar(char ch) {
  PyErr_Format(PyExc_ValueError,
               "Unexpected format string character: '%c'", ch);
}
static const char* __Pyx_BufFmt_DescribeTypeChar(char ch, int is_complex) {
  switch (ch) {
    case 'c': return "'char'";
    case 'b': return "'signed char'";
    case 'B': return "'unsigned char'";
    case 'h': return "'short'";
    case 'H': return "'unsigned short'";
    case 'i': return "'int'";
    case 'I': return "'unsigned int'";
    case 'l': return "'long'";
    case 'L': return "'unsigned long'";
    case 'q': return "'long long'";
    case 'Q': return "'unsigned long long'";
    case 'f': return (is_complex ? "'complex float'" : "'float'");
    case 'd': return (is_complex ? "'complex double'" : "'double'");
    case 'g': return (is_complex ? "'complex long double'" : "'long double'");
    case 'T': return "a struct";
    case 'O': return "Python object";
    case 'P': return "a pointer";
    case 's': case 'p': return "a string";
    case 0: return "end";
    default: return "unparseable format string";
  }
}
static size_t __Pyx_BufFmt_TypeCharToStandardSize(char ch, int is_complex) {
  switch (ch) {
    case '?': case 'c': case 'b': case 'B': case 's': case 'p': return 1;
    case 'h': case 'H': return 2;
    case 'i': case 'I': case 'l': case 'L': return 4;
    case 'q': case 'Q': return 8;
    case 'f': return (is_complex ? 8 : 4);
    case 'd': return (is_complex ? 16 : 8);
    case 'g': {
      PyErr_SetString(PyExc_ValueError, "Python does not define a standard format string size for long double ('g')..");
      return 0;
    }
    case 'O': case 'P': return sizeof(void*);
    default:
      __Pyx_BufFmt_RaiseUnexpectedChar(ch);
      return 0;
    }
}
static size_t __Pyx_BufFmt_TypeCharToNativeSize(char ch, int is_complex) {
  switch (ch) {
    case 'c': case 'b': case 'B': case 's': case 'p': return 1;
    case 'h': case 'H': return sizeof(short);
    case 'i': case 'I': return sizeof(int);
    case 'l': case 'L': return sizeof(long);
    #ifdef HAVE_LONG_LONG
    case 'q': case 'Q': return sizeof(PY_LONG_LONG);
    #endif
    case 'f': return sizeof(float) * (is_complex ? 2 : 1);
    case 'd': return sizeof(double) * (is_complex ? 2 : 1);
    case 'g': return sizeof(long double) * (is_complex ? 2 : 1);
    case 'O': case 'P': return sizeof(void*);
    default: {
      __Pyx_BufFmt_RaiseUnexpectedChar(ch);
      return 0;
    }
  }
}
typedef struct { char c; short x; } __Pyx_st_short;
typedef struct { char c; int x; } __Pyx_st_int;
typedef struct { char c; long x; } __Pyx_st_long;
typedef struct { char c; float x; } __Pyx_st_float;
typedef struct { char c; double x; } __Pyx_st_double;
typedef struct { char c; long double x; } __Pyx_st_longdouble;
typedef struct { char c; void *x; } __Pyx_st_void_p;
#ifdef HAVE_LONG_LONG
typedef struct { char c; PY_LONG_LONG x; } __Pyx_st_longlong;
#endif
static size_t __Pyx_BufFmt_TypeCharToAlignment(char ch, CYTHON_UNUSED int is_complex) {
  switch (ch) {
    case '?': case 'c': case 'b': case 'B': case 's': case 'p': return 1;
    case 'h': case 'H': return sizeof(__Pyx_st_short) - sizeof(short);
    case 'i': case 'I': return sizeof(__Pyx_st_int) - sizeof(int);
    case 'l': case 'L': return sizeof(__Pyx_st_long) - sizeof(long);
#ifdef HAVE_LONG_LONG
    case 'q': case 'Q': return sizeof(__Pyx_st_longlong) - sizeof(PY_LONG_LONG);
#endif
    case 'f': return sizeof(__Pyx_st_float) - sizeof(float);
    case 'd': return sizeof(__Pyx_st_double) - sizeof(double);
    case 'g': return sizeof(__Pyx_st_longdouble) - sizeof(long double);
    case 'P': case 'O': return sizeof(__Pyx_st_void_p) - sizeof(void*);
    default:
      __Pyx_BufFmt_RaiseUnexpectedChar(ch);
      return 0;
    }
}
/* These are for computing the padding at the end of the struct to align
   on the first member of the struct. This will probably the same as above,
   but we don't have any guarantees.
 */
typedef struct { short x; char c; } __Pyx_pad_short;
typedef struct { int x; char c; } __Pyx_pad_int;
typedef struct { long x; char c; } __Pyx_pad_long;
typedef struct { float x; char c; } __Pyx_pad_float;
typedef struct { double x; char c; } __Pyx_pad_double;
typedef struct { long double x; char c; } __Pyx_pad_longdouble;
typedef struct { void *x; char c; } __Pyx_pad_void_p;
#ifdef HAVE_LONG_LONG
typedef struct { PY_LONG_LONG x; char c; } __Pyx_pad_longlong;
#endif
static size_t __Pyx_BufFmt_TypeCharToPadding(char ch, CYTHON_UNUSED int is_complex) {
  switch (ch) {
    case '?': case 'c': case 'b': case 'B': case 's': case 'p': return 1;
    case 'h': case 'H': return sizeof(__Pyx_pad_short) - sizeof(short);
    case 'i': case 'I': return sizeof(__Pyx_pad_int) - sizeof(int);
    case 'l': case 'L': return sizeof(__Pyx_pad_long) - sizeof(long);
#ifdef HAVE_LONG_LONG
    case 'q': case 'Q': return sizeof(__Pyx_pad_longlong) - sizeof(PY_LONG_LONG);
#endif
    case 'f': return sizeof(__Pyx_pad_float) - sizeof(float);
    case 'd': return sizeof(__Pyx_pad_double) - sizeof(double);
    case 'g': return sizeof(__Pyx_pad_longdouble) - sizeof(long double);
    case 'P': case 'O': return sizeof(__Pyx_pad_void_p) - sizeof(void*);
    default:
      __Pyx_BufFmt_RaiseUnexpectedChar(ch);
      return 0;
    }
}
static char __Pyx_BufFmt_TypeCharToGroup(char ch, int is_complex) {
  switch (ch) {
    case 'c':
        return 'H';
    case 'b': case 'h': case 'i':
    case 'l': case 'q': case 's': case 'p':
        return 'I';
    case 'B': case 'H': case 'I': case 'L': case 'Q':
        return 'U';
    case 'f': case 'd': case 'g':
        return (is_complex ? 'C' : 'R');
    case 'O':
        return 'O';
    case 'P':
        return 'P';
    default: {
      __Pyx_BufFmt_RaiseUnexpectedChar(ch);
      return 0;
    }
  }
}
static void __Pyx_BufFmt_RaiseExpected(__Pyx_BufFmt_Context* ctx) {
  if (ctx->head == NULL || ctx->head->field == &ctx->root) {
    const char* expected;
    const char* quote;
    if (ctx->head == NULL) {
      expected = "end";
      quote = "";
    } else {
      expected = ctx->head->field->type->name;
      quote = "'";
    }
    PyErr_Format(PyExc_ValueError,
                 "Buffer dtype mismatch, expected %s%s%s but got %s",
                 quote, expected, quote,
                 __Pyx_BufFmt_DescribeTypeChar(ctx->enc_type, ctx->is_complex));
  } else {
    __Pyx_StructField* field = ctx->head->field;
    __Pyx_StructField* parent = (ctx->head - 1)->field;
    PyErr_Format(PyExc_ValueError,
                 "Buffer dtype mismatch, expected '%s' but got %s in '%s.%s'",
                 field->type->name, __Pyx_BufFmt_DescribeTypeChar(ctx->enc_type, ctx->is_complex),
                 parent->type->name, field->name);
  }
}
static int __Pyx_BufFmt_ProcessTypeChunk(__Pyx_BufFmt_Context* ctx) {
  char group;
  size_t size, offset, arraysize = 1;
  if (ctx->enc_type == 0) return 0;
  if (ctx->head->field->type->arraysize[0]) {
    int i, ndim = 0;
    if (ctx->enc_type == 's' || ctx->enc_type == 'p') {
        ctx->is_valid_array = ctx->head->field->type->ndim == 1;
        ndim = 1;
        if (ctx->enc_count != ctx->head->field->type->arraysize[0]) {
            PyErr_Format(PyExc_ValueError,
                         "Expected a dimension of size %zu, got %zu",
                         ctx->head->field->type->arraysize[0], ctx->enc_count);
            return -1;
        }
    }
    if (!ctx->is_valid_array) {
      PyErr_Format(PyExc_ValueError, "Expected %d dimensions, got %d",
                   ctx->head->field->type->ndim, ndim);
      return -1;
    }
    for (i = 0; i < ctx->head->field->type->ndim; i++) {
      arraysize *= ctx->head->field->type->arraysize[i];
    }
    ctx->is_valid_array = 0;
    ctx->enc_count = 1;
  }
  group = __Pyx_BufFmt_TypeCharToGroup(ctx->enc_type, ctx->is_complex);
  do {
    __Pyx_StructField* field = ctx->head->field;
    __Pyx_TypeInfo* type = field->type;
    if (ctx->enc_packmode == '@' || ctx->enc_packmode == '^') {
      size = __Pyx_BufFmt_TypeCharToNativeSize(ctx->enc_type, ctx->is_complex);
    } else {
      size = __Pyx_BufFmt_TypeCharToStandardSize(ctx->enc_type, ctx->is_complex);
    }
    if (ctx->enc_packmode == '@') {
      size_t align_at = __Pyx_BufFmt_TypeCharToAlignment(ctx->enc_type, ctx->is_complex);
      size_t align_mod_offset;
      if (align_at == 0) return -1;
      align_mod_offset = ctx->fmt_offset % align_at;
      if (align_mod_offset > 0) ctx->fmt_offset += align_at - align_mod_offset;
      if (ctx->struct_alignment == 0)
          ctx->struct_alignment = __Pyx_BufFmt_TypeCharToPadding(ctx->enc_type,
                                                                 ctx->is_complex);
    }
    if (type->size != size || type->typegroup != group) {
      if (type->typegroup == 'C' && type->fields != NULL) {
        size_t parent_offset = ctx->head->parent_offset + field->offset;
        ++ctx->head;
        ctx->head->field = type->fields;
        ctx->head->parent_offset = parent_offset;
        continue;
      }
      if ((type->typegroup == 'H' || group == 'H') && type->size == size) {
      } else {
          __Pyx_BufFmt_RaiseExpected(ctx);
          return -1;
      }
    }
    offset = ctx->head->parent_offset + field->offset;
    if (ctx->fmt_offset != offset) {
      PyErr_Format(PyExc_ValueError,
                   "Buffer dtype mismatch; next field is at offset %" CYTHON_FORMAT_SSIZE_T "d but %" CYTHON_FORMAT_SSIZE_T "d expected",
                   (Py_ssize_t)ctx->fmt_offset, (Py_ssize_t)offset);
      return -1;
    }
    ctx->fmt_offset += size;
    if (arraysize)
      ctx->fmt_offset += (arraysize - 1) * size;
    --ctx->enc_count; /* Consume from buffer string */
    while (1) {
      if (field == &ctx->root) {
        ctx->head = NULL;
        if (ctx->enc_count != 0) {
          __Pyx_BufFmt_RaiseExpected(ctx);
          return -1;
        }
        break; /* breaks both loops as ctx->enc_count == 0 */
      }
      ctx->head->field = ++field;
      if (field->type == NULL) {
        --ctx->head;
        field = ctx->head->field;
        continue;
      } else if (field->type->typegroup == 'S') {
        size_t parent_offset = ctx->head->parent_offset + field->offset;
        if (field->type->fields->type == NULL) continue; /* empty struct */
        field = field->type->fields;
        ++ctx->head;
        ctx->head->field = field;
        ctx->head->parent_offset = parent_offset;
        break;
      } else {
        break;
      }
    }
  } while (ctx->enc_count);
  ctx->enc_type = 0;
  ctx->is_complex = 0;
  return 0;
}
static CYTHON_INLINE PyObject *
__pyx_buffmt_parse_array(__Pyx_BufFmt_Context* ctx, const char** tsp)
{
    const char *ts = *tsp;
    int i = 0, number;
    int ndim = ctx->head->field->type->ndim;
;
    ++ts;
    if (ctx->new_count != 1) {
        PyErr_SetString(PyExc_ValueError,
                        "Cannot handle repeated arrays in format string");
        return NULL;
    }
    if (__Pyx_BufFmt_ProcessTypeChunk(ctx) == -1) return NULL;
    while (*ts && *ts != ')') {
        if (isspace(*ts))
            continue;
        number = __Pyx_BufFmt_ExpectNumber(&ts);
        if (number == -1) return NULL;
        if (i < ndim && (size_t) number != ctx->head->field->type->arraysize[i])
            return PyErr_Format(PyExc_ValueError,
                        "Expected a dimension of size %zu, got %d",
                        ctx->head->field->type->arraysize[i], number);
        if (*ts != ',' && *ts != ')')
            return PyErr_Format(PyExc_ValueError,
                                "Expected a comma in format string, got '%c'", *ts);
        if (*ts == ',') ts++;
        i++;
    }
    if (i != ndim)
        return PyErr_Format(PyExc_ValueError, "Expected %d dimension(s), got %d",
                            ctx->head->field->type->ndim, i);
    if (!*ts) {
        PyErr_SetString(PyExc_ValueError,
                        "Unexpected end of format string, expected ')'");
        return NULL;
    }
    ctx->is_valid_array = 1;
    ctx->new_count = 1;
    *tsp = ++ts;
    return Py_None;
}
static const char* __Pyx_BufFmt_CheckString(__Pyx_BufFmt_Context* ctx, const char* ts) {
  int got_Z = 0;
  while (1) {
    switch(*ts) {
      case 0:
        if (ctx->enc_type != 0 && ctx->head == NULL) {
          __Pyx_BufFmt_RaiseExpected(ctx);
          return NULL;
        }
        if (__Pyx_BufFmt_ProcessTypeChunk(ctx) == -1) return NULL;
        if (ctx->head != NULL) {
          __Pyx_BufFmt_RaiseExpected(ctx);
          return NULL;
        }
                return ts;
      case ' ':
      case 10:
      case 13:
        ++ts;
        break;
      case '<':
        if (!__Pyx_IsLittleEndian()) {
          PyErr_SetString(PyExc_ValueError, "Little-endian buffer not supported on big-endian compiler");
          return NULL;
        }
        ctx->new_packmode = '=';
        ++ts;
        break;
      case '>':
      case '!':
        if (__Pyx_IsLittleEndian()) {
          PyErr_SetString(PyExc_ValueError, "Big-endian buffer not supported on little-endian compiler");
          return NULL;
        }
        ctx->new_packmode = '=';
        ++ts;
        break;
      case '=':
      case '@':
      case '^':
        ctx->new_packmode = *ts++;
        break;
      case 'T': /* substruct */
        {
          const char* ts_after_sub;
          size_t i, struct_count = ctx->new_count;
          size_t struct_alignment = ctx->struct_alignment;
          ctx->new_count = 1;
          ++ts;
          if (*ts != '{') {
            PyErr_SetString(PyExc_ValueError, "Buffer acquisition: Expected '{' after 'T'");
            return NULL;
          }
          if (__Pyx_BufFmt_ProcessTypeChunk(ctx) == -1) return NULL;
          ctx->enc_type = 0; /* Erase processed last struct element */
          ctx->enc_count = 0;
          ctx->struct_alignment = 0;
          ++ts;
          ts_after_sub = ts;
          for (i = 0; i != struct_count; ++i) {
            ts_after_sub = __Pyx_BufFmt_CheckString(ctx, ts);
            if (!ts_after_sub) return NULL;
          }
          ts = ts_after_sub;
          if (struct_alignment) ctx->struct_alignment = struct_alignment;
        }
        break;
      case '}': /* end of substruct; either repeat or move on */
        {
          size_t alignment = ctx->struct_alignment;
          ++ts;
          if (__Pyx_BufFmt_ProcessTypeChunk(ctx) == -1) return NULL;
          ctx->enc_type = 0; /* Erase processed last struct element */
          if (alignment && ctx->fmt_offset % alignment) {
            ctx->fmt_offset += alignment - (ctx->fmt_offset % alignment);
          }
        }
        return ts;
      case 'x':
        if (__Pyx_BufFmt_ProcessTypeChunk(ctx) == -1) return NULL;
        ctx->fmt_offset += ctx->new_count;
        ctx->new_count = 1;
        ctx->enc_count = 0;
        ctx->enc_type = 0;
        ctx->enc_packmode = ctx->new_packmode;
        ++ts;
        break;
      case 'Z':
        got_Z = 1;
        ++ts;
        if (*ts != 'f' && *ts != 'd' && *ts != 'g') {
          __Pyx_BufFmt_RaiseUnexpectedChar('Z');
          return NULL;
        }        /* fall through */
      case 'c': case 'b': case 'B': case 'h': case 'H': case 'i': case 'I':
      case 'l': case 'L': case 'q': case 'Q':
      case 'f': case 'd': case 'g':
      case 'O': case 's': case 'p':
        if (ctx->enc_type == *ts && got_Z == ctx->is_complex &&
            ctx->enc_packmode == ctx->new_packmode) {
          ctx->enc_count += ctx->new_count;
        } else {
          if (__Pyx_BufFmt_ProcessTypeChunk(ctx) == -1) return NULL;
          ctx->enc_count = ctx->new_count;
          ctx->enc_packmode = ctx->new_packmode;
          ctx->enc_type = *ts;
          ctx->is_complex = got_Z;
        }
        ++ts;
        ctx->new_count = 1;
        got_Z = 0;
        break;
      case ':':
        ++ts;
        while(*ts != ':') ++ts;
        ++ts;
        break;
      case '(':
        if (!__pyx_buffmt_parse_array(ctx, &ts)) return NULL;
        break;
      default:
        {
          int number = __Pyx_BufFmt_ExpectNumber(&ts);
          if (number == -1) return NULL;
          ctx->new_count = (size_t)number;
        }
    }
  }
}
static CYTHON_INLINE void __Pyx_ZeroBuffer(Py_buffer* buf) {
  buf->buf = NULL;
  buf->obj = NULL;
  buf->strides = __Pyx_zeros;
  buf->shape = __Pyx_zeros;
  buf->suboffsets = __Pyx_minusones;
}
static CYTHON_INLINE int __Pyx_GetBufferAndValidate(
        Py_buffer* buf, PyObject* obj,  __Pyx_TypeInfo* dtype, int flags,
        int nd, int cast, __Pyx_BufFmt_StackElem* stack)
{
  if (obj == Py_None || obj == NULL) {
    __Pyx_ZeroBuffer(buf);
    return 0;
  }
  buf->buf = NULL;
  if (__Pyx_GetBuffer(obj, buf, flags) == -1) goto fail;
  if (buf->ndim != nd) {
    PyErr_Format(PyExc_ValueError,
                 "Buffer has wrong number of dimensions (expected %d, got %d)",
                 nd, buf->ndim);
    goto fail;
  }
  if (!cast) {
    __Pyx_BufFmt_Context ctx;
    __Pyx_BufFmt_Init(&ctx, stack, dtype);
    if (!__Pyx_BufFmt_CheckString(&ctx, buf->format)) goto fail;
  }
  if ((unsigned)buf->itemsize != dtype->size) {
    PyErr_Format(PyExc_ValueError,
      "Item size of buffer (%" CYTHON_FORMAT_SSIZE_T "d byte%s) does not match size of '%s' (%" CYTHON_FORMAT_SSIZE_T "d byte%s)",
      buf->itemsize, (buf->itemsize > 1) ? "s" : "",
      dtype->name, (Py_ssize_t)dtype->size, (dtype->size > 1) ? "s" : "");
    goto fail;
  }
  if (buf->suboffsets == NULL) buf->suboffsets = __Pyx_minusones;
  return 0;
fail:;
  __Pyx_ZeroBuffer(buf);
  return -1;
}
static CYTHON_INLINE void __Pyx_SafeReleaseBuffer(Py_buffer* info) {
  if (info->buf == NULL) return;
  if (info->suboffsets == __Pyx_minusones) info->suboffsets = NULL;
  __Pyx_ReleaseBuffer(info);
}

static void __Pyx_RaiseBufferFallbackError(void) {
  PyErr_Format(PyExc_ValueError,
     "Buffer acquisition failed on assignment; and then reacquiring the old buffer failed too!");
}

static void __Pyx_RaiseBufferIndexError(int axis) {
  PyErr_Format(PyExc_IndexError,
     "Out of bounds on buffer access (axis %d)", axis);
}

static CYTHON_INLINE void __Pyx_ErrRestore(PyObject *type, PyObject *value, PyObject *tb) {
#if CYTHON_COMPILING_IN_CPYTHON
    PyObject *tmp_type, *tmp_value, *tmp_tb;
    PyThreadState *tstate = PyThreadState_GET();
    tmp_type = tstate->curexc_type;
    tmp_value = tstate->curexc_value;
    tmp_tb = tstate->curexc_traceback;
    tstate->curexc_type = type;
    tstate->curexc_value = value;
    tstate->curexc_traceback = tb;
    Py_XDECREF(tmp_type);
    Py_XDECREF(tmp_value);
    Py_XDECREF(tmp_tb);
#else
    PyErr_Restore(type, value, tb);
#endif
}
static CYTHON_INLINE void __Pyx_ErrFetch(PyObject **type, PyObject **value, PyObject **tb) {
#if CYTHON_COMPILING_IN_CPYTHON
    PyThreadState *tstate = PyThreadState_GET();
    *type = tstate->curexc_type;
    *value = tstate->curexc_value;
    *tb = tstate->curexc_traceback;
    tstate->curexc_type = 0;
    tstate->curexc_value = 0;
    tstate->curexc_traceback = 0;
#else
    PyErr_Fetch(type, value, tb);
#endif
}

static int __Pyx_ArgTypeTest(PyObject *obj, PyTypeObject *type, int none_allowed,
    const char *name, int exact)
{
    if (!type) {
        PyErr_Format(PyExc_SystemError, "Missing type object");
        return 0;
    }
    if (none_allowed && obj == Py_None) return 1;
    else if (exact) {
        if (Py_TYPE(obj) == type) return 1;
    }
    else {
        if (PyObject_TypeCheck(obj, type)) return 1;
    }
    PyErr_Format(PyExc_TypeError,
        "Argument '%s' has incorrect type (expected %s, got %s)",
        name, type->tp_name, Py_TYPE(obj)->tp_name);
    return 0;
}

#if PY_MAJOR_VERSION < 3
static void __Pyx_Raise(PyObject *type, PyObject *value, PyObject *tb,
                        CYTHON_UNUSED PyObject *cause) {
    Py_XINCREF(type);
    if (!value || value == Py_None)
        value = NULL;
    else
        Py_INCREF(value);
    if (!tb || tb == Py_None)
        tb = NULL;
    else {
        Py_INCREF(tb);
        if (!PyTraceBack_Check(tb)) {
            PyErr_SetString(PyExc_TypeError,
                "raise: arg 3 must be a traceback or None");
            goto raise_error;
        }
    }
    #if PY_VERSION_HEX < 0x02050000
    if (PyClass_Check(type)) {
    #else
    if (PyType_Check(type)) {
    #endif
#if CYTHON_COMPILING_IN_PYPY
        if (!value) {
            Py_INCREF(Py_None);
            value = Py_None;
        }
#endif
        PyErr_NormalizeException(&type, &value, &tb);
    } else {
        if (value) {
            PyErr_SetString(PyExc_TypeError,
                "instance exception may not have a separate value");
            goto raise_error;
        }
        value = type;
        #if PY_VERSION_HEX < 0x02050000
            if (PyInstance_Check(type)) {
                type = (PyObject*) ((PyInstanceObject*)type)->in_class;
                Py_INCREF(type);
            }
            else {
                type = 0;
                PyErr_SetString(PyExc_TypeError,
                    "raise: exception must be an old-style class or instance");
                goto raise_error;
            }
        #else
            type = (PyObject*) Py_TYPE(type);
            Py_INCREF(type);
            if (!PyType_IsSubtype((PyTypeObject *)type, (PyTypeObject *)PyExc_BaseException)) {
                PyErr_SetString(PyExc_TypeError,
                    "raise: exception class must be a subclass of BaseException");
                goto raise_error;
            }
        #endif
    }
    __Pyx_ErrRestore(type, value, tb);
    return;
raise_error:
    Py_XDECREF(value);
    Py_XDECREF(type);
    Py_XDECREF(tb);
    return;
}
#else /* Python 3+ */
static void __Pyx_Raise(PyObject *type, PyObject *value, PyObject *tb, PyObject *cause) {
    PyObject* owned_instance = NULL;
    if (tb == Py_None) {
        tb = 0;
    } else if (tb && !PyTraceBack_Check(tb)) {
        PyErr_SetString(PyExc_TypeError,
            "raise: arg 3 must be a traceback or None");
        goto bad;
    }
    if (value == Py_None)
        value = 0;
    if (PyExceptionInstance_Check(type)) {
        if (value) {
            PyErr_SetString(PyExc_TypeError,
                "instance exception may not have a separate value");
            goto bad;
        }
        value = type;
        type = (PyObject*) Py_TYPE(value);
    } else if (PyExceptionClass_Check(type)) {
        PyObject *args;
        if (!value)
            args = PyTuple_New(0);
        else if (PyTuple_Check(value)) {
            Py_INCREF(value);
            args = value;
        }
        else
            args = PyTuple_Pack(1, value);
        if (!args)
            goto bad;
        owned_instance = PyEval_CallObject(type, args);
        Py_DECREF(args);
        if (!owned_instance)
            goto bad;
        value = owned_instance;
        if (!PyExceptionInstance_Check(value)) {
            PyErr_Format(PyExc_TypeError,
                         "calling %R should have returned an instance of "
                         "BaseException, not %R",
                         type, Py_TYPE(value));
            goto bad;
        }
    } else {
        PyErr_SetString(PyExc_TypeError,
            "raise: exception class must be a subclass of BaseException");
        goto bad;
    }
    if (cause && cause != Py_None) {
        PyObject *fixed_cause;
        if (PyExceptionClass_Check(cause)) {
            fixed_cause = PyObject_CallObject(cause, NULL);
            if (fixed_cause == NULL)
                goto bad;
        }
        else if (PyExceptionInstance_Check(cause)) {
            fixed_cause = cause;
            Py_INCREF(fixed_cause);
        }
        else {
            PyErr_SetString(PyExc_TypeError,
                            "exception causes must derive from "
                            "BaseException");
            goto bad;
        }
        PyException_SetCause(value, fixed_cause);
    }
    PyErr_SetObject(type, value);
    if (tb) {
        PyThreadState *tstate = PyThreadState_GET();
        PyObject* tmp_tb = tstate->curexc_traceback;
        if (tb != tmp_tb) {
            Py_INCREF(tb);
            tstate->curexc_traceback = tb;
            Py_XDECREF(tmp_tb);
        }
    }
bad:
    Py_XDECREF(owned_instance);
    return;
}
#endif

static CYTHON_INLINE void __Pyx_RaiseTooManyValuesError(Py_ssize_t expected) {
    PyErr_Format(PyExc_ValueError,
                 "too many values to unpack (expected %" CYTHON_FORMAT_SSIZE_T "d)", expected);
}

static CYTHON_INLINE void __Pyx_RaiseNeedMoreValuesError(Py_ssize_t index) {
    PyErr_Format(PyExc_ValueError,
                 "need more than %" CYTHON_FORMAT_SSIZE_T "d value%s to unpack",
                 index, (index == 1) ? "" : "s");
}

static CYTHON_INLINE void __Pyx_RaiseNoneNotIterableError(void) {
    PyErr_SetString(PyExc_TypeError, "'NoneType' object is not iterable");
}

static CYTHON_INLINE int __Pyx_IterFinish(void) {
#if CYTHON_COMPILING_IN_CPYTHON
    PyThreadState *tstate = PyThreadState_GET();
    PyObject* exc_type = tstate->curexc_type;
    if (unlikely(exc_type)) {
        if (likely(exc_type == PyExc_StopIteration) || PyErr_GivenExceptionMatches(exc_type, PyExc_StopIteration)) {
            PyObject *exc_value, *exc_tb;
            exc_value = tstate->curexc_value;
            exc_tb = tstate->curexc_traceback;
            tstate->curexc_type = 0;
            tstate->curexc_value = 0;
            tstate->curexc_traceback = 0;
            Py_DECREF(exc_type);
            Py_XDECREF(exc_value);
            Py_XDECREF(exc_tb);
            return 0;
        } else {
            return -1;
        }
    }
    return 0;
#else
    if (unlikely(PyErr_Occurred())) {
        if (likely(PyErr_ExceptionMatches(PyExc_StopIteration))) {
            PyErr_Clear();
            return 0;
        } else {
            return -1;
        }
    }
    return 0;
#endif
}

static int __Pyx_IternextUnpackEndCheck(PyObject *retval, Py_ssize_t expected) {
    if (unlikely(retval)) {
        Py_DECREF(retval);
        __Pyx_RaiseTooManyValuesError(expected);
        return -1;
    } else {
        return __Pyx_IterFinish();
    }
    return 0;
}

#if PY_MAJOR_VERSION < 3
static int __Pyx_GetBuffer(PyObject *obj, Py_buffer *view, int flags) {
    CYTHON_UNUSED PyObject *getbuffer_cobj;
  #if PY_VERSION_HEX >= 0x02060000
    if (PyObject_CheckBuffer(obj)) return PyObject_GetBuffer(obj, view, flags);
  #endif
        if (PyObject_TypeCheck(obj, __pyx_ptype_5numpy_ndarray)) return __pyx_pw_5numpy_7ndarray_1__getbuffer__(obj, view, flags);
  #if PY_VERSION_HEX < 0x02060000
    if (obj->ob_type->tp_dict &&
        (getbuffer_cobj = PyMapping_GetItemString(obj->ob_type->tp_dict,
                                             "__pyx_getbuffer"))) {
        getbufferproc func;
      #if PY_VERSION_HEX >= 0x02070000 && !(PY_MAJOR_VERSION == 3 && PY_MINOR_VERSION == 0)
        func = (getbufferproc) PyCapsule_GetPointer(getbuffer_cobj, "getbuffer(obj, view, flags)");
      #else
        func = (getbufferproc) PyCObject_AsVoidPtr(getbuffer_cobj);
      #endif
        Py_DECREF(getbuffer_cobj);
        if (!func)
            goto fail;
        return func(obj, view, flags);
    } else {
        PyErr_Clear();
    }
  #endif
    PyErr_Format(PyExc_TypeError, "'%100s' does not have the buffer interface", Py_TYPE(obj)->tp_name);
#if PY_VERSION_HEX < 0x02060000
fail:
#endif
    return -1;
}
static void __Pyx_ReleaseBuffer(Py_buffer *view) {
    PyObject *obj = view->obj;
    CYTHON_UNUSED PyObject *releasebuffer_cobj;
    if (!obj) return;
  #if PY_VERSION_HEX >= 0x02060000
    if (PyObject_CheckBuffer(obj)) {
        PyBuffer_Release(view);
        return;
    }
  #endif
        if (PyObject_TypeCheck(obj, __pyx_ptype_5numpy_ndarray)) { __pyx_pw_5numpy_7ndarray_3__releasebuffer__(obj, view); return; }
  #if PY_VERSION_HEX < 0x02060000
    if (obj->ob_type->tp_dict &&
        (releasebuffer_cobj = PyMapping_GetItemString(obj->ob_type->tp_dict,
                                                      "__pyx_releasebuffer"))) {
        releasebufferproc func;
      #if PY_VERSION_HEX >= 0x02070000 && !(PY_MAJOR_VERSION == 3 && PY_MINOR_VERSION == 0)
        func = (releasebufferproc) PyCapsule_GetPointer(releasebuffer_cobj, "releasebuffer(obj, view)");
      #else
        func = (releasebufferproc) PyCObject_AsVoidPtr(releasebuffer_cobj);
      #endif
        Py_DECREF(releasebuffer_cobj);
        if (!func)
            goto fail;
        func(obj, view);
        return;
    } else {
        PyErr_Clear();
    }
  #endif
    goto nofail;
#if PY_VERSION_HEX < 0x02060000
fail:
#endif
    PyErr_WriteUnraisable(obj);
nofail:
    Py_DECREF(obj);
    view->obj = NULL;
}
#endif /*  PY_MAJOR_VERSION < 3 */


    static PyObject *__Pyx_Import(PyObject *name, PyObject *from_list, long level) {
    PyObject *py_import = 0;
    PyObject *empty_list = 0;
    PyObject *module = 0;
    PyObject *global_dict = 0;
    PyObject *empty_dict = 0;
    PyObject *list;
    py_import = __Pyx_GetAttrString(__pyx_b, "__import__");
    if (!py_import)
        goto bad;
    if (from_list)
        list = from_list;
    else {
        empty_list = PyList_New(0);
        if (!empty_list)
            goto bad;
        list = empty_list;
    }
    global_dict = PyModule_GetDict(__pyx_m);
    if (!global_dict)
        goto bad;
    empty_dict = PyDict_New();
    if (!empty_dict)
        goto bad;
    #if PY_VERSION_HEX >= 0x02050000
    {
        #if PY_MAJOR_VERSION >= 3
        if (level == -1) {
            if (strchr(__Pyx_MODULE_NAME, '.')) {
                /* try package relative import first */
                PyObject *py_level = PyInt_FromLong(1);
                if (!py_level)
                    goto bad;
                module = PyObject_CallFunctionObjArgs(py_import,
                    name, global_dict, empty_dict, list, py_level, NULL);
                Py_DECREF(py_level);
                if (!module) {
                    if (!PyErr_ExceptionMatches(PyExc_ImportError))
                        goto bad;
                    PyErr_Clear();
                }
            }
            level = 0; /* try absolute import on failure */
        }
        #endif
        if (!module) {
            PyObject *py_level = PyInt_FromLong(level);
            if (!py_level)
                goto bad;
            module = PyObject_CallFunctionObjArgs(py_import,
                name, global_dict, empty_dict, list, py_level, NULL);
            Py_DECREF(py_level);
        }
    }
    #else
    if (level>0) {
        PyErr_SetString(PyExc_RuntimeError, "Relative import is not supported for Python <=2.4.");
        goto bad;
    }
    module = PyObject_CallFunctionObjArgs(py_import,
        name, global_dict, empty_dict, list, NULL);
    #endif
bad:
    Py_XDECREF(empty_list);
    Py_XDECREF(py_import);
    Py_XDECREF(empty_dict);
    return module;
}

static CYTHON_INLINE void __Pyx_RaiseImportError(PyObject *name) {
#if PY_MAJOR_VERSION < 3
    PyErr_Format(PyExc_ImportError, "cannot import name %.230s",
                 PyString_AsString(name));
#else
    PyErr_Format(PyExc_ImportError, "cannot import name %S", name);
#endif
}

static CYTHON_INLINE PyObject *__Pyx_PyInt_to_py_Py_intptr_t(Py_intptr_t val) {
    const Py_intptr_t neg_one = (Py_intptr_t)-1, const_zero = (Py_intptr_t)0;
    const int is_unsigned = const_zero < neg_one;
    if ((sizeof(Py_intptr_t) == sizeof(char))  ||
        (sizeof(Py_intptr_t) == sizeof(short))) {
        return PyInt_FromLong((long)val);
    } else if ((sizeof(Py_intptr_t) == sizeof(int)) ||
               (sizeof(Py_intptr_t) == sizeof(long))) {
        if (is_unsigned)
            return PyLong_FromUnsignedLong((unsigned long)val);
        else
            return PyInt_FromLong((long)val);
    } else if (sizeof(Py_intptr_t) == sizeof(PY_LONG_LONG)) {
        if (is_unsigned)
            return PyLong_FromUnsignedLongLong((unsigned PY_LONG_LONG)val);
        else
            return PyLong_FromLongLong((PY_LONG_LONG)val);
    } else {
        int one = 1; int little = (int)*(unsigned char *)&one;
        unsigned char *bytes = (unsigned char *)&val;
        return _PyLong_FromByteArray(bytes, sizeof(Py_intptr_t),
                                     little, !is_unsigned);
    }
}

#if !CYTHON_COMPILING_IN_PYPY && PY_MAJOR_VERSION < 3
static PyObject *__Pyx_GetStdout(void) {
    PyObject *f = PySys_GetObject((char *)"stdout");
    if (!f) {
        PyErr_SetString(PyExc_RuntimeError, "lost sys.stdout");
    }
    return f;
}
static int __Pyx_Print(PyObject* f, PyObject *arg_tuple, int newline) {
    int i;
    if (!f) {
        if (!(f = __Pyx_GetStdout()))
            return -1;
    }
    Py_INCREF(f);
    for (i=0; i < PyTuple_GET_SIZE(arg_tuple); i++) {
        PyObject* v;
        if (PyFile_SoftSpace(f, 1)) {
            if (PyFile_WriteString(" ", f) < 0)
                goto error;
        }
        v = PyTuple_GET_ITEM(arg_tuple, i);
        if (PyFile_WriteObject(v, f, Py_PRINT_RAW) < 0)
            goto error;
        if (PyString_Check(v)) {
            char *s = PyString_AsString(v);
            Py_ssize_t len = PyString_Size(v);
            if (len > 0 &&
                isspace(Py_CHARMASK(s[len-1])) &&
                s[len-1] != ' ')
                    PyFile_SoftSpace(f, 0);
        }
    }
    if (newline) {
        if (PyFile_WriteString("\n", f) < 0)
            goto error;
        PyFile_SoftSpace(f, 0);
    }
    Py_DECREF(f);
    return 0;
error:
    Py_DECREF(f);
    return -1;
}
#else /* Python 3 has a print function */
static int __Pyx_Print(PyObject* stream, PyObject *arg_tuple, int newline) {
    PyObject* kwargs = 0;
    PyObject* result = 0;
    PyObject* end_string;
    if (unlikely(!__pyx_print)) {
        __pyx_print = __Pyx_GetAttrString(__pyx_b, "print");
        if (!__pyx_print)
            return -1;
    }
    if (stream) {
        kwargs = PyDict_New();
        if (unlikely(!kwargs))
            return -1;
        if (unlikely(PyDict_SetItemString(kwargs, "file", stream) < 0))
            goto bad;
        if (!newline) {
            end_string = PyUnicode_FromStringAndSize(" ", 1);
            if (unlikely(!end_string))
                goto bad;
            if (PyDict_SetItemString(kwargs, "end", end_string) < 0) {
                Py_DECREF(end_string);
                goto bad;
            }
            Py_DECREF(end_string);
        }
    } else if (!newline) {
        if (unlikely(!__pyx_print_kwargs)) {
            __pyx_print_kwargs = PyDict_New();
            if (unlikely(!__pyx_print_kwargs))
                return -1;
            end_string = PyUnicode_FromStringAndSize(" ", 1);
            if (unlikely(!end_string))
                return -1;
            if (PyDict_SetItemString(__pyx_print_kwargs, "end", end_string) < 0) {
                Py_DECREF(end_string);
                return -1;
            }
            Py_DECREF(end_string);
        }
        kwargs = __pyx_print_kwargs;
    }
    result = PyObject_Call(__pyx_print, arg_tuple, kwargs);
    if (unlikely(kwargs) && (kwargs != __pyx_print_kwargs))
        Py_DECREF(kwargs);
    if (!result)
        return -1;
    Py_DECREF(result);
    return 0;
bad:
    if (kwargs != __pyx_print_kwargs)
        Py_XDECREF(kwargs);
    return -1;
}
#endif

#if !CYTHON_COMPILING_IN_PYPY && PY_MAJOR_VERSION < 3
static int __Pyx_PrintOne(PyObject* f, PyObject *o) {
    if (!f) {
        if (!(f = __Pyx_GetStdout()))
            return -1;
    }
    Py_INCREF(f);
    if (PyFile_SoftSpace(f, 0)) {
        if (PyFile_WriteString(" ", f) < 0)
            goto error;
    }
    if (PyFile_WriteObject(o, f, Py_PRINT_RAW) < 0)
        goto error;
    if (PyFile_WriteString("\n", f) < 0)
        goto error;
    Py_DECREF(f);
    return 0;
error:
    Py_DECREF(f);
    return -1;
    /* the line below is just to avoid C compiler
     * warnings about unused functions */
    return __Pyx_Print(f, NULL, 0);
}
#else /* Python 3 has a print function */
static int __Pyx_PrintOne(PyObject* stream, PyObject *o) {
    int res;
    PyObject* arg_tuple = PyTuple_Pack(1, o);
    if (unlikely(!arg_tuple))
        return -1;
    res = __Pyx_Print(stream, arg_tuple, 1);
    Py_DECREF(arg_tuple);
    return res;
}
#endif

#if CYTHON_CCOMPLEX
  #ifdef __cplusplus
    static CYTHON_INLINE __pyx_t_float_complex __pyx_t_float_complex_from_parts(float x, float y) {
      return ::std::complex< float >(x, y);
    }
  #else
    static CYTHON_INLINE __pyx_t_float_complex __pyx_t_float_complex_from_parts(float x, float y) {
      return x + y*(__pyx_t_float_complex)_Complex_I;
    }
  #endif
#else
    static CYTHON_INLINE __pyx_t_float_complex __pyx_t_float_complex_from_parts(float x, float y) {
      __pyx_t_float_complex z;
      z.real = x;
      z.imag = y;
      return z;
    }
#endif

#if CYTHON_CCOMPLEX
#else
    static CYTHON_INLINE int __Pyx_c_eqf(__pyx_t_float_complex a, __pyx_t_float_complex b) {
       return (a.real == b.real) && (a.imag == b.imag);
    }
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_sumf(__pyx_t_float_complex a, __pyx_t_float_complex b) {
        __pyx_t_float_complex z;
        z.real = a.real + b.real;
        z.imag = a.imag + b.imag;
        return z;
    }
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_difff(__pyx_t_float_complex a, __pyx_t_float_complex b) {
        __pyx_t_float_complex z;
        z.real = a.real - b.real;
        z.imag = a.imag - b.imag;
        return z;
    }
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_prodf(__pyx_t_float_complex a, __pyx_t_float_complex b) {
        __pyx_t_float_complex z;
        z.real = a.real * b.real - a.imag * b.imag;
        z.imag = a.real * b.imag + a.imag * b.real;
        return z;
    }
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_quotf(__pyx_t_float_complex a, __pyx_t_float_complex b) {
        __pyx_t_float_complex z;
        float denom = b.real * b.real + b.imag * b.imag;
        z.real = (a.real * b.real + a.imag * b.imag) / denom;
        z.imag = (a.imag * b.real - a.real * b.imag) / denom;
        return z;
    }
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_negf(__pyx_t_float_complex a) {
        __pyx_t_float_complex z;
        z.real = -a.real;
        z.imag = -a.imag;
        return z;
    }
    static CYTHON_INLINE int __Pyx_c_is_zerof(__pyx_t_float_complex a) {
       return (a.real == 0) && (a.imag == 0);
    }
    static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_conjf(__pyx_t_float_complex a) {
        __pyx_t_float_complex z;
        z.real =  a.real;
        z.imag = -a.imag;
        return z;
    }
    #if 1
        static CYTHON_INLINE float __Pyx_c_absf(__pyx_t_float_complex z) {
          #if !defined(HAVE_HYPOT) || defined(_MSC_VER)
            return sqrtf(z.real*z.real + z.imag*z.imag);
          #else
            return hypotf(z.real, z.imag);
          #endif
        }
        static CYTHON_INLINE __pyx_t_float_complex __Pyx_c_powf(__pyx_t_float_complex a, __pyx_t_float_complex b) {
            __pyx_t_float_complex z;
            float r, lnr, theta, z_r, z_theta;
            if (b.imag == 0 && b.real == (int)b.real) {
                if (b.real < 0) {
                    float denom = a.real * a.real + a.imag * a.imag;
                    a.real = a.real / denom;
                    a.imag = -a.imag / denom;
                    b.real = -b.real;
                }
                switch ((int)b.real) {
                    case 0:
                        z.real = 1;
                        z.imag = 0;
                        return z;
                    case 1:
                        return a;
                    case 2:
                        z = __Pyx_c_prodf(a, a);
                        return __Pyx_c_prodf(a, a);
                    case 3:
                        z = __Pyx_c_prodf(a, a);
                        return __Pyx_c_prodf(z, a);
                    case 4:
                        z = __Pyx_c_prodf(a, a);
                        return __Pyx_c_prodf(z, z);
                }
            }
            if (a.imag == 0) {
                if (a.real == 0) {
                    return a;
                }
                r = a.real;
                theta = 0;
            } else {
                r = __Pyx_c_absf(a);
                theta = atan2f(a.imag, a.real);
            }
            lnr = logf(r);
            z_r = expf(lnr * b.real - theta * b.imag);
            z_theta = theta * b.real + lnr * b.imag;
            z.real = z_r * cosf(z_theta);
            z.imag = z_r * sinf(z_theta);
            return z;
        }
    #endif
#endif

#if CYTHON_CCOMPLEX
  #ifdef __cplusplus
    static CYTHON_INLINE __pyx_t_double_complex __pyx_t_double_complex_from_parts(double x, double y) {
      return ::std::complex< double >(x, y);
    }
  #else
    static CYTHON_INLINE __pyx_t_double_complex __pyx_t_double_complex_from_parts(double x, double y) {
      return x + y*(__pyx_t_double_complex)_Complex_I;
    }
  #endif
#else
    static CYTHON_INLINE __pyx_t_double_complex __pyx_t_double_complex_from_parts(double x, double y) {
      __pyx_t_double_complex z;
      z.real = x;
      z.imag = y;
      return z;
    }
#endif

#if CYTHON_CCOMPLEX
#else
    static CYTHON_INLINE int __Pyx_c_eq(__pyx_t_double_complex a, __pyx_t_double_complex b) {
       return (a.real == b.real) && (a.imag == b.imag);
    }
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_sum(__pyx_t_double_complex a, __pyx_t_double_complex b) {
        __pyx_t_double_complex z;
        z.real = a.real + b.real;
        z.imag = a.imag + b.imag;
        return z;
    }
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_diff(__pyx_t_double_complex a, __pyx_t_double_complex b) {
        __pyx_t_double_complex z;
        z.real = a.real - b.real;
        z.imag = a.imag - b.imag;
        return z;
    }
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_prod(__pyx_t_double_complex a, __pyx_t_double_complex b) {
        __pyx_t_double_complex z;
        z.real = a.real * b.real - a.imag * b.imag;
        z.imag = a.real * b.imag + a.imag * b.real;
        return z;
    }
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_quot(__pyx_t_double_complex a, __pyx_t_double_complex b) {
        __pyx_t_double_complex z;
        double denom = b.real * b.real + b.imag * b.imag;
        z.real = (a.real * b.real + a.imag * b.imag) / denom;
        z.imag = (a.imag * b.real - a.real * b.imag) / denom;
        return z;
    }
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_neg(__pyx_t_double_complex a) {
        __pyx_t_double_complex z;
        z.real = -a.real;
        z.imag = -a.imag;
        return z;
    }
    static CYTHON_INLINE int __Pyx_c_is_zero(__pyx_t_double_complex a) {
       return (a.real == 0) && (a.imag == 0);
    }
    static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_conj(__pyx_t_double_complex a) {
        __pyx_t_double_complex z;
        z.real =  a.real;
        z.imag = -a.imag;
        return z;
    }
    #if 1
        static CYTHON_INLINE double __Pyx_c_abs(__pyx_t_double_complex z) {
          #if !defined(HAVE_HYPOT) || defined(_MSC_VER)
            return sqrt(z.real*z.real + z.imag*z.imag);
          #else
            return hypot(z.real, z.imag);
          #endif
        }
        static CYTHON_INLINE __pyx_t_double_complex __Pyx_c_pow(__pyx_t_double_complex a, __pyx_t_double_complex b) {
            __pyx_t_double_complex z;
            double r, lnr, theta, z_r, z_theta;
            if (b.imag == 0 && b.real == (int)b.real) {
                if (b.real < 0) {
                    double denom = a.real * a.real + a.imag * a.imag;
                    a.real = a.real / denom;
                    a.imag = -a.imag / denom;
                    b.real = -b.real;
                }
                switch ((int)b.real) {
                    case 0:
                        z.real = 1;
                        z.imag = 0;
                        return z;
                    case 1:
                        return a;
                    case 2:
                        z = __Pyx_c_prod(a, a);
                        return __Pyx_c_prod(a, a);
                    case 3:
                        z = __Pyx_c_prod(a, a);
                        return __Pyx_c_prod(z, a);
                    case 4:
                        z = __Pyx_c_prod(a, a);
                        return __Pyx_c_prod(z, z);
                }
            }
            if (a.imag == 0) {
                if (a.real == 0) {
                    return a;
                }
                r = a.real;
                theta = 0;
            } else {
                r = __Pyx_c_abs(a);
                theta = atan2(a.imag, a.real);
            }
            lnr = log(r);
            z_r = exp(lnr * b.real - theta * b.imag);
            z_theta = theta * b.real + lnr * b.imag;
            z.real = z_r * cos(z_theta);
            z.imag = z_r * sin(z_theta);
            return z;
        }
    #endif
#endif

static CYTHON_INLINE unsigned char __Pyx_PyInt_AsUnsignedChar(PyObject* x) {
    const unsigned char neg_one = (unsigned char)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(unsigned char) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(unsigned char)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to unsigned char" :
                    "value too large to convert to unsigned char");
            }
            return (unsigned char)-1;
        }
        return (unsigned char)val;
    }
    return (unsigned char)__Pyx_PyInt_AsUnsignedLong(x);
}

static CYTHON_INLINE unsigned short __Pyx_PyInt_AsUnsignedShort(PyObject* x) {
    const unsigned short neg_one = (unsigned short)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(unsigned short) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(unsigned short)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to unsigned short" :
                    "value too large to convert to unsigned short");
            }
            return (unsigned short)-1;
        }
        return (unsigned short)val;
    }
    return (unsigned short)__Pyx_PyInt_AsUnsignedLong(x);
}

static CYTHON_INLINE unsigned int __Pyx_PyInt_AsUnsignedInt(PyObject* x) {
    const unsigned int neg_one = (unsigned int)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(unsigned int) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(unsigned int)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to unsigned int" :
                    "value too large to convert to unsigned int");
            }
            return (unsigned int)-1;
        }
        return (unsigned int)val;
    }
    return (unsigned int)__Pyx_PyInt_AsUnsignedLong(x);
}

static CYTHON_INLINE char __Pyx_PyInt_AsChar(PyObject* x) {
    const char neg_one = (char)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(char) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(char)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to char" :
                    "value too large to convert to char");
            }
            return (char)-1;
        }
        return (char)val;
    }
    return (char)__Pyx_PyInt_AsLong(x);
}

static CYTHON_INLINE short __Pyx_PyInt_AsShort(PyObject* x) {
    const short neg_one = (short)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(short) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(short)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to short" :
                    "value too large to convert to short");
            }
            return (short)-1;
        }
        return (short)val;
    }
    return (short)__Pyx_PyInt_AsLong(x);
}

static CYTHON_INLINE int __Pyx_PyInt_AsInt(PyObject* x) {
    const int neg_one = (int)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(int) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(int)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to int" :
                    "value too large to convert to int");
            }
            return (int)-1;
        }
        return (int)val;
    }
    return (int)__Pyx_PyInt_AsLong(x);
}

static CYTHON_INLINE signed char __Pyx_PyInt_AsSignedChar(PyObject* x) {
    const signed char neg_one = (signed char)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(signed char) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(signed char)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to signed char" :
                    "value too large to convert to signed char");
            }
            return (signed char)-1;
        }
        return (signed char)val;
    }
    return (signed char)__Pyx_PyInt_AsSignedLong(x);
}

static CYTHON_INLINE signed short __Pyx_PyInt_AsSignedShort(PyObject* x) {
    const signed short neg_one = (signed short)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(signed short) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(signed short)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to signed short" :
                    "value too large to convert to signed short");
            }
            return (signed short)-1;
        }
        return (signed short)val;
    }
    return (signed short)__Pyx_PyInt_AsSignedLong(x);
}

static CYTHON_INLINE signed int __Pyx_PyInt_AsSignedInt(PyObject* x) {
    const signed int neg_one = (signed int)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(signed int) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(signed int)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to signed int" :
                    "value too large to convert to signed int");
            }
            return (signed int)-1;
        }
        return (signed int)val;
    }
    return (signed int)__Pyx_PyInt_AsSignedLong(x);
}

static CYTHON_INLINE int __Pyx_PyInt_AsLongDouble(PyObject* x) {
    const int neg_one = (int)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
    if (sizeof(int) < sizeof(long)) {
        long val = __Pyx_PyInt_AsLong(x);
        if (unlikely(val != (long)(int)val)) {
            if (!unlikely(val == -1 && PyErr_Occurred())) {
                PyErr_SetString(PyExc_OverflowError,
                    (is_unsigned && unlikely(val < 0)) ?
                    "can't convert negative value to int" :
                    "value too large to convert to int");
            }
            return (int)-1;
        }
        return (int)val;
    }
    return (int)__Pyx_PyInt_AsLong(x);
}

static CYTHON_INLINE unsigned long __Pyx_PyInt_AsUnsignedLong(PyObject* x) {
    const unsigned long neg_one = (unsigned long)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
#if PY_VERSION_HEX < 0x03000000
    if (likely(PyInt_Check(x))) {
        long val = PyInt_AS_LONG(x);
        if (is_unsigned && unlikely(val < 0)) {
            PyErr_SetString(PyExc_OverflowError,
                            "can't convert negative value to unsigned long");
            return (unsigned long)-1;
        }
        return (unsigned long)val;
    } else
#endif
    if (likely(PyLong_Check(x))) {
        if (is_unsigned) {
            if (unlikely(Py_SIZE(x) < 0)) {
                PyErr_SetString(PyExc_OverflowError,
                                "can't convert negative value to unsigned long");
                return (unsigned long)-1;
            }
            return (unsigned long)PyLong_AsUnsignedLong(x);
        } else {
            return (unsigned long)PyLong_AsLong(x);
        }
    } else {
        unsigned long val;
        PyObject *tmp = __Pyx_PyNumber_Int(x);
        if (!tmp) return (unsigned long)-1;
        val = __Pyx_PyInt_AsUnsignedLong(tmp);
        Py_DECREF(tmp);
        return val;
    }
}

static CYTHON_INLINE unsigned PY_LONG_LONG __Pyx_PyInt_AsUnsignedLongLong(PyObject* x) {
    const unsigned PY_LONG_LONG neg_one = (unsigned PY_LONG_LONG)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
#if PY_VERSION_HEX < 0x03000000
    if (likely(PyInt_Check(x))) {
        long val = PyInt_AS_LONG(x);
        if (is_unsigned && unlikely(val < 0)) {
            PyErr_SetString(PyExc_OverflowError,
                            "can't convert negative value to unsigned PY_LONG_LONG");
            return (unsigned PY_LONG_LONG)-1;
        }
        return (unsigned PY_LONG_LONG)val;
    } else
#endif
    if (likely(PyLong_Check(x))) {
        if (is_unsigned) {
            if (unlikely(Py_SIZE(x) < 0)) {
                PyErr_SetString(PyExc_OverflowError,
                                "can't convert negative value to unsigned PY_LONG_LONG");
                return (unsigned PY_LONG_LONG)-1;
            }
            return (unsigned PY_LONG_LONG)PyLong_AsUnsignedLongLong(x);
        } else {
            return (unsigned PY_LONG_LONG)PyLong_AsLongLong(x);
        }
    } else {
        unsigned PY_LONG_LONG val;
        PyObject *tmp = __Pyx_PyNumber_Int(x);
        if (!tmp) return (unsigned PY_LONG_LONG)-1;
        val = __Pyx_PyInt_AsUnsignedLongLong(tmp);
        Py_DECREF(tmp);
        return val;
    }
}

static CYTHON_INLINE long __Pyx_PyInt_AsLong(PyObject* x) {
    const long neg_one = (long)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
#if PY_VERSION_HEX < 0x03000000
    if (likely(PyInt_Check(x))) {
        long val = PyInt_AS_LONG(x);
        if (is_unsigned && unlikely(val < 0)) {
            PyErr_SetString(PyExc_OverflowError,
                            "can't convert negative value to long");
            return (long)-1;
        }
        return (long)val;
    } else
#endif
    if (likely(PyLong_Check(x))) {
        if (is_unsigned) {
            if (unlikely(Py_SIZE(x) < 0)) {
                PyErr_SetString(PyExc_OverflowError,
                                "can't convert negative value to long");
                return (long)-1;
            }
            return (long)PyLong_AsUnsignedLong(x);
        } else {
            return (long)PyLong_AsLong(x);
        }
    } else {
        long val;
        PyObject *tmp = __Pyx_PyNumber_Int(x);
        if (!tmp) return (long)-1;
        val = __Pyx_PyInt_AsLong(tmp);
        Py_DECREF(tmp);
        return val;
    }
}

static CYTHON_INLINE PY_LONG_LONG __Pyx_PyInt_AsLongLong(PyObject* x) {
    const PY_LONG_LONG neg_one = (PY_LONG_LONG)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
#if PY_VERSION_HEX < 0x03000000
    if (likely(PyInt_Check(x))) {
        long val = PyInt_AS_LONG(x);
        if (is_unsigned && unlikely(val < 0)) {
            PyErr_SetString(PyExc_OverflowError,
                            "can't convert negative value to PY_LONG_LONG");
            return (PY_LONG_LONG)-1;
        }
        return (PY_LONG_LONG)val;
    } else
#endif
    if (likely(PyLong_Check(x))) {
        if (is_unsigned) {
            if (unlikely(Py_SIZE(x) < 0)) {
                PyErr_SetString(PyExc_OverflowError,
                                "can't convert negative value to PY_LONG_LONG");
                return (PY_LONG_LONG)-1;
            }
            return (PY_LONG_LONG)PyLong_AsUnsignedLongLong(x);
        } else {
            return (PY_LONG_LONG)PyLong_AsLongLong(x);
        }
    } else {
        PY_LONG_LONG val;
        PyObject *tmp = __Pyx_PyNumber_Int(x);
        if (!tmp) return (PY_LONG_LONG)-1;
        val = __Pyx_PyInt_AsLongLong(tmp);
        Py_DECREF(tmp);
        return val;
    }
}

static CYTHON_INLINE signed long __Pyx_PyInt_AsSignedLong(PyObject* x) {
    const signed long neg_one = (signed long)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
#if PY_VERSION_HEX < 0x03000000
    if (likely(PyInt_Check(x))) {
        long val = PyInt_AS_LONG(x);
        if (is_unsigned && unlikely(val < 0)) {
            PyErr_SetString(PyExc_OverflowError,
                            "can't convert negative value to signed long");
            return (signed long)-1;
        }
        return (signed long)val;
    } else
#endif
    if (likely(PyLong_Check(x))) {
        if (is_unsigned) {
            if (unlikely(Py_SIZE(x) < 0)) {
                PyErr_SetString(PyExc_OverflowError,
                                "can't convert negative value to signed long");
                return (signed long)-1;
            }
            return (signed long)PyLong_AsUnsignedLong(x);
        } else {
            return (signed long)PyLong_AsLong(x);
        }
    } else {
        signed long val;
        PyObject *tmp = __Pyx_PyNumber_Int(x);
        if (!tmp) return (signed long)-1;
        val = __Pyx_PyInt_AsSignedLong(tmp);
        Py_DECREF(tmp);
        return val;
    }
}

static CYTHON_INLINE signed PY_LONG_LONG __Pyx_PyInt_AsSignedLongLong(PyObject* x) {
    const signed PY_LONG_LONG neg_one = (signed PY_LONG_LONG)-1, const_zero = 0;
    const int is_unsigned = neg_one > const_zero;
#if PY_VERSION_HEX < 0x03000000
    if (likely(PyInt_Check(x))) {
        long val = PyInt_AS_LONG(x);
        if (is_unsigned && unlikely(val < 0)) {
            PyErr_SetString(PyExc_OverflowError,
                            "can't convert negative value to signed PY_LONG_LONG");
            return (signed PY_LONG_LONG)-1;
        }
        return (signed PY_LONG_LONG)val;
    } else
#endif
    if (likely(PyLong_Check(x))) {
        if (is_unsigned) {
            if (unlikely(Py_SIZE(x) < 0)) {
                PyErr_SetString(PyExc_OverflowError,
                                "can't convert negative value to signed PY_LONG_LONG");
                return (signed PY_LONG_LONG)-1;
            }
            return (signed PY_LONG_LONG)PyLong_AsUnsignedLongLong(x);
        } else {
            return (signed PY_LONG_LONG)PyLong_AsLongLong(x);
        }
    } else {
        signed PY_LONG_LONG val;
        PyObject *tmp = __Pyx_PyNumber_Int(x);
        if (!tmp) return (signed PY_LONG_LONG)-1;
        val = __Pyx_PyInt_AsSignedLongLong(tmp);
        Py_DECREF(tmp);
        return val;
    }
}

static int __Pyx_check_binary_version(void) {
    char ctversion[4], rtversion[4];
    PyOS_snprintf(ctversion, 4, "%d.%d", PY_MAJOR_VERSION, PY_MINOR_VERSION);
    PyOS_snprintf(rtversion, 4, "%s", Py_GetVersion());
    if (ctversion[0] != rtversion[0] || ctversion[2] != rtversion[2]) {
        char message[200];
        PyOS_snprintf(message, sizeof(message),
                      "compiletime version %s of module '%.100s' "
                      "does not match runtime version %s",
                      ctversion, __Pyx_MODULE_NAME, rtversion);
        #if PY_VERSION_HEX < 0x02050000
        return PyErr_Warn(NULL, message);
        #else
        return PyErr_WarnEx(NULL, message, 1);
        #endif
    }
    return 0;
}

static int __Pyx_SetVtable(PyObject *dict, void *vtable) {
#if PY_VERSION_HEX >= 0x02070000 && !(PY_MAJOR_VERSION==3&&PY_MINOR_VERSION==0)
    PyObject *ob = PyCapsule_New(vtable, 0, 0);
#else
    PyObject *ob = PyCObject_FromVoidPtr(vtable, 0);
#endif
    if (!ob)
        goto bad;
    if (PyDict_SetItemString(dict, "__pyx_vtable__", ob) < 0)
        goto bad;
    Py_DECREF(ob);
    return 0;
bad:
    Py_XDECREF(ob);
    return -1;
}

#ifndef __PYX_HAVE_RT_ImportModule
#define __PYX_HAVE_RT_ImportModule
static PyObject *__Pyx_ImportModule(const char *name) {
    PyObject *py_name = 0;
    PyObject *py_module = 0;
    py_name = __Pyx_PyIdentifier_FromString(name);
    if (!py_name)
        goto bad;
    py_module = PyImport_Import(py_name);
    Py_DECREF(py_name);
    return py_module;
bad:
    Py_XDECREF(py_name);
    return 0;
}
#endif

#ifndef __PYX_HAVE_RT_ImportType
#define __PYX_HAVE_RT_ImportType
static PyTypeObject *__Pyx_ImportType(const char *module_name, const char *class_name,
    size_t size, int strict)
{
    PyObject *py_module = 0;
    PyObject *result = 0;
    PyObject *py_name = 0;
    char warning[200];
    py_module = __Pyx_ImportModule(module_name);
    if (!py_module)
        goto bad;
    py_name = __Pyx_PyIdentifier_FromString(class_name);
    if (!py_name)
        goto bad;
    result = PyObject_GetAttr(py_module, py_name);
    Py_DECREF(py_name);
    py_name = 0;
    Py_DECREF(py_module);
    py_module = 0;
    if (!result)
        goto bad;
    if (!PyType_Check(result)) {
        PyErr_Format(PyExc_TypeError,
            "%s.%s is not a type object",
            module_name, class_name);
        goto bad;
    }
    if (!strict && (size_t)((PyTypeObject *)result)->tp_basicsize > size) {
        PyOS_snprintf(warning, sizeof(warning),
            "%s.%s size changed, may indicate binary incompatibility",
            module_name, class_name);
        #if PY_VERSION_HEX < 0x02050000
        if (PyErr_Warn(NULL, warning) < 0) goto bad;
        #else
        if (PyErr_WarnEx(NULL, warning, 0) < 0) goto bad;
        #endif
    }
    else if ((size_t)((PyTypeObject *)result)->tp_basicsize != size) {
        PyErr_Format(PyExc_ValueError,
            "%s.%s has the wrong size, try recompiling",
            module_name, class_name);
        goto bad;
    }
    return (PyTypeObject *)result;
bad:
    Py_XDECREF(py_module);
    Py_XDECREF(result);
    return NULL;
}
#endif

static int __pyx_bisect_code_objects(__Pyx_CodeObjectCacheEntry* entries, int count, int code_line) {
    int start = 0, mid = 0, end = count - 1;
    if (end >= 0 && code_line > entries[end].code_line) {
        return count;
    }
    while (start < end) {
        mid = (start + end) / 2;
        if (code_line < entries[mid].code_line) {
            end = mid;
        } else if (code_line > entries[mid].code_line) {
             start = mid + 1;
        } else {
            return mid;
        }
    }
    if (code_line <= entries[mid].code_line) {
        return mid;
    } else {
        return mid + 1;
    }
}
static PyCodeObject *__pyx_find_code_object(int code_line) {
    PyCodeObject* code_object;
    int pos;
    if (unlikely(!code_line) || unlikely(!__pyx_code_cache.entries)) {
        return NULL;
    }
    pos = __pyx_bisect_code_objects(__pyx_code_cache.entries, __pyx_code_cache.count, code_line);
    if (unlikely(pos >= __pyx_code_cache.count) || unlikely(__pyx_code_cache.entries[pos].code_line != code_line)) {
        return NULL;
    }
    code_object = __pyx_code_cache.entries[pos].code_object;
    Py_INCREF(code_object);
    return code_object;
}
static void __pyx_insert_code_object(int code_line, PyCodeObject* code_object) {
    int pos, i;
    __Pyx_CodeObjectCacheEntry* entries = __pyx_code_cache.entries;
    if (unlikely(!code_line)) {
        return;
    }
    if (unlikely(!entries)) {
        entries = (__Pyx_CodeObjectCacheEntry*)PyMem_Malloc(64*sizeof(__Pyx_CodeObjectCacheEntry));
        if (likely(entries)) {
            __pyx_code_cache.entries = entries;
            __pyx_code_cache.max_count = 64;
            __pyx_code_cache.count = 1;
            entries[0].code_line = code_line;
            entries[0].code_object = code_object;
            Py_INCREF(code_object);
        }
        return;
    }
    pos = __pyx_bisect_code_objects(__pyx_code_cache.entries, __pyx_code_cache.count, code_line);
    if ((pos < __pyx_code_cache.count) && unlikely(__pyx_code_cache.entries[pos].code_line == code_line)) {
        PyCodeObject* tmp = entries[pos].code_object;
        entries[pos].code_object = code_object;
        Py_DECREF(tmp);
        return;
    }
    if (__pyx_code_cache.count == __pyx_code_cache.max_count) {
        int new_max = __pyx_code_cache.max_count + 64;
        entries = (__Pyx_CodeObjectCacheEntry*)PyMem_Realloc(
            __pyx_code_cache.entries, new_max*sizeof(__Pyx_CodeObjectCacheEntry));
        if (unlikely(!entries)) {
            return;
        }
        __pyx_code_cache.entries = entries;
        __pyx_code_cache.max_count = new_max;
    }
    for (i=__pyx_code_cache.count; i>pos; i--) {
        entries[i] = entries[i-1];
    }
    entries[pos].code_line = code_line;
    entries[pos].code_object = code_object;
    __pyx_code_cache.count++;
    Py_INCREF(code_object);
}

#include "compile.h"
#include "frameobject.h"
#include "traceback.h"
static PyCodeObject* __Pyx_CreateCodeObjectForTraceback(
            const char *funcname, int c_line,
            int py_line, const char *filename) {
    PyCodeObject *py_code = 0;
    PyObject *py_srcfile = 0;
    PyObject *py_funcname = 0;
    #if PY_MAJOR_VERSION < 3
    py_srcfile = PyString_FromString(filename);
    #else
    py_srcfile = PyUnicode_FromString(filename);
    #endif
    if (!py_srcfile) goto bad;
    if (c_line) {
        #if PY_MAJOR_VERSION < 3
        py_funcname = PyString_FromFormat( "%s (%s:%d)", funcname, __pyx_cfilenm, c_line);
        #else
        py_funcname = PyUnicode_FromFormat( "%s (%s:%d)", funcname, __pyx_cfilenm, c_line);
        #endif
    }
    else {
        #if PY_MAJOR_VERSION < 3
        py_funcname = PyString_FromString(funcname);
        #else
        py_funcname = PyUnicode_FromString(funcname);
        #endif
    }
    if (!py_funcname) goto bad;
    py_code = __Pyx_PyCode_New(
        0,            /*int argcount,*/
        0,            /*int kwonlyargcount,*/
        0,            /*int nlocals,*/
        0,            /*int stacksize,*/
        0,            /*int flags,*/
        __pyx_empty_bytes, /*PyObject *code,*/
        __pyx_empty_tuple, /*PyObject *consts,*/
        __pyx_empty_tuple, /*PyObject *names,*/
        __pyx_empty_tuple, /*PyObject *varnames,*/
        __pyx_empty_tuple, /*PyObject *freevars,*/
        __pyx_empty_tuple, /*PyObject *cellvars,*/
        py_srcfile,   /*PyObject *filename,*/
        py_funcname,  /*PyObject *name,*/
        py_line,      /*int firstlineno,*/
        __pyx_empty_bytes  /*PyObject *lnotab*/
    );
    Py_DECREF(py_srcfile);
    Py_DECREF(py_funcname);
    return py_code;
bad:
    Py_XDECREF(py_srcfile);
    Py_XDECREF(py_funcname);
    return NULL;
}
static void __Pyx_AddTraceback(const char *funcname, int c_line,
                               int py_line, const char *filename) {
    PyCodeObject *py_code = 0;
    PyObject *py_globals = 0;
    PyFrameObject *py_frame = 0;
    py_code = __pyx_find_code_object(c_line ? c_line : py_line);
    if (!py_code) {
        py_code = __Pyx_CreateCodeObjectForTraceback(
            funcname, c_line, py_line, filename);
        if (!py_code) goto bad;
        __pyx_insert_code_object(c_line ? c_line : py_line, py_code);
    }
    py_globals = PyModule_GetDict(__pyx_m);
    if (!py_globals) goto bad;
    py_frame = PyFrame_New(
        PyThreadState_GET(), /*PyThreadState *tstate,*/
        py_code,             /*PyCodeObject *code,*/
        py_globals,          /*PyObject *globals,*/
        0                    /*PyObject *locals*/
    );
    if (!py_frame) goto bad;
    py_frame->f_lineno = py_line;
    PyTraceBack_Here(py_frame);
bad:
    Py_XDECREF(py_code);
    Py_XDECREF(py_frame);
}

static int __Pyx_InitStrings(__Pyx_StringTabEntry *t) {
    while (t->p) {
        #if PY_MAJOR_VERSION < 3
        if (t->is_unicode) {
            *t->p = PyUnicode_DecodeUTF8(t->s, t->n - 1, NULL);
        } else if (t->intern) {
            *t->p = PyString_InternFromString(t->s);
        } else {
            *t->p = PyString_FromStringAndSize(t->s, t->n - 1);
        }
        #else  /* Python 3+ has unicode identifiers */
        if (t->is_unicode | t->is_str) {
            if (t->intern) {
                *t->p = PyUnicode_InternFromString(t->s);
            } else if (t->encoding) {
                *t->p = PyUnicode_Decode(t->s, t->n - 1, t->encoding, NULL);
            } else {
                *t->p = PyUnicode_FromStringAndSize(t->s, t->n - 1);
            }
        } else {
            *t->p = PyBytes_FromStringAndSize(t->s, t->n - 1);
        }
        #endif
        if (!*t->p)
            return -1;
        ++t;
    }
    return 0;
}


/* Type Conversion Functions */

static CYTHON_INLINE int __Pyx_PyObject_IsTrue(PyObject* x) {
   int is_true = x == Py_True;
   if (is_true | (x == Py_False) | (x == Py_None)) return is_true;
   else return PyObject_IsTrue(x);
}

static CYTHON_INLINE PyObject* __Pyx_PyNumber_Int(PyObject* x) {
  PyNumberMethods *m;
  const char *name = NULL;
  PyObject *res = NULL;
#if PY_VERSION_HEX < 0x03000000
  if (PyInt_Check(x) || PyLong_Check(x))
#else
  if (PyLong_Check(x))
#endif
    return Py_INCREF(x), x;
  m = Py_TYPE(x)->tp_as_number;
#if PY_VERSION_HEX < 0x03000000
  if (m && m->nb_int) {
    name = "int";
    res = PyNumber_Int(x);
  }
  else if (m && m->nb_long) {
    name = "long";
    res = PyNumber_Long(x);
  }
#else
  if (m && m->nb_int) {
    name = "int";
    res = PyNumber_Long(x);
  }
#endif
  if (res) {
#if PY_VERSION_HEX < 0x03000000
    if (!PyInt_Check(res) && !PyLong_Check(res)) {
#else
    if (!PyLong_Check(res)) {
#endif
      PyErr_Format(PyExc_TypeError,
                   "__%s__ returned non-%s (type %.200s)",
                   name, name, Py_TYPE(res)->tp_name);
      Py_DECREF(res);
      return NULL;
    }
  }
  else if (!PyErr_Occurred()) {
    PyErr_SetString(PyExc_TypeError,
                    "an integer is required");
  }
  return res;
}

static CYTHON_INLINE Py_ssize_t __Pyx_PyIndex_AsSsize_t(PyObject* b) {
  Py_ssize_t ival;
  PyObject* x = PyNumber_Index(b);
  if (!x) return -1;
  ival = PyInt_AsSsize_t(x);
  Py_DECREF(x);
  return ival;
}

static CYTHON_INLINE PyObject * __Pyx_PyInt_FromSize_t(size_t ival) {
#if PY_VERSION_HEX < 0x02050000
   if (ival <= LONG_MAX)
       return PyInt_FromLong((long)ival);
   else {
       unsigned char *bytes = (unsigned char *) &ival;
       int one = 1; int little = (int)*(unsigned char*)&one;
       return _PyLong_FromByteArray(bytes, sizeof(size_t), little, 0);
   }
#else
   return PyInt_FromSize_t(ival);
#endif
}

static CYTHON_INLINE size_t __Pyx_PyInt_AsSize_t(PyObject* x) {
   unsigned PY_LONG_LONG val = __Pyx_PyInt_AsUnsignedLongLong(x);
   if (unlikely(val == (unsigned PY_LONG_LONG)-1 && PyErr_Occurred())) {
       return (size_t)-1;
   } else if (unlikely(val != (unsigned PY_LONG_LONG)(size_t)val)) {
       PyErr_SetString(PyExc_OverflowError,
                       "value too large to convert to size_t");
       return (size_t)-1;
   }
   return (size_t)val;
}


#endif /* Py_PYTHON_H */
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/* This is ransim_a.h */

struct rsmgff {
        char header[1024];
        int nums, numr, numc;
        int t_p_s, numsets;
        int no_cx, csdev, csduv, fsdt, sdtev, sdtuv;
        int nallparams;
        int dec_r;
        double qracc;
        long int liseed;
        int sm_start, sm_end, ssd_start, ssd_end, cm_start, cm_end;
        int  csd_start, csd_end, pstart;
        double ssdsum, csdsum;
        double *allparameters;
	double **dprob_1_mat;
	double **dprob_2_mat;
	double **dprob_3_mat;
	double **dprob_mat;
        double **prop_mat;
        int **freq1_mat;
        int **freq2_mat;
        int **freq3_mat;
        int **freq_mat;
        double *mgf;
        int num_mgf;
        FILE *inPtr;
};


// Functions
void open_file( char gen_name [ 50 ], struct rsmgff *isp );

void rsmgff_init ( struct rsmgff *isp );

void start_output ( struct rsmgff *isp );

void alloc_mats( struct rsmgff *isp );

void calc_pf_pairs ( struct rsmgff *isp );

void calc_sim_params ( struct rsmgff *isp );

double get_ran ( double l_llim, double u_lim, double mltp );

void calc_freq_mats ( struct rsmgff *isp );

void wsdo_logp ( struct rsmgff *isp );

void missing_entry( double **dpmat, struct rsmgff *isp, int snum, int r_start, int r_end );

double normal ( double x, double mu, double sigma );

double eq3_wrap ( int r12, int ie3, int je3, double *pp, C struct rsmgff *isp );

double eq3 ( int r12, int j, int n, double *mu, double *sigma, double mus, double sigmas,
		C struct rsmgff *isp );

double outerkernel ( double s,  void *infoptr, int nc );

double innerkernel ( double cj,  void *infoptr, int nc );


double eq3a_wrap ( int r12, int ie3a, int je3a, double *pp, C struct rsmgff *isp );

double eq3a ( int r12, int j, int n, double *mu, double *sigma, double mus, double sigmas,
		C struct rsmgff *isp );

int sdt ( int isdtx, struct rsmgff *isp );

double Max(double a, double b);

void wsdo_l_f_mgf ( struct rsmgff *isp );

void write_p_f_pair ( C struct rsmgff *isp, int nset );

// void mat_out ( int **fmat, C struct rsmgff *isp ) ;

void free_dm ( C struct rsmgff *isp );
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/* This is newlcj.h */
#include <gsl/gsl_rng.h>

enum DecRule {
	RULE1 = 11, RULE2 = 12, RULE3 = 13,
	RULES1_2 = 14, RULES1_3 = 15, RULES2_3 = 16,
	RULES1_2_3 = 17
	};

enum RKKKRule {RKKK1 = 1, RKKK2 = 2, RKKK3B1 = 3, RKKK3B2 = 4};

DecRule CheckValidDecisionRule(int x);


struct initialization_s {
        char header[1024]; // First tken in input (control) file. Printed in the output file.
        int nums;  // The number of stimuli 
        int numr;  // The number of responses
        int sdtev;  // Is SDT equal-variance model used here?
        int sdtuv;  // Is SDT unequal-variance model used here?
        int csdtev;  // Is CSDT equal-variance  model used here?
        int csdtuv;  // Is CSDT unequal-variance  model used here?
        int fsdt;  // Is FSDT model used here?
	// Dec_r chooses which decision rule (or combination of decision rules) to use.
        enum DecRule dec_r;
        int stdz;   // Choose standard scale
        int nallparams;            // How many total parameters are there?
        int nfree_modpars;       // How many free model parameters are there?
        int nunconstrained;     // How many total parameters are being optimized?
        double qracc;               // Accuracy for numerical integration [ qromo() ]
        mutable gsl_rng *random;  // Random number generator
        double simpx_mult;
        bool append_output;
        // How many MCMC samples to take.  (Note: this is passed up to bsr_analysis_guts.pyx.)
        int gf_samps;

	// These are indices of parameters:
        int s_mstart, s_mend;   // Signal means.
        int s_sdstart, s_sdend;  // Signal standard deviations.
        int c_mstart, c_mend;   // Criterion means.
	int  c_sdstart, c_sdend;  // Criterion standard deviations
	int pstart;  // Index base for PR1, PR2, PR3

	// These are counts of free parameters:
	// How many criterion means are free; how many criterion stdev; signal means; signal stdev.
        int free_cm, free_csd, free_sm, free_ssd;

        double *allparameters;
        double *constraints;
        double *solution;
        int **data;
        int **psd_mat;
        double **prop_mat;
	double **dprob_1_mat;
	double **dprob_2_mat;
	double **dprob_3_mat;
	double **dprob_mat;
        double **dcump_mat;
        double **e_mat;
        double **re_mat;
        // double **gfs_mat;
        FILE *outPtr;

	int numc() const { return numr - 1; }

	int nconstrained() const { return nallparams - nunconstrained; }

	// How many free parameters are used to define the decision rule? (see dec_r).
	int num_decision_probs() const;
};

struct eval_stats {
    double logp;
    double rmsd;
    double r;
    double rsq;
    int df;
    double b0;
    double b1;
    double c95b0;
    double c95b1;
    double k_l_div;
  double AICc;
};

// Functions
void print_model_type ( C struct initialization_s *lcjc_init);

void lawcjc_init ( const char *filenamei, const char *filenameo, struct initialization_s *out );

void lawcjc_start ( int nguesses, double **prmvecs, C struct initialization_s *isp );

int wprojct ( double *p, C struct initialization_s *isp );


// Args:
//   dont_add_fudge_factor: The numerical integrations do not work out well if any of the
//     sigmas are nearly zero.  Essentially, the problem is that the number of integration
//     steps goes to infinity, it takes forever and roundoff error dominate.   So, when
//     we are running the optimization, we need to keep the sigmas away from zero.
//     Thus, the fudge factor.    It falsely subtracts 0.1/sigma from log(P) and will
//     thus keep sigmas > 0.1 at the cost of some accuracy.    We need to do this while
//     running the optimizer but we don't want do this while printing log(P).
double wsdo_logp ( C double *prmvec, C struct initialization_s *isp, bool dont_add_fudge_factor );

void missing_entry( double **dpmat, C struct initialization_s *isp, int r_start, int r_end, double PRx );

double normal ( double x, double mu, double sigma );

double outerkernel ( double s,  void *infoptr, int nc );

double innerkernel ( double cj,  void *infoptr, int nc );


double eq3_wrap ( enum RKKKRule r123, int ie3, int je3, double *pp, C struct initialization_s *isp );

double eq3 ( enum RKKKRule r123, int j, int n, double *mu, double *sigma, double mus, double sigmas,
		C struct initialization_s *isp );

double eq3a_wrap ( enum RKKKRule r123, int ie3a, int je3a, double *pp, C struct initialization_s *isp );

double eq3a ( enum RKKKRule r123, int j, int n, double *mu, double *sigma, double mus, double sigmas,
		C struct initialization_s *isp );

void sdt ( int isdtx, double *pp, C struct initialization_s *isp );

double wsdo_l_f ( C struct initialization_s *isp );

void print_rule_prob1(C struct initialization_s *isp);

void wsdo_max_output ( C double *prmvec, C struct initialization_s *isp );

void wsdo_eval ( C struct initialization_s *isp, struct eval_stats *stp );

int w_block ( FILE *o1P, int b_start, int b_end, double *b );

void wsdo_mcmc_output ( int mcmc_num, double **mcmc_vecs, C struct initialization_s *isp );

void mat_out ( C struct initialization_s *isp, double **mn );
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//  Constant for denominator of 0 

const double DBLV = 1.0E-30;
const double DBL0 = 1.0E-40;
const double EPS = 1.0E-14;
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Rosner_Kochanski_2016/lib/lawcjcrk.cpp/* Version 6 of lawcjrk.cpp for mcmc.py */

/*      GENERAL DESCRIPTION
    This program uses Markov chain Monte Carlo to obtain an optimal
    solution to three basic equations for a rating scale experiment 
    with N stimuli and M responses. It allows constraints 
    on various subsets of parameters. The models are: the signal detection 
        model (SDT) with signals as Gaussian densities and criteria as Dirac pulses;
        the complementary SDT model (CSDT) with signals as Dirac pulses and criteria as
        Gaussian densities; and the full signal detection model (FSDT)
        where signals and criteria all form Gaussian densities.

    There are four types of parameters: Signal means, signal standard deviations,
    criterion means, and criterion standard deviations. Either all members of
    a type are unconstrained or else all are constrained.

    The program models probabilistic choices between three decision rules.
    Rule 1 from Rosner & Kochanski (2010) uses the largest negative difference
        between a stimulus sample and an array of criterion samples. Rule 2 from  
        Klauer & Kellen (2011) uses the smallest positive difference between a stimulus 
    sample and an array of criterion samples. Rule 3 from Klauer & Kellen (2011) 
    uses absolute differences. The three probabilities PR1, PR2, and PR3 determine how
    a probabilistic choice is made between rules. They give the probability of selecting rules
    1, 2, and 3, respectively. The program can optimize two or all three parameters, 
    or all three can be constrained. See table below under STARTING PARAMETERS.

    *********** INITIALIZATION *************************************

        Input to the program is via a file in the following format.  Numbers are in
    free format. All tokens are separated from each other by any combination of
    spaces, tabs, or newlines.
      INITIALIZATION ITEMS
          header: a single text token (i.e. anything that's not whitespace);
              this is just copied into the output file.
      nums: The number of stimuli 
      numr: The number of responses
      sdtev: 1 if SDT equal-variance model with signal sds equal and constrained
             and all criterion sds constrained to 0
      sdtuv: 1 if SDT unequal-variance model with signal sds unconstrained
             and all criterion sds constrained to 0
      csdtev:  1 if CSDT model with signal sds constrained to 0
             and all criterion sds equal
      csdtuv:  1 if CSDT model with signal sds constrained to 0
             and all criterion sds unconstrained
      fsdt: 1 if FSDT model with no  constraints
      decr_r: Decision rule (11=Rule 1 only; 12=Rule 2 only; 13=Rule 3 only; 14=Rules 1 and 2;
                             15=Rules 1 and 3; 16=Rules 2 and 3; 17=all three rules)
      stdz: 1 if standard scle for Gaussian parameters. First signal mwan made 0; first
                  free sugnal or criterion sd set to 1.
      qracc: qromox accuracy
      liseed: seed for randomization
      simpx_mult: Multiplying factor to jitter simplex; must be < 1
      append_output: 0 if new output file, 1 if output appended to previous
                          output file of same name.
      gf_samps: number of MCMC samples for calculating significance

         STARTING PARAMETERS 
          header
      A vector of length 2N+2M+3. Both unconstrained and constrained variables appear here.
      The order is model parameters: signal means,  signal standard deviations, criterion means,
      criterion standard deviations; and probabilities: PR1, PR2, and P3. Unconstrained model
      parameters must be nonzero to avoid a degenerate simplex. Signal means and criterion
      means must each be in increasing order. If all signal standard deviations are constrained 
      to zero, the complementary model is invoked. If all criterion standard deviations 
      are constrained to zero, the SDT model is invoked. Finally, PR1, PR2, and PR3 must 
      add to unity. Each can be constrained to 0 or to 1 or else one or two of them are free (f).
      These constraints determine which decision rule is being modelled:

      DECISION RULE   PR1   PR2    PR3
            11        1     0      0     Rule 1 only
        12        0     1      0     Rule 2 only
        13        0     0      1     Rule 3 only
        14        f    -1      0     Rule 1 and Rule 2
            15        f     0     -1     Rule 1 and Rule 3
        16        0     f     -1     Rule 3 and Rule 3
        17        f     f     -1     Rule 1, Rule 2, and Rule 3
        (f=free; -1 means probability determined by free PR)  

          CONSTRAINTS
          header
      A vector of length 2N+2M+3 containing values of constrained variables 
      or -100 for each unconstrained variable. The order is the same as for the
      starting values.

          DATA
          header
          data matrix: Results for one stimulus in each row, free format, nums X numr size
      There is no carriage return after the final entry.

        END OF INITIALIZATION ITEMS         

    PARAMETERS AND OVERDETERMINATION
    There are N stimuli, M criteria, and M+1 responses. The data matrix has NM degrees
    of freedom. For  overdetermination of parameters in any model, NM must
    exceed the number of free parameters.

        The SDT model always has 2N+M free parameters. All criterion sd's must be 
    constrained to zero. PR1 must be constrained to unity, and PR2 and PR3 
    must be constrained to 0.

        For the CSDT_EV, CSDT_UV, and FSDT models, the number of free parameters depends on the
    decision rule. In the former model, all signal sd's are constrained to zero.
    This table shows the number of free parameters in the CSDT and FSDT models.

             DECISION RULE dec_r    SDTEV    SDTUV        CSDTEV   CSDTUV        FSDT
           11, 12, 13           N+1+M    2*N+M        N+M+1    N+2M          2N+2M
           14, 15, 16                                 N+M+2    N+2M+1        2N+2M+1
           17                                         N+M+3    N+2M+2        2N+2M+2

        END OF GENERAL DESCRIPTION     */

// Includes
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <time.h>
#include <gsl/gsl_cdf.h>
#include <gsl/gsl_sort_double.h>
#include <gpklib.h>
#include <gpklib/romberg.h>
#include <gpklib/ieee754.h>
#include "gpklib/NaN.h"
#include <assert.h>
#include <gsl/gsl_rng.h>
#include <gsl/gsl_randist.h>
#include "lawcjcrk.h"
#include "wsd.h"

#define D   if(0)

C double KMAX = 5;
#define INTALG trapzd
C BOOL RATIONAL_INNER = TRUE;
C BOOL RATIONAL_OUTER = FALSE;


struct info_s {
    double mus;
    double sigmas;
    int n;  // How many criteria
    int j;  // Which criterion are we calculating
    double *mu; // Criterion means
    double *sigma;  // Criterion sigmas
    C struct initialization_s *isp;
    double qracc() C { return isp->qracc; }
    enum RKKKRule rule;
};

struct infoinner_s : info_s {
    double s;

    infoinner_s( info_s *outer, double ss);
    double qracc()  { return 3.0*isp->qracc; }
    };

infoinner_s::infoinner_s( info_s *outer, double ss)
        : s(ss)
{
 assert(outer);
 assert(outer->sigmas >= 0.0);
 assert(outer->isp);
 mus = outer->mus; sigmas = outer->sigmas;
 n = outer->n; j = outer->j;
 mu = outer->mu; sigma = outer->sigma;
 rule = outer->rule;
 assert(outer->isp);
 isp = outer->isp;
}

int initialization_s::num_decision_probs() const {
  if(dec_r == RULES1_2_3)
    return 2;
  else if(dec_r == RULES1_2 || dec_r == RULES1_3 || dec_r == RULES2_3)
    return 1;
  else return 0;
}

static bool NotConstrained(const struct initialization_s *lcjc_init, int which) {
    assert( which >= 0 && which < lcjc_init->nallparams );
    // Make sure -100.0 isn't lost due to rounding errors.
    return lcjc_init->constraints [ which ] <= -99.9999;
}

static double ReadFloat(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    double rv = safe_atof(ahold);
    assert( finite(rv) );
    return rv;
}

static int ReadInt(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    int rv = safe_atoi(ahold);
    assert( rv != INT_NAN && rv != INT_Max && rv != INT_Min);
    return rv;
}

DecRule CheckValidDecisionRule(int x) {
    assert(x >= RULE1 && x <= RULES1_2_3);
    return static_cast<DecRule>(x);
}
 
void print_model_type ( C struct initialization_s *init_ptr) {
    if ( init_ptr->sdtev )
        fprintf ( init_ptr->outPtr, "\n   Classical equal-variance signal detection model" );
    if ( init_ptr->sdtuv )
        fprintf ( init_ptr->outPtr, "\n   Classical unequal-variance signal detection model" );
    if ( init_ptr->csdtev )
     fprintf ( init_ptr->outPtr, "\n   Complementary signal detection model with equal criterion variances" );
    if ( init_ptr->csdtuv )
     fprintf ( init_ptr->outPtr, "\n   Complementary signal detection model with unequal criterion variances" );
    if ( init_ptr->fsdt ) {
         fprintf ( init_ptr->outPtr, "\n   Full signal detection model" );

     switch ( init_ptr->dec_r ) {
     case RULE1:
          fprintf ( init_ptr->outPtr, "\n  Rule 1 only\n\n " );
          break;

     case RULE2:
          fprintf ( init_ptr->outPtr, "\n  Rule 2 only\n\n " );
          break;

     case RULE3:
          fprintf ( init_ptr->outPtr, "\n  Rule 3 only\n\n " );
          break;

     case RULES1_2: 
          fprintf ( init_ptr->outPtr, "\n   Probability of Rule 1 vs Rule 2\n\n " );
          break;

     case RULES1_3:
          fprintf ( init_ptr->outPtr, "\n    Probability of Rule 1 vs Rule 3\n\n " ); 
          break;

     case RULES2_3:
          fprintf ( init_ptr->outPtr, "\n    Probability of Rule 2 vs Rule 3\n\n " ); 
          break;

     case RULES1_2_3:
          fprintf ( init_ptr->outPtr, "\n     Probability of Rule 1 vs Rule 2 vs Rule 3\n\n " ); 
          break;
     }
    }
}


/* Do all initialization and read in the data.
   This fills in all the fields in structure lcjc_init. 
   No other global variables are allowed!
   Pointers to the structure are pased to other functions.
   struct initialization_s is defined in lawcjcrk.h.          */

void lawcjc_init ( const char *filenamei, const char *filenameo, struct initialization_s *lcjc_init )
{
    FILE *inPtr;
    int ok;
    char ahold[1024];

    // Set up input file  
    inPtr = fopen ( filenamei, "r" );
    assert ( inPtr != NULL );

    // Set up output file  
    lcjc_init->outPtr = fopen ( filenameo, "w+t" );
    assert ( lcjc_init->outPtr != NULL );

    // Read control variables from file 
    ok = fscanf ( inPtr, "%s", lcjc_init->header ) == 1;
    assert (ok);
    int modtp = 0;
    lcjc_init->nums = ReadInt( inPtr );
    lcjc_init->numr = ReadInt( inPtr );
    lcjc_init->sdtev = ReadInt( inPtr );
    modtp += lcjc_init->sdtev;
    lcjc_init->sdtuv = ReadInt( inPtr );
    modtp += lcjc_init->sdtuv;
    lcjc_init->csdtev = ReadInt( inPtr );
    modtp += lcjc_init->csdtev;
    lcjc_init->csdtuv = ReadInt( inPtr );
    modtp += lcjc_init->csdtuv;
    lcjc_init->fsdt = ReadInt( inPtr );
    modtp += lcjc_init->fsdt;
    assert( modtp );
    lcjc_init->dec_r = CheckValidDecisionRule(ReadInt( inPtr ));
    lcjc_init->stdz = ReadInt( inPtr );
    lcjc_init->qracc = ReadFloat( inPtr );
    assert(lcjc_init->qracc > 0.0);

    // Read seed and set random number generator
    int liseed = ReadInt( inPtr );
    lcjc_init->random = gsl_rng_alloc( gsl_rng_taus );
    gsl_rng_set( lcjc_init->random, liseed );

    // Read remaining control variiables
    lcjc_init->simpx_mult = ReadFloat( inPtr );
    assert ( lcjc_init->simpx_mult < 1.0 && lcjc_init->simpx_mult > 0.0 );
    lcjc_init->append_output = ReadInt( inPtr );
    assert(lcjc_init->append_output==0 || lcjc_init->append_output==1);
    lcjc_init->gf_samps = ReadInt( inPtr );
    assert( lcjc_init->gf_samps >= 0 );
    // printf( "\n Initial values read " );

    // Calculate other needed values from control variables 
    lcjc_init->nallparams = 2 * (lcjc_init->nums + lcjc_init->numc()) + 3;
    lcjc_init->s_mstart = 0;
    lcjc_init->s_mend = lcjc_init->nums - 1;
    lcjc_init->s_sdstart = lcjc_init->s_mend + 1;
    lcjc_init->s_sdend = lcjc_init->s_sdstart + lcjc_init->nums - 1;
    lcjc_init->c_mstart = lcjc_init->s_sdend + 1;
    lcjc_init->c_mend = lcjc_init->c_mstart + lcjc_init->numc() - 1;
    lcjc_init->c_sdstart = lcjc_init->c_mend + 1;
    lcjc_init->c_sdend = lcjc_init->c_sdstart + lcjc_init->numc() - 1;
    lcjc_init->pstart = lcjc_init->c_sdend + 1;
    assert(lcjc_init->pstart == lcjc_init->nallparams - 3);

    // Allocate storage for parameters, constraints, data, and probability matrices      
    lcjc_init->allparameters = double1alloc(lcjc_init->nallparams );
    printf( "\n number parameters = %d\n", lcjc_init->nallparams );
    lcjc_init->constraints = double1alloc(lcjc_init->nallparams );
    lcjc_init->solution = double1alloc(lcjc_init->nallparams );
    lcjc_init->data = int2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->psd_mat = int2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->prop_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->dprob_1_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->dprob_2_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->dprob_3_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->dprob_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->dcump_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->re_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );
    lcjc_init->e_mat = double2alloc(lcjc_init->nums, lcjc_init->numr );

    // Read parameters; last three are PR1, PR2, PR3; dump initial text   
    ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert (ok);
    printf( "Parameter Title: %s\n", ahold);
    for ( int i = 0; i < lcjc_init->nallparams; i++ ) {
        lcjc_init->allparameters [ i ] = ReadFloat( inPtr );
    }

    // Check that PR1, PR2, and PR3 add to unity.
    double psum = 0;
    psum = ( lcjc_init->allparameters [ lcjc_init->pstart ] +
         lcjc_init->allparameters [ lcjc_init->pstart + 1 ] +
         lcjc_init->allparameters [ lcjc_init->pstart + 2 ]  );

    // Read constraints; dump initial text   
    ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert (ok);
    printf( "Constraints Title: %s\n", ahold);
    for ( int i = 0; i < lcjc_init->nallparams; i++ ) {
        lcjc_init->constraints [ i ] = ReadFloat( inPtr );
    }
    
    // Get numbers of unconstrained and constrained parameters 
    lcjc_init->nunconstrained = 0;
    for ( int i = 0; i < lcjc_init->nallparams; i++ ) 
        if ( NotConstrained(lcjc_init, i) ) lcjc_init->nunconstrained++;
    printf( "\n nunconstrained = %d", lcjc_init->nunconstrained );
    lcjc_init->free_sm = 0;
    for ( int i = lcjc_init->s_mstart; i <= lcjc_init->s_mend; i++ ) 
        if ( NotConstrained(lcjc_init, i) ) lcjc_init->free_sm++;
    assert ( ( lcjc_init->free_sm == lcjc_init->nums ) || ( lcjc_init->free_sm == 0 ) ); 
    printf ( "\n free_sm = %d", lcjc_init->free_sm ); 
    lcjc_init->free_ssd = 0;
    for ( int i = lcjc_init->s_sdstart; i <= lcjc_init->s_sdend; i++ )
        if ( NotConstrained(lcjc_init, i) ) lcjc_init->free_ssd++;
    assert ( ( lcjc_init->free_ssd == lcjc_init->nums ) || ( lcjc_init->free_ssd == 0 ) ); 
    if ( lcjc_init->free_ssd == 0 ) assert ( ( lcjc_init->sdtev ) || ( lcjc_init->csdtev ) ||
                         ( lcjc_init->csdtuv ) ); 
    printf ( "\n free_ssd = %d",lcjc_init->free_ssd ); 
    lcjc_init->free_cm = 0;
    for ( int i = lcjc_init->c_mstart; i <= lcjc_init->c_mend; i++ ) 
        if ( NotConstrained(lcjc_init, i) ) lcjc_init->free_cm++;
    assert ( ( lcjc_init->free_cm == lcjc_init->numc() ) || ( lcjc_init->free_cm == 0 ) ); 
    printf ( "\n free_cm = %d", lcjc_init->free_cm ); 
    lcjc_init->free_csd = 0;
    for ( int i = lcjc_init->c_sdstart; i <= lcjc_init->c_sdend; i++ ) 
        if ( NotConstrained(lcjc_init, i) )
        lcjc_init->free_csd++;
    assert ( ( lcjc_init->free_csd == lcjc_init->numc() ) || ( lcjc_init->free_csd == 0 ) ); 
    if ( lcjc_init->free_csd == 0 ) assert ( ( lcjc_init->sdtev == 1 ) || ( lcjc_init->sdtuv == 1 ) || ( lcjc_init->csdtev == 1 ) ); 
    printf ( "\n free_csd = %d\n", lcjc_init->free_csd );
    fprintf ( lcjc_init->outPtr, "\n\n\n  Optimization results");
    fprintf ( lcjc_init->outPtr, "\n  Law of categorical judgment: " );
    lcjc_init->nfree_modpars = lcjc_init->free_sm + lcjc_init->free_ssd + lcjc_init->free_cm + lcjc_init->free_csd;

    // assert( lcjc_init->nunconstrained ==  lcjc_init->nfree_modpars +
    //                                        lcjc_init->num_decision_probs() );


    // Read data, dump initial text; get proportions.   
    ok = fscanf ( inPtr, "%s", ahold ) == 1;
    printf( "Data Title: %s\n", ahold );
    assert (ok);
    for ( int i = 0; i < lcjc_init->nums; i++ ) {
    int rsum = 0;
        for ( int j = 0; j < lcjc_init->numr; j++ ) {
            lcjc_init->data [ i ] [ j ] = ReadInt( inPtr );
        rsum += lcjc_init->data [ i ] [ j ];
        }
        for ( int j = 0; j < lcjc_init->numr; j++ )
        lcjc_init->prop_mat [ i ] [ j ] = lcjc_init->data [ i ] [ j ] / (double)rsum;
    }

    // Finally, this checks that we have reached the end of the file.
    ok = fscanf ( inPtr, "%s", ahold ) == 1;  // Read should fail.
    assert(!ok);
    // printf( "\n Initialization done " ); 
    fclose ( inPtr );
}


// Fill the prmvecs array with initial starting vectors, creating 'nguesses' guesses.
// prmvecs is a simplex with dimensions isp->nunconstrained by nguesses. 
void lawcjc_start ( int nguesses, double **prmvecs, C struct initialization_s *isp )
{

    // Start wp simplex with basic array of unconstrained parameters 
    int i = 0;
    for ( int j = 0; j < isp->nallparams; j++ ) {
    if ( NotConstrained(isp, j) ) {
            assert(i < isp->nunconstrained );
        prmvecs [ 0 ] [ i ] = isp->allparameters [ j ];
        i++;
    }
    }
    assert ( i == isp->nunconstrained );


    // Get the other ( nguesses - 1 ) arrays into prmvecs.
    for ( int i = 1; i < nguesses; i++ ) {
        const double dmult = isp->simpx_mult;
        const double umult = 2.0 - isp->simpx_mult;
    for ( int j = 0; j < isp->nfree_modpars; j++ ) {
            assert(j < isp->nunconstrained );
        assert( fabs( prmvecs [0] [j]) > 1e-10);
        // If any of the parameters are zero, then the following code leads to a
        // degenerate simplex.
        double ranno = gsl_rng_uniform_pos ( isp->random );
        if ( ranno <= 0.5 )
            prmvecs [ i ] [ j ] = dmult *  prmvecs [ 0 ] [ j ];
        else
            prmvecs [ i ] [ j ] = umult * prmvecs [ 0 ] [ j ];
    }

    int jj = isp->nfree_modpars;
    assert( jj <= isp->nunconstrained );
    // jj may now point to free probability
    // Check dec_r. If 14, 15, or 16, get one PR. If 17, get two.
    if ( isp->num_decision_probs() == 1 )
        prmvecs [ i ] [ jj ] = gsl_rng_uniform_pos ( isp->random );
    else if ( isp->num_decision_probs() == 2 ) {
        // We pick three random numbers whose sum is 1.0.
        const double r1 = gsl_rng_uniform_pos( isp->random );
        const double r2 = gsl_rng_uniform_pos( isp->random );
        const double r3 = gsl_rng_uniform_pos( isp->random );
        prmvecs [ i ] [ jj ] = r1 / (r1 + r2 + r3);
            assert( jj + 1 < isp->nunconstrained );
        prmvecs [ i ] [ jj + 1 ] = r2 / (r1 + r2 + r3);

        }
    // end of scope for jj.


        // Sort signal means and criterion means in ascending order. 
    if ( isp->free_sm > 0 ) {
            double * sm_arr = double1alloc( isp->nums );
        for ( int ic = 0; ic < isp->free_sm; ic++ ) {
                assert( ic < isp->nunconstrained  );
                sm_arr [ ic ] = prmvecs [ i ] [ ic ];
            }
        gsl_sort( sm_arr, 1, isp->free_sm );
        // Return values
        for ( int ic = 0; ic < isp->free_sm; ic++ ) {
                assert(ic < isp->nunconstrained );
                prmvecs [ i ] [ ic ] = sm_arr [ ic ];
            }
            double1free( sm_arr );
    }

    if ( isp->free_cm > 0 ) {
            double * cm_arr = double1alloc( isp->numc() );
        int j = 0;
        // Check for sdt equal-variance or csdt which lack free signal sds
        int pcm_st = isp->c_mstart;
        int pcm_en = isp->c_mend; 
        if ( ( isp->sdtev == 1 ) || ( isp->csdtev == 1 ) || ( isp->csdtuv == 1 ) ) {
           pcm_st -= isp->nums;
           pcm_en -= isp->nums;
        }
        // Now sort free criterion means
        for ( int ic = pcm_st; ic <= pcm_en; ic++, j++ ) { 
                assert( ic < isp->nunconstrained  );
            cm_arr [ j ] = prmvecs [ i ] [ ic ];
        }
        assert ( j==isp->free_cm );
        gsl_sort( cm_arr, 1, isp->free_cm );
        j = 0;
        for ( int ic = pcm_st; ic <= pcm_en; ic++, j++ ) { 
                assert(ic < isp->nunconstrained );
            if ( j > 0 ) assert ( cm_arr [ j ] >=  cm_arr [ j - 1 ] );
        prmvecs [ i ] [ ic ] = cm_arr [ j ];
            }
            assert ( j == isp->free_cm );
            double1free( cm_arr );
    }
    }
    printf( "\n  Simplex done\n" );
}

// Next two functions are used in function wproject below
// Projects x into some sensible value in [0,1].  This function is idempotent.
double ProjectInto01(double x) {
  bool again;
    do {
         again = true;
     if ( ( x == 0.0 ) || ( x == 1.0 ) ) again = false;
     else {
       if (x < 0.0) x = -x;  // Fold.

       if (x > 1.0) x = 2.0 - x;  // Fold.
       if ( ( x < 1.0 ) && ( x > 0.0  ) ) again = false;
     }
      } while( again );
      return x;
}


// Projects x and y into the triangle where x>=0, y>=0 and x+y <= 1.
void ProjectIntoTriangle(double *x, double *y) {
    bool again;
    do {
    again = true;
    if ( ( *x == 0.0 ) && ( *y == 0.0 ) ) again = false;
    else { 
          if (*x < 0.0) *x = -*x;
          if (*y < 0.0) *y = -*y;

          if (*x + *y > 1.0) {
            // Change coordinate system:
            double x_plus_y = *x + *y;
            double x_minus_y = *x - *y;
            // Fold
            x_plus_y = 2.0 - x_plus_y;
            // Convert back to original coordinate system:
            *x = 0.5 * (x_plus_y + x_minus_y);
            *y = 0.5 * (x_plus_y - x_minus_y);
          }
          if ( ( *x >= 0.0 ) && ( *y >= 0.0 ) && (*x + *y <= 1.0) ) again = false;
        }
    } while( again );
}


// Project into the allowable volume.
// p is a vector of parameters of length *isp->nunconstrained. Order: signal means; unconstrained signal
// sds; criterion means; unconstrained criterion sds.
int wprojct ( double *p, C struct initialization_s *isp )
{
    /*  Check that:
        free signal means and free signal sds and free criterion sd's are positive;
        free signal means are ordered and free criterion means are ordered;
        each PR value is less than or equal to unity.
    Return 0 if any check fails.
    Normalize all signal and criterion parameters with average of any unconstrained sd's.
        Write values back into p          */


    double sdsum = 0;

    // Move unconstrained means into s_copy or c_copy and process
    // iq tracks progress through p
    int im = 0, iq = 0;
    printf( "\n  wproject started\n" );

    // All signal means are free, or else all are constrained so isp->free_sm = 0
    // If free, get means into s_copy
    if ( isp->free_sm > 0 ) {
        double *s_copy = double1alloc( isp->nums );
    for ( int ip = isp->s_mstart; ip <= isp->s_mend; ip++, im++ )
               s_copy [ im ] = p [ ip ];
    assert ( im == isp->nums );
    iq += im;
        // Order signal means 
        gsl_sort( s_copy, 1, isp->free_sm );
    // Return signal means
    im = 0;
    for ( int ip = isp->s_mstart; ip <= isp->s_mend; ip++, im++ )  p [ ip ] = s_copy [ im ];
    assert ( im == isp->free_sm );
        printf( "\n s_copy means filled and sorted\n" );
        double1free( s_copy );
        // printf( "\n s_copy free\n " );
    }

    // Make sure that free signal sds are positive and affect count (iq) and sdsum.
    if ( isp->free_ssd > 0 ) {
       im = 0;
       for ( int ip = isp->s_sdstart; ip <= isp->s_sdend; ip++, im++ ) {
            p [ ip ] = fabs( p [ ip ] );
            sdsum += p [ ip ];
       }
       assert ( im == isp->free_ssd );
       iq += im;
    }

    // for ( int ip = isp->s_mstart; ip <= isp->s_mend; ip++ ) printf( " %6.3f", s_copy [ ip ]  );
    // printf ("\n");

    // If criterion means are free, getthem into c_copy and sort them
    // iq points to next free parameter in p
    if ( isp->free_cm > 0 ) {
        double *c_copy = double1alloc( isp->numc() );
        assert ( iq == isp->free_sm + isp->free_ssd );
    im = 0;
    for ( int ip = iq; ip < iq + isp->free_cm; ip++, im++ ) c_copy [ im ] = p [ ip ];
    assert( im == isp->numc());
        // Order criterion means 
        gsl_sort( c_copy, 1, isp->free_cm );
    // Return criterion means
    im = 0;
    for ( int ip = iq; ip < iq + isp->free_cm; ip++, im++ )  p [ ip ] = c_copy [ im ];
    assert ( im == isp->free_cm );
    assert( im == isp->numc());
    iq += im;
        printf( "\n c_copy means filled and sorted\n" );
        double1free( c_copy );
        // printf( "\n c_copy free " );
    }

    // Criterion standard deviations may be free. If so, iq points to the 
    //    possible first free criterion standard deviation. 
    // Check and add all free criterion standard deviations to sdsum.
    if ( isp->free_csd > 0 ) {
        for ( int ip = iq; ip < iq + isp->free_csd; ip++ ) {
           p [ ip ] = fabs( p [ ip ] );
           sdsum += p [ ip ];
        }
        assert( im == isp->numc());
    iq += im;
    assert ( iq == isp->nfree_modpars );
    }

    // for ( int ip = 0; ip < isp->numc(); ip++ ) printf( " %6.3f", c_copy [ ip ] [ 0 ] );
    // printf ("\n");
    // for ( int ip = 0; ip < isp->numc(); ip++ ) printf( " %6.3f", c_copy [ ip ] [ 1 ] );
    // printf( "\n sdsum = %f", sdsum );

    // Normalize unconstrained means and standard deviations 
    /* Get the normalizing value as the inverse of the sum of unconstrained
       standard deviations. If all are constrained, set normalizing value
       to unity.                                          */
    if ( sdsum > 0 )
        sdsum /= ( isp->free_ssd + isp->free_csd ); 
    else sdsum = 1.0;
    // printf( "\n sdsum = %12.8f", sdsum );

    // printf ("\n p[] before chk_sort and  normalization\n");
    // for ( int ip = 0; ip < isp->nunconstrained; ip++ ) printf( " %6.3f", p[ ip ] );
    // printf ("\n");

    int ip;
    // Normalize all values of means and sds in p
    for ( ip = 0; ip < isp->nfree_modpars; ip++ ) p [ ip ] /= sdsum;
    assert( ip == isp->nfree_modpars);

    // printf ("\n p[] after chk_sort and normalization\n");
    // for ( int ip = 0; ip < isp->nunconstrained; ip++ ) printf( " %6.3f", p[ ip ] );
    // printf ("\n");

    // Check dec_r. If 14, 15, or 16, check one PR. If 17, check two.
    if ( isp->num_decision_probs() == 1 ) {
      p [ ip ] = ProjectInto01( p [ ip ] );
      ip++;
      // printf ( "\n PR = %f", p [ isp->pstart ] );
    } 
    if ( isp->num_decision_probs() == 2 ) {
        ProjectIntoTriangle( &p[ ip ], &p[ ip + 1 ] );
        ip += 2;
        //  printf ( "\n PR1 = %f, PR2 = %f", p [  isp->pstart - 1 ], p [ isp->pstart ] );
    }
    assert ( iq = isp->nunconstrained );
    printf( "\n nwproject calculations done " );
    fprintf( stderr, " \nwproject done\n\n " );
    return( 1 );
}


inline double dmax ( double a, double b )
{
    return a>b ? a : b;
}

inline double dmin ( double a, double b )
{
    return a<b ? a : b;
}


// Compute log likelihood: 
// *prmvec is a vector of parameters of length *isp->nunconstrained
double wsdo_logp ( C double *prmvec, C struct initialization_s *isp, bool dont_add_fudge_factor )
{

    printf( "\n Decision probs = %d\n ",  isp->num_decision_probs() );
    // printf( "\n  wsdo_logp started\n" );
    // Get rule weights PR1, PR2, PR3 into isp->allparameters [ ]
    switch ( isp->dec_r ) {
        case RULE1:
        case RULE2:
        case RULE3:
                break;
        case RULES1_2: 
             isp->allparameters [ isp->pstart ] = prmvec [isp->nunconstrained - 1 ];
                 isp->allparameters [ isp->pstart + 1 ] = 1.0 - isp->allparameters [ isp->pstart ];
             assert ( isp->allparameters[isp->pstart+2] == 0 );
           break;
       case RULES1_3: 
             isp->allparameters [ isp->pstart ] = prmvec [isp->nunconstrained - 1 ];
             isp->allparameters [ isp->pstart + 2 ] = 1.0 - isp->allparameters [ isp->pstart ];
             assert( isp->allparameters[ isp->pstart + 1] == 0 );
             break;
        case RULES2_3: 
             isp->allparameters [ isp->pstart + 1 ] = prmvec [isp->nunconstrained - 1 ];
             isp->allparameters [ isp->pstart + 2 ] = 1.0 - isp->allparameters [ isp->pstart + 1 ];
             assert ( isp->allparameters[isp->pstart] == 0 );
         break;
        case RULES1_2_3: 
             isp->allparameters [ isp->pstart ] = prmvec [isp->nunconstrained - 2 ];
             isp->allparameters [ isp->pstart + 1 ] = prmvec [isp->nunconstrained - 1  ];
             isp->allparameters [ isp->pstart + 2 ] = 1.0 - isp->allparameters [ isp->pstart ]
                                                          - isp->allparameters [ isp->pstart + 1 ];
            break;
    }
    double PR1 = isp->allparameters [ isp->pstart ];
    double PR2 = isp->allparameters [ isp->pstart + 1 ];
    double PR3 = isp->allparameters [ isp->pstart + 2 ];
    assert(PR1>=0.0 && PR1 <= 1.0);
    assert(PR2>=0.0 && PR2 <= 1.0);
    assert(PR3>=0.0 && PR3 <= 1.0);
    {
      // CHECK THAT PROBABILITIES ADD TO UNITY
    double psum = PR1 + PR2 + PR3;
    assert ( ( psum > 1.0 - EPS ) && ( psum < 1.0 + EPS )  );
    // printf( "\nProbabilities set; PR1 = %f, PR2 = %f, PR3 = %f", PR1, PR2, PR3 );

    }

    // Allocate p_hold and read in processed values
    double *p_hold = double1alloc( isp->nallparams );
    {
    int iwf = 0;
    // READ UNCONSTRAINED PARAMETERS FROM prmvec, CONSTRAINED ONES FROM isp->allparameters
    for ( int jwf = 0; jwf < isp->nallparams; jwf++ ) {
    if ( NotConstrained(isp, jwf) ) {
        p_hold [ jwf ] = prmvec[ iwf ];
        iwf++;
    }
        else p_hold [ jwf ] = isp->allparameters[ jwf ];
    }
    assert ( iwf = isp->nunconstrained );
    }
    printf( "\n" );
    fflush( stdout );
    // printf( "\n Parameters before main loop calculations\n ");
    // for ( int jwf = 0; jwf < isp->nallparams; jwf++ ) printf( "%12.6f", p_hold [ jwf ] );

    printf( "\n\n Main loop" );
    /* Main loop 1. Get probability matrices required by isp->dec_r. Combine them via PR1, PR2, PR3.
       Get cumulative probability matrix               */

    // CHECK THAT numc() IS WITHIN BOUNDS
    assert(0<=isp->numc() && isp->numc() < isp->numr);
    // THIS for loop GOES OVER MATRIX ROWS
    for ( int iwf = 0; iwf < isp->nums; iwf++ ) {
        // Check for fsdt  or csdt
        if ( ( isp->csdtev == 1 ) || ( isp->csdtuv == 1 ) || ( isp->csdtev == 1 ) || ( isp->fsdt == 1 ) ) {
        // THIS for loop GOES ACROSS ALL BUT THE LAST ENTRY IN THE CHOSEN MATRIX ROW
        // FOR dprob_1_mat and dprob_3_mat 
        // AND ACROSS ALL BUT THE FIRST ENTRY IN THE CHOSEN MATRIX ROW FOR dprob_2_mat
        // These missing entries are obtained by simpler and faster calculations by
        // function missing_entry( ...  ) below.
        for ( int jwf = 0; jwf < isp->numc(); jwf++ ) {
            // CHECK FOR CSDT
          if (( isp->csdtev == 1 ) || ( isp->csdtuv == 1 )) {
                    // CSDT MODEL. CHECK WHICH DECISION RULE IT USES
                // Rules RULE1, RULES1_2, RULES1_3, or RULES1_2_3 (RK1)
                if ( PR1 != 0 ) isp->dprob_1_mat [ iwf ] [ jwf ] = eq3a_wrap ( RKKK1, iwf, jwf, p_hold, isp );
                else isp->dprob_1_mat [ iwf ] [ jwf ] = 0;

                // Rules RULE2, RULES1_2, RULES2_3, or RULES1_2_3 (KK 2) DON'T GET INITIAL ENTRY, HENCE jwf + 1;
            // FUNCTION missing_entry GETS FIRST ENTRY
                if ( PR2 != 0 ) isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = eq3a_wrap ( RKKK2, iwf, jwf, p_hold, isp );
                else isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = 0;

                // Rules RULE3, RULES1_3, RULES2_3, or RULES1_2_3 (KK3)
                if ( PR3 != 0 ) isp->dprob_3_mat [ iwf ] [ jwf ] = eq3a_wrap ( RKKK3B1, iwf, jwf, p_hold, isp );
                else isp->dprob_3_mat [ iwf ] [ jwf ] = 0;
            }
            else {
                     // FSDT MODEL INVOKES eq3. CHECK WHICH DECISION RULE IT USES

                // Rules RULE1, RULES1_2, RULES1_3, or RULES1_2_3 (RK1)
                if ( PR1 != 0 ) isp->dprob_1_mat [ iwf ] [ jwf ] = eq3_wrap ( RKKK1, iwf, jwf, p_hold, isp );
                else ( isp->dprob_1_mat [ iwf ] [ jwf ] = 0 );

                // Rules RULE2, RULES1_2, RULES2_3, or RULES1_2_3 (KK 2)  DON'T GET INITIAL ENTRY, HENCE jwf + 1;
            // FUNCTION missing_entry GETS FIRST ENTRY
                if ( PR2 != 0 ) isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = eq3_wrap ( RKKK2, iwf, jwf, p_hold, isp );
                else ( isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = 0 );

                // Rules RULE3, RULES1_3, RULES2_3, or RULES1_2_3 (KK3)
                if ( PR3 != 0 ) isp->dprob_3_mat [ iwf ] [ jwf ] = eq3_wrap ( RKKK3B1, iwf, jwf, p_hold, isp );
                else isp->dprob_3_mat [ iwf ] [ jwf ] = 0;

            }
            }
            // Get last entry in each row of dprob_1_mat and dprob_3_mat 
            // Get first entry in each row of dprob_2_mat 
            // missing_entry CHECKS WHETHER MISSING ENTRY SHOULD BE ZERO 
            missing_entry ( isp->dprob_1_mat, isp, 0, isp->numc() - 1, PR1 );
            missing_entry ( isp->dprob_2_mat, isp, 1, isp->numc(), PR2 );
            missing_entry ( isp->dprob_3_mat, isp, 0, isp->numc() - 1, PR3 );
            // Combine Rule 1, Rule 2, and Rule 3 results
            for ( int jwf = 0; jwf < isp->numr; jwf++ ) {  
                isp->dprob_mat [ iwf ] [ jwf ] = PR1 *  isp->dprob_1_mat [ iwf ] [ jwf ]
                                             + PR2 *  isp->dprob_2_mat [ iwf ] [ jwf     ]
                                 + PR3 *  isp->dprob_3_mat [ iwf ] [ jwf ];
                if ( ( isp->dprob_mat [ iwf ] [ jwf ] > 1.0 ) || ( isp->dprob_mat [ iwf ] [ jwf ] < 0 ) ) {
                printf( "\n dprobs1,2,3 %6.5f, %6.5f, %6.5f ", 
                                isp->dprob_1_mat [ iwf ] [ jwf ],  isp->dprob_2_mat [ iwf ] [ jwf ],
                        isp->dprob_3_mat [ iwf ] [ jwf ] );
                printf( "\n dprob, PR1, PR2, PR3 %6.5f, %6.5f, %6.5f, %6.5f ",
                       isp->dprob_mat [ iwf ] [ jwf ], PR1, PR2, PR3 );
                exit( 5 );
            }
                // Get cumulative probability matrix
                if ( jwf == 0 )
                isp->dcump_mat [ iwf ] [ jwf ] = isp->dprob_mat [ iwf ] [ jwf ];
                else
                isp->dcump_mat [ iwf ] [ jwf ] = isp->dcump_mat [ iwf ] [ jwf - 1 ] + 
                                                     isp->dprob_mat [ iwf ] [ jwf ];
            }
        }     
        else {
            // SDT
            // Rule1 and Rule2 sdt probabilities are identical
        // Function sdt computes p(R=j) over jwf=1, ... , numr
        sdt ( iwf, p_hold, isp );
    }
    }
    // printf( "\n Parameters after main loop calculations\n ");
    // for ( int jwf = 0; jwf < isp->nallparams; jwf++ ) printf( "%12.6f", p_hold [ jwf ] );


    // Store possible solution
    for ( int jwf = 0; jwf < isp->nallparams; jwf++ )
        isp->solution [ jwf ] = p_hold [ jwf ];

    // GET LOGP
    double wl_f = wsdo_l_f ( isp );
    if ( dont_add_fudge_factor ) {
    printf( "\n logP no adjustment = %f", wl_f );
        double1free( p_hold );
        return wl_f ;
    }

    // ELSE GET FUDGE FACTOR
    double wl_fx = 0.0;
    // printf( "\n Signal means " );
    // for ( jwf = 0; jwf < isp->s_sdstart; jwf++ ) printf( "%3.7f ", p_hold [ jwf ] );
    // printf( "\n Signal sd's " );
    if ( isp->free_ssd != 0 ) {
      for ( int jwf = isp->s_sdstart; jwf <= isp->s_sdend; jwf++ ) {
       wl_fx += .1/ p_hold [ jwf ];
       // printf( "%3.7f ", p_hold [ jwf ] );
      }
    }
    // printf( "\n Criterion means " );
    // for ( jwf = isp->c_mstart; jwf < isp->c_sdstart; jwf++ ) printf( "%3.7f ", p_hold [ jwf ] );
    // printf( "\n Criterion sd's " );
    if ( isp->free_csd != 0 ) {
        for ( int jwf = isp->c_sdstart; jwf <= isp->c_sdend; jwf++ ) {
        if ( NotConstrained(isp, jwf) ) wl_fx += .1/ p_hold [ jwf ];
        // printf( "%3.7f ", p_hold [ jwf ] );
        }
    }
    // CLEAN UP AND ADJUST LOGP
    // printf( "\n logP = %f", wl_f );
    wl_f -= wl_fx;
    // if ( wl_f < -10000 ) {
    //  for ( int jwf = 0; jwf < isp->nallparams; jwf++ ) {
    //  printf( "\n %f", isp->solution [ jwf ] );
    //  printf( "\n wl_fx = %f", wl_fx );
    //  }
      // }
      // printf( "\n  Adjusted logP = %f", wl_f );
    // printf( "\n" );
    double1free( p_hold );
    return wl_f;
}

// IF rstart = 0, THIS FUNCTION GETS THE LAST ENTRY IN EACH ROW OF dpmat
// IF rstart = 1, THIS FUNCTION GETS THE FIRST ENTRY IN EACH ROW OF dpmat
// rstart AND rend SHOW HOW MANY ENTRIES ALREADY HAVE BEEN CALCULATED BY INTEGRATION
// IF PRx IS 0, MISSING ENTRY IS ZERO; OTHERWISE, MISSING ENTRY EQUALS 1 - SUM(ENTRIES IN ROW)
void missing_entry( double **dpmat, C struct initialization_s *isp, int r_start, int r_end, double PRx )
{

    if ( PRx == 0.0 ) {
      // Zero matrix, so Zero is the missing entry in each row
      for ( int iwf = 0; iwf < isp->nums; iwf++ ){
    // Rules 1 & 3
    if ( r_start == 0 ) dpmat [ iwf ] [ isp->numc() ] = 0;
    // Rule 2
    else  dpmat [ iwf ] [ 0 ] = 0;
      }
      return;
    }

    // PRx>0 This loop goes over each row of dpmat
    for ( int iwf = 0; iwf < isp->nums; iwf++ ) {
        double r_sum = 0.0;
        for ( int jwf = r_start; jwf <= r_end; jwf++ ) {
       // Take care of rounding errors that give -0.0000 
       dpmat [ iwf ] [ jwf ] = fabs( dpmat [ iwf ] [ jwf ]);
           r_sum += dpmat [ iwf ] [ jwf ];
     }
         if ( r_sum < 1.0 ) {
        if ( r_start == 0 ) dpmat [ iwf ] [ isp->numc() ] = 1.0 - r_sum;
        else dpmat [ iwf ] [ 0 ] = 1.0 - r_sum;
     }
     else {
         // Normalize current entries in row and zero missing entry 
             for ( int jwf = r_start; jwf <= r_end; jwf++ ) dpmat [ iwf ] [ jwf ] /= r_sum;
         if ( r_start == 0 ) dpmat [ iwf ] [ isp->numc() ] = 0;
         else dpmat [ iwf ] [ 0 ] = 0;
     }

         // Check probabilities are in bounds
     for ( int jwf = 0; jwf < isp->numr; jwf++ ) {
       // if ( ( dpmat [ iwf ] [ jwf ] > 1.0 ) || ( dpmat [ iwf ] [ jwf ] < 0.0 ) ){
       // printf ( "\n Illegal probability!" );
       // printf ( "\n iwf = %d, jwf = %d, entry = %12.10f ", iwf, jwf, dpmat [ iwf ] [ jwf ] ); 
                 assert ( ( dpmat [ iwf ] [ jwf ] <= 1 ) && ( dpmat [ iwf ] [ jwf ] >= 0 ) );
       // }
         }
    }
}

// Gaussian probability density.
double normal ( double x, double mu, double sigma )
{
    assert( sigma > 0 );
    double z = ( x - mu ) / sigma;
    return exp ( -z * z / 2.0 ) / (sqrt ( 2 * M_PI) * sigma );
}


// THIS FUNCTION APPLIES TO THE FSDT MODEL. IT STARTS COMPUTATION OF THE CONTENTS OF CELL [ ie3, je3 ] IN A
//  PROBABILITY MATRIX.
// rk1kk23 TELLS WHETHER COMPUTATION USES RULE 1, RULE 2, OR RULE 3. IT MUST BE 1, 2, OR 3. IF IT IS 3 AND
//   je !=0, SUBSEQUENT COMPUTATIONS GET BOTH PARTS A AND B OF KK EQUATION 3. 
// pp HOLDS ONE FULL SET OF PARAMETERS, WHETHER UNCONSTRAINED OR NOT. 
double eq3_wrap ( enum RKKKRule rk1kk23, int ie3, int je3, double *pp, C struct initialization_s *isp )
{

    int j3w = je3;

    // Get probability for rule rk1kk23 for cell ie3, je3
    // First, get signal mean and sigma, criterion means and sigmas
    C int nc = isp->numc();
    assert ( j3w >= 0 && j3w <= nc );
    C double mus = pp [ isp->s_mstart + ie3 ];
    C double sigmas = pp [ isp->s_sdstart + ie3 ];
    double *mu = double1alloc(nc + 1);
    double *sigma = double1alloc(nc + 1);
    double mumax = mus + 6 * sigmas; 
    double dprob;
    for( int i3w = 0; i3w < nc; i3w++ ) {
    mu [ i3w ] = pp [ isp->c_mstart + i3w ];
    sigma [ i3w ] = pp [ isp->c_sdstart + i3w ];
    if( mumax < mu [ i3w ] + 6 * sigma[ i3w ] )
        mumax = mu[ i3w ] + 6 * sigma[ i3w ];
    }
    mu [ nc ] = mumax + 6.0 * sigmas;
    sigma [ nc ] = sigmas;
    D printf ( "mu[%d]=%g sigma[%d]=%g\n", nc, mu [ nc ], nc, sigma [ nc ] );

    // Get probability from parameters. nc is number of criteria in mu, which
    // holds means and sigmas of criteria. mus and sigmas are signal mean and sd
    dprob  = eq3( rk1kk23, j3w, nc, mu, sigma, mus, sigmas, isp );

    double1free ( mu );
    double1free ( sigma );
    return dprob;
}

// CALLED FROM EQ3_WRAP
// Args:
//   rk1kk23: SELECTS RULE 1, RULE 2, OR RULE 3
//   j: WHICH CRITERION DENSITY ARE WE USING?
//   n: NUMBER OF CRITERIA
//   mu: vector of CRITERION means
//   sigma: vector of CRITERION sigmas
//   mus: SIGNAL MEAN ?
//   sigmas: SIGNAL STANDARD DEVIATION ?
double eq3 ( enum RKKKRule rk1kk23, int j, int n, double *mu, double *sigma, double mus, double sigmas,
        C struct initialization_s *isp )
{
    assert(isp);
    struct info_s info;
    info.j = j;
    info.sigma = sigma;
    info.n = n;
    info.mu = mu;
    info.mus = mus;
    info.sigmas = sigmas;
    info.isp = isp;
    info.rule = rk1kk23;
    C double minf = mus-sigmas * 6.0;
    C double mbreak = mus-sigmas * 2.0;
    C double pbreak = mus+sigmas * 2.0;
    C double pinf = mus+sigmas * 6.0;
    double sL;
    double sC;
    double sR;
    D printf ( "j=%d minf=%g, pinf=%g\n", j, minf, pinf );
    C double sguess = 0.2;
    C int kmax = 5;


    // This integration in three parts over the signal density applies to all values of rk1kk23 (1, 2, 3). 
    // n is number of criteria. info carries rule, signal mu and sd, and criteria means and sds
    sC = qromox ( outerkernel, mbreak, pbreak, trapzd, &info, n, info.qracc(), sguess, kmax, RATIONAL_OUTER );
    if(!finite(sC)) return quiet_nan(0);
    sL = qromox ( outerkernel, minf, mbreak, trapzd, &info, n, info.qracc(), 0.1*sguess+sC, kmax, 
          RATIONAL_OUTER );
    if(!finite(sL)) return quiet_nan(0);
    sR = qromox ( outerkernel, pbreak, pinf, trapzd, &info, n, info.qracc(), 0.1*sguess+sC+sL, kmax, 
          RATIONAL_OUTER );
    return sL + sC + sR;
}

double outerkernel ( double s,  void *infoptr, int nc )
{
    // fprintf(stderr, "Outerkernel %g\n", s);
    struct info_s *info = ( struct info_s * )infoptr;
    assert( info->isp );
    infoinner_s  iinner(info, s);
    double sC=0.0, sN=0.0, sP=0.0;

    int j = info->j;
    C double sguess = 0.2;
    C double pinf = dmax( info->mu[ j ], s ) + info->sigma[ j ] * 6.0;
    C double pbreak = dmax( info->mu[j] + info->sigma[ j ]*2.0, s + info->sigma[j]*1.0 );
    C double nbreak = info->mu[j] - info->sigma[ j ]*2.0;
    assert ( info->sigma[j] >= 0.0);
    assert ( pinf >= info->mu[j]);
    assert ( pinf >= s );
    double qbreak = info->mu[j] + info->sigma[ j ]*2.0;
    double mbreak = dmin( info->mu[j] - info->sigma[ j ]*2.0, s - info->sigma[ j ] );
    double pminf = dmin ( s, info->mu[j] ) - info->sigma[ j ]*6.0;
    assert ( pminf <= info->mu[j]);
    assert ( pminf <= s );

    if ( ( info->rule == RKKK1 ) || ( ( info->rule == RKKK3B1 ) && ( j == 0 ) ) ) {
        // FSDT model 
        // Rules (1) or (3A): integration from signal sample s to +infinity 
        // over jth criterion density. Next if() catches s=pinf.
        if ( pinf <= s ) return 0.0; 
        assert ( info->sigma[j] >= 0.0);
        assert ( pinf >= info->mu[j]);
        assert ( pinf >= s );
    // GPK: Shouldn't last assert be (pinf>s)?
    D printf ( "\ts=%g pinf=%g\n", s, pinf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, info->qracc(), sguess,
                KMAX, RATIONAL_INNER ) );

    assert(s < pbreak);
    assert(nbreak < pbreak);
    // Get middle part of integral
    sC = qromox( innerkernel, dmax(s, nbreak), pbreak, INTALG, &iinner, nc, info->qracc(), sguess,
             KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    // Get bottom part
    if(s < nbreak) {
      sN = qromox ( innerkernel, s, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC,
            KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(pbreak < pinf);
    // Get top part
    sP = qromox( innerkernel, pbreak, pinf, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN,
             KMAX, RATIONAL_INNER );
    }

    if ( info->rule == RKKK2 ) {
        // Rule (2)  This integrates over criterion density j from -infinity (pminf) to s, signal sample
    if ( pminf == s ) return 0.0;
    assert ( pminf <= s );
    // GPK Shouldn't that be: assert ( pminf < s )?
    D printf ( "\ts=%g pinf=%g\n", s, pminf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", pminf, s, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, pminf, s, INTALG, &iinner, nc, info->qracc(), sguess, KMAX,
                RATIONAL_INNER ) );
    assert(s > mbreak);
    assert(mbreak < qbreak);
    // Middle part of integral
        sC = qromox( innerkernel, mbreak, dmin(s, qbreak), INTALG, &iinner, nc, info->qracc(), sguess,
             KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    assert(mbreak > pminf);
    // Bottom of integral
        sN = qromox( innerkernel, pminf, mbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN,
             KMAX, RATIONAL_INNER );
    // Upper part of integral
    if(s > qbreak) {
      sP = qromox ( innerkernel, qbreak, s, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC,
            KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    }

    if ( ( info->rule == RKKK3B1 ) && ( j != 0 ) ) {
    // Rule (3B) Integral over criterion density j from s to infinity PLUS
        // integral over criterion density j-1 from  -infinity to s
        // fprintf( info->isp->outPtr, "\n outerkernel rule = %d\n", info->rule );
    // Start portion of integral over jth criterion density
    if ( pinf <= s ) return 0.0;
        assert ( info->sigma[j] >= 0.0);
        assert ( pinf >= info->mu[j]);
        assert ( pinf >= s );
    D printf ( "\ts=%g pinf=%g\n", s, pinf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, info->qracc(), sguess, KMAX,
           RATIONAL_INNER ) );
    assert(s < pbreak);
    assert(nbreak < pbreak);

    // Middle part of first integral
    sC = qromox( innerkernel, dmax(s, nbreak), pbreak, INTALG, &iinner, nc, info->qracc(), sguess,
             KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
        // fprintf( info->isp->outPtr, "\n sC done\n" );
    sN = 0.0;
    if(s < nbreak) {
    // Bottom part of first integral
      sN = qromox ( innerkernel, s, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC,
            KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
        // fprintf( info->isp->outPtr, "\n sN done\n" );
    // Upper part of first integral
    assert(pbreak < pinf);
    sP = qromox( innerkernel, pbreak, pinf, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN,
             KMAX, RATIONAL_INNER );
    // End portion of integral over jth criterion density
        // fprintf( info->isp->outPtr, "\n sP done\n" );

    // Start portion of integral over criterion density j-1 from -infinity to s
        j--;
    iinner.j--;
    iinner.rule = RKKK3B2;
    double pminf = dmin( info->mu[ j ], s ) - info->sigma[ j ] * 6.0;
    double nbreak = dmin( info->mu[j] - info->sigma[ j ]*2.0, s - info->sigma[j]*1.0 );
    double qbreak = dmin( s, info->mu[j] + info->sigma[ j ]*2.0 );
    assert ( info->sigma[j] >= 0.0);
    assert ( pminf <= info->mu[j]);
    assert ( pminf <= s );
    assert ( s >=qbreak );
    if ( pminf == s ) return 0.0;
    assert ( pminf <= s );
    D printf ( "\ts=%g pinf=%g\n", s, pminf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", pminf, s, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, pminf, s, INTALG, &iinner, nc, info->qracc(), sguess, KMAX,
                RATIONAL_INNER ) );
    assert(s > nbreak);
    assert(nbreak < qbreak);
    // Middle part of integral over criterion density j-1
        sC += qromox( innerkernel, nbreak, dmin(s, qbreak), INTALG, &iinner, nc, info->qracc(), sguess,
              KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    // Upper part of integral over criterion density j-1 to s
    if(s > qbreak) {
      sN += qromox ( innerkernel, qbreak, s, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC,
            KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    // Bottom part of integral over criterion density j-1 from -infinity
    assert(nbreak > pminf);
        sP += qromox( innerkernel, pminf, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN,
             KMAX, RATIONAL_INNER );
    iinner.j++;
    j++;
    iinner.rule = RKKK3B1;
    }
    return normal ( s, info->mus, info->sigmas ) * (sN+sC+sP);
}

double innerkernel ( double cj,  void *infoptr, int nc )
{
    int k;
    C struct infoinner_s *info = ( C struct infoinner_s * ) infoptr;
//      printf ( "cj=%g\n", cj );
//      printf ( "s=%g\n", info->s );
    // printf( "\n Innerkernel %g %g\n", cj, info->s);
    C int j = info->j;
    C int rkkkrule=info->rule;
    C double r2 = sqrt ( 2.0 );
    double product = 1.0;
    double term=0.0, z1=0.0, z2=0.0;
    for ( k = 0; k <= info->n; k++ )    {
        assert (info->sigma[k] > 0.0);
    D printf ( "cj=%g k=%d muk=%g sigma[k]=%g\n", cj, k, info->mu[k], info->sigma[k] );
    D printf ( "s=%g k=%d muk=%g sigma[k]=%g\n", info->s, k, info->mu[k], info->sigma[k] );

    switch (rkkkrule )
        {
      case RKKK1:
        // Rule (1)
        assert ( info->s <= cj );
        if ( k == j )  {
        term = 1.0;
            break;
        }
            z1 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( info->s - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 <= z1 );
        term = 1.0 - ( erf( z1  ) - erf( z2 ) ) / 2.0;
        D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
            break;
         case RKKK2:
       // Rule (2)
       assert ( info->s >= cj );
       if ( k == j ) {
        term = 1.0;
            break;
        }
        z1 = (cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( info->s - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 >= z1 );
        term = 1.0 - ( erf( z2 ) - erf( z1 ) ) / 2.0;
            break;  
     case RKKK3B1:
       // First part of rule 3B
       // printf( "\n cj = %f  info->s = %f", cj, info->s );
       // assert ( cj >= info->s );
       // assert( cj >= ( 2 * info->s - cj ) );
       //  EQ3A and first portion of EQ 3B)
       if ( ( k == j ) || ( cj <= info->s ) ) {
         term = 1.0;
         break;
       }
       z1 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
       z2 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
       assert ( z2 >= z1 );
       term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
       D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
           break;
     case RKKK3B2:   
       // Second part of Rule 3B. j is now 1 less than in first part
       // assert ( ( 2 * info->s - cj ) >= cj );
           if ( ( k == j ) || ( info->s  <= cj ) )  {
         term = 1.0;
         break;
       }
       z1 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
       z2 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
       assert ( z2 >= z1 );
       term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
       D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
           break;

        }
    assert ( term >= -EPS );
    assert ( term <= 1.0 + EPS );
    product *= term;
    }
    return normal ( cj, info->mu[ j ], info->sigma[ j ] ) * product;
}

// THIS FUNCTION APPLIES TO THE CSDT MODEL. IT STARTS COMPUTATION OF THE PROBABILITY IN CELL [ ie3, je3 ] IN A
//  PROBABILITY MATRIX. rk1kk23 TELLS WHETHER COMPUTATION USES RULE 1, RULE 2, OR RULE 3. 
// pp HOLDS ONE FULL SET OF PARAMETERS, WHETHER UNCONSTRAINED OR NOT. 
double eq3a_wrap (  enum RKKKRule rk1kk23, int ie3a, int je3a, double *pp, C struct initialization_s *isp)
{

    int iq, jq;
    double dprob, mumax, sigmasum = 0.0;

    jq = je3a;
    C int nc = isp->numc();
    assert ( jq >= 0 && jq <= nc );
    C double mus = pp [ isp->s_mstart + ie3a ];
    C double sigmas = pp [ isp->s_sdstart + ie3a ];
    double *mu = double1alloc(nc + 1);
    double *sigma = double1alloc(nc + 1);
    mumax = mus;
    for( iq = 0; iq <nc; iq++ ) {
    mu [ iq ] = pp [ isp->c_mstart + iq ];
    sigma [ iq ] = pp [ isp->c_sdstart + iq ];
    sigmasum += sigma[ iq ];
    if( mumax < mu [ iq ] + 6 * sigma[ iq ] )
        mumax = mu[ iq ] + 6 * sigma[ iq ];
    }
    mu[ iq ] = mumax;
    sigma[ iq ] = sigmasum / nc;
    D printf ( "mu[%d]=%g sigma[%d]=%g\n", iq, mu [ iq ], iq, sigma [ iq ] );
    dprob = eq3a ( rk1kk23, jq, nc, mu, sigma, mus, sigmas, isp );
    double1free ( mu );
    double1free ( sigma );
    return ( dprob );
}

double eq3a ( enum RKKKRule  rk1kk23, int j, int n, double *mu, double *sigma, double mus, double sigmas, 
              C struct initialization_s *isp )
{
    assert(isp);
    struct info_s info;
    C double s = mus;
    C int nc = isp->numc();
    info.j = j;
    info.sigma = sigma;
    info.n = n;
    info.mu = mu;
    info.mus = mus;
    info.sigmas = sigmas;
    info.isp = isp;
    info.rule = rk1kk23;
    infoinner_s iinner(&info, s);
    double pinf = iinner.mu[ j ] + iinner.sigma[ j ] * 6.0;
    double minf = iinner.mu[ j ] - iinner.sigma[ j ] * 6.0;
    D printf ( "\ts=%g pinf=%g\n", s, pinf );
    if ( ( rk1kk23 != RKKK2 ) && ( pinf <= s ) ) return 0.0;
    if ( ( rk1kk23 == RKKK2 ) && ( minf >= s ) ) return 0.0;
    C double sguess = 0.2;
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, iinner.mus, iinner.sigmas ),
          qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, 
               RATIONAL_INNER ) );

    double qr = 0.0;
    // NO INTEGRATION OVER SIGNAL DURAC PULSE. SO s IS ALWAYS THE SIGNAL MEAN
    if ( ( rk1kk23 == RKKK1 ) || ( ( rk1kk23 == RKKK3B1 ) && ( j == 0 ) ) ) {
       // EQS (1) or (3A)
       if ( s < iinner.mu [ j ] ) {
        // INTEGRAL RUNS FROM s TO INFINITY, ALLOWING s=-INFINITY; LOWER PART
        qr = qromox ( innerkernel, s>minf?s:minf, iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(),
              sguess, KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        // UPPER PART OF INTEGRAL
        qr += qromox ( innerkernel, iinner.mu[j], pinf, INTALG, &iinner, nc, iinner.qracc(),
               0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        }
    // ELSE ENTIRE INTEGRAL
        else qr = qromox ( innerkernel, s>minf?s:minf, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess,
               KMAX, RATIONAL_INNER );
    }

    if ( rk1kk23 == RKKK2 ) {
        // EQ (2) INTGRAL FROM -INFINITY TO s, ALLOWING s= mu[ j ]
        if ( s > iinner.mu [ j ] ) {
        // UPPER PART
            qr = qromox ( innerkernel, iinner.mu [ j ], s, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX,
              RATIONAL_INNER );
        // LOWER PART
        qr += qromox ( innerkernel, minf,  iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(),
               0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        } 
    // ENTIRE INTEGRAL
        else qr = qromox ( innerkernel,  minf, s<iinner.mu[j]?s:iinner.mu[j], INTALG, &iinner, nc,
               iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }

    if ( ( info.rule == RKKK3B1 ) && ( j != 0 ) ) {
       // EQ (3B) Integral over criterion density j from s to infinity PLUS
       // integral over criterion density j-1 from  -infinity to s

       // Start portion of integral over jth criterion density
       if ( s < iinner.mu [ j ] ) {
        // BOTTOM PART, ALLOWING s =-INFINITY
        qr = qromox ( innerkernel, s>minf?s:minf, iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), 
              sguess, KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        // TOP PART
        qr += qromox ( innerkernel, iinner.mu[j], pinf, INTALG, &iinner, nc, iinner.qracc(),
               0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        }
        // ENTIRE INTGRAL
        else qr = qromox ( innerkernel, s>minf?s:minf, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess,
               KMAX, RATIONAL_INNER );
        // END INTGRAL OVER jth CRITERION DENSITY

    // START portion of integral over criterion density j-1 from -infinity to s
        j--;
    iinner.j--;
    iinner.rule = RKKK3B2;
    double minf = iinner.mu[ j ] - iinner.sigma[ j ] * 6.0;

        if ( s > iinner.mu [ j ] ) {
        // TOP PART OF INTEGRAL
            qr += qromox ( innerkernel, iinner.mu [ j ], s, INTALG, &iinner, nc, iinner.qracc(), sguess,
               KMAX, RATIONAL_INNER );
        // BOTTOM PART OF INTEGRAL
        qr += qromox ( innerkernel, minf,  iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(),
               0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        }
    // ENTIRE INTEGRAL, ALLOWING s = mu[ j ]
        else qr += qromox ( innerkernel,  minf, s<iinner.mu[j]?s:iinner.mu[j], INTALG, &iinner, nc,
                iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    info.j++;
    j++;
    info.rule = RKKK3B1;
    }
    return qr;
}


// FUNCTION CALCULATES ALL PROBABILITIES IN ROW isdtx OF A POBABILITY MATRIX, USING THE SDT MODEL
//  pp: PARAMETER ARRAY, SIZE 2*NUMS + NUMC
void sdt ( int isdtx, double *pp, C struct initialization_s *isp )
{
    /* For signal detection theory, this function calculates p( R<=j|Si ) for dcump_mat
       and  p( R=j|Si ) for dprob_mat. 
       Rules 1 and 2 give identical results. Parameters are in pp */ 

    assert(isp);
    double ddenom, lastcp = 0, newcp = 0;

    // Get probability matrix value from scale values.
    ddenom = pp [ isp->s_sdstart + isdtx ];
    if ( ddenom <  EPS ) ddenom = EPS;
    // Get all but last p=jsdt
    for ( int jsdt = 0; jsdt < isp->numc(); jsdt++ ) {
        // Get z value  
        double z_sdt = ( pp [ isp->c_mstart + jsdt ] - pp [ isdtx ] ) / ddenom;
        newcp = gsl_cdf_ugaussian_P ( z_sdt );
    assert ( newcp >= lastcp );
        isp->dcump_mat [ isdtx ] [ jsdt ] = newcp;
        isp->dprob_mat [ isdtx ] [ jsdt ] = newcp - lastcp;
    lastcp = newcp;
    }
    // Get last entry for R=numr
    assert ( lastcp <= 1 );
    isp->dprob_mat [ isdtx ] [ isp->numr - 1 ] = 1 - lastcp;
}

double Max(double a, double b) {
    return a > b ? a : b;
}

// FUNCTION GETS A DATA MATRIX AND A PROBABILITY MATRIX VIA isp.
// IT RETURNS LOG LIKELIHOOD, logP
double wsdo_l_f ( C struct initialization_s *isp )
{

    assert(isp);

    // Get logP 
    double logP = 0.0;
    for ( int ilf = 0; ilf < isp->nums; ilf++ )  {
    for ( int jlf = 0; jlf < isp->numr; jlf++ ) {
        assert ( isp->data [ ilf ] [ jlf ] >= 0 );
        double prby = Max(isp->dprob_mat [ ilf ] [ jlf ], 1e-20);
        logP += log( prby ) * isp->data [ ilf ] [ jlf ];
        }
    }
    return logP;
}

void print_rule_prob1(C struct initialization_s *init_ptr) {
    switch ( init_ptr->dec_r ) {
          case RULE1:
          case RULE2:
          case RULE3:
             break;
      case RULES1_2:
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 1 = %6.4f", init_ptr->solution [ init_ptr->pstart ] );
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 2  = %6.4f", 1.0 - init_ptr->solution [ init_ptr->pstart ] );
         break;
      case RULES1_3:
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 1 = %6.4f", init_ptr->solution [ init_ptr->pstart ] );
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 3  = %6.4f", 1.0 - init_ptr->solution [ init_ptr->pstart ] );
         break;
      case RULES2_3:
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 2 = %6.4f", init_ptr->solution [ init_ptr->pstart ] );
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 3  = %6.4f", 1.0 - init_ptr->solution [ init_ptr->pstart ] );
         break;
      case RULES1_2_3:
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 1 = %6.4f", init_ptr->solution [ init_ptr->pstart ] );
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 2 = %6.4f", init_ptr->solution [ init_ptr->pstart + 1 ] );
             fprintf ( init_ptr->outPtr, "\n  Probability of Rule 3 = %6.4f", 
                                           1.0 - init_ptr->solution [ init_ptr->pstart ]- init_ptr->solution [ init_ptr->pstart + 1 ] );
         break;
    }
}

// Evaluate maximum likelihood results in prmvec and write the output. 
void wsdo_max_output ( C double *prmvec, C struct initialization_s *isp )
{
    assert(isp);
    int iwo, jwo;
    static int max_ct = 0;
    double **roc_zmat;
    static struct eval_stats stats;
    double new0, new1;
    if ( !isp->append_output ) rewind( isp->outPtr );
 
    stats.logp = wsdo_logp( prmvec, isp, 2 );
    // Proportion, probability, and cumulative probability matrices and solution now in lcjc_init 

    wsdo_eval ( isp, &stats );
    // Statistics now in structure stats 

    /* Write the optimization results to the outFile
    Write solution in isp->solution
    Write the matrix isp->dprob_mat     */
    fprintf ( isp->outPtr, "\n  %s", isp->header );
    print_model_type ( isp );

    max_ct++;
    if ( max_ct == 1 ) fprintf ( isp->outPtr, "\n\n First maximum " );
    else fprintf ( isp->outPtr, "\n\n Maximum number %d", max_ct );

    // Set up standard scale
    if ( isp->stdz == 1 ) {
       new0 = isp->solution [ isp-> s_mstart ];
       if ( ( isp->sdtev ) || ( isp->sdtuv ) || ( isp->fsdt ) ) new1 = isp->solution [ isp-> s_sdstart ];
       else new1 = isp->solution [ isp-> c_sdstart ];
    }

    fprintf ( isp->outPtr, "\n\n Final parameters: ");
    fprintf ( isp->outPtr, "\n  Signal means:\n" );

    if ( isp->stdz ) for ( int insc = isp->s_mstart; insc <= isp->s_mend; insc++ ) {
                  isp->solution [ insc ] -= new0;
                  isp->solution [ insc ] /= new1;
                          }
    w_block ( isp->outPtr, isp->s_mstart, isp->s_mend, isp->solution );

    if ( ( isp->csdtev  ) || ( isp->csdtuv  ) )
        fprintf ( isp->outPtr, "  All signal standard deviations are zero:\n");
    else {
        fprintf ( isp->outPtr, "  Signal standard deviations:\n");
        if ( isp->stdz  ) for ( int insc = isp->s_sdstart; insc <= isp->s_sdend; insc++ )
                  isp->solution [ insc ] /= new1;
        w_block ( isp->outPtr, isp->s_sdstart, isp->s_sdend, isp->solution );
    }


    fprintf ( isp->outPtr, "  Criterion means:\n");
    if ( isp->stdz  ) for ( int insc = isp->c_mstart; insc <= isp->c_mend; insc++ ) {
                  isp->solution [ insc ] -= new0;
                  isp->solution [ insc ] /= new1;
                      }
    w_block ( isp->outPtr, isp->c_mstart, isp->c_mend, isp->solution );

    if ( ( isp->sdtev  ) || ( isp->sdtuv  ) )
       fprintf ( isp->outPtr, "  All criterion standard deviations are zero:\n");
    else {
        fprintf ( isp->outPtr, "  Criterion standard deviations:\n");
        if ( isp->stdz ) for ( int insc = isp->c_sdstart; insc <= isp->c_sdend; insc++ )
                      isp->solution [ insc ] /= new1;
        w_block ( isp->outPtr, isp->c_sdstart, isp->c_sdend, isp->solution );
    }
    print_rule_prob1( isp );
    
    fprintf ( isp->outPtr, "\n\n Theoretical probability matrix:\n");
    mat_out ( isp, isp->dprob_mat );

    fprintf ( isp->outPtr, "\n  Observed proportion matrix\n" );
    mat_out ( isp, isp->prop_mat );

    fprintf ( isp->outPtr, "\n Matrix of observed minus theoretical proportions\n" );
    mat_out ( isp, isp->e_mat );

    fprintf ( isp->outPtr, "\n  Theoretical cumulative probability matrix\n" );
    mat_out ( isp, isp->dcump_mat );

    // Get z-matrix 
    roc_zmat = double2alloc( isp->nums, isp->numr );
    for ( iwo = 0; iwo < isp->nums; iwo++ ) {
    for ( jwo = 0; jwo < isp->numr; jwo++ ) {
        if ( isp->dcump_mat [ iwo ] [ jwo ] < 0.0000003) roc_zmat [ iwo ] [ jwo ] = -5.0;
        else {
        if (  isp->dcump_mat [ iwo ] [ jwo ] >= 0.9999997) roc_zmat [ iwo ] [ jwo ] = 5.0;
        else roc_zmat [ iwo ] [ jwo ] = gsl_cdf_ugaussian_Pinv (  isp->dcump_mat [ iwo ] [ jwo ] );
        }
    }
    }
    fprintf ( isp->outPtr, "\n\n Roc_z matrix:\n");
    mat_out ( isp, roc_zmat );
    fprintf ( isp->outPtr, " \n" );
    double2free( roc_zmat );


    fprintf ( isp->outPtr, "\n Regression error matrix\n" );
    mat_out ( isp, isp->re_mat );

    fprintf ( isp->outPtr, " \n  Optimized function value %10.4f ", stats.logp );
    fprintf ( isp->outPtr, " \n  Corrected Akaike information criterion  %10.4f ", stats.AICc );
    fprintf( isp->outPtr, "\n\n  r = %7.3f, r-sq = %7.3f, df for r = %d", stats.r, stats.rsq, stats.df );
    fprintf( isp->outPtr, "\n  RMSD = %8.3f", stats.rmsd );
    fprintf( isp->outPtr, "\n b0 = %6.3f, confidence limits = %6.3f, %6.3f", 
                    stats.b0, stats.b0 - stats.c95b0, stats.b0 + stats.c95b0 ); 
    fprintf( isp->outPtr, "\n b1 = %6.3f, confidence limits = %6.3f, %6.3f", 
                    stats.b1, stats.b1 - stats.c95b1, stats.b1 + stats.c95b1 );
    fprintf ( isp->outPtr, " \n" );
    fprintf( isp->outPtr, "\n  Kullback-Leibler divergence = %8.5f\n\n", stats.k_l_div );
}

void mat_out ( C struct initialization_s *isp, double **mn )
{
    int iwo, jwo;

    for ( iwo = 0; iwo < isp->nums; iwo++ ) {
        for ( jwo = 0; jwo < isp->numr; jwo++ )
            fprintf( isp->outPtr, "%7.3f", mn [ iwo ] [ jwo ] );
        fprintf( isp->outPtr, "\n" );
    }
    fflush ( isp->outPtr );
}

void wsdo_eval ( C struct initialization_s *isp, struct eval_stats *stp )
{
    /* As a final step before output, this function calculates various measures of
       goodness of fit. Results fed to structure stats*/

    // Get sums, sumsquares, sumxprod, sumdiffssq 
    assert(isp);
    int iev, jev;
   
    for ( iev = 0; iev < isp->nums; iev++ ) {
        for ( jev = 0; jev < isp->numr; jev++ ) {
        isp->e_mat [ iev ] [ jev ] = isp->prop_mat [ iev ] [jev ] - isp->dprob_mat [ iev ] [jev ];
    }
    }
    double sumd = 0.0, sumsqd = 0.0, sumt = 0.0, sumsqt = 0.0, sumdiffsq = 0.0, sumdt = 0.0;
    for ( iev = 0; iev < isp->nums; iev++ ) {
        for ( jev = 0; jev < isp->numr; jev++ ) {
            sumd += isp->prop_mat [ iev ] [jev ];
            sumsqd += isp->prop_mat [ iev ] [jev ] * isp->prop_mat [ iev ] [jev ];
            sumt += isp->dprob_mat [ iev ] [jev ];
            sumsqt += isp->dprob_mat [ iev ] [jev ] * isp->dprob_mat [ iev ] [jev ];
            sumdt += isp->prop_mat [ iev ] [jev ] * isp->dprob_mat [ iev ] [jev ];
            sumdiffsq += isp->e_mat [ iev ] [jev ] * isp->e_mat [ iev ] [jev ];
        }
    }
    // Get Akaike criterion
    stp->AICc = 2 * isp->nfree_modpars - 2 * stp->logp;
    double Acorr = 2 * isp->nfree_modpars * ( 2 * isp->nfree_modpars + 1);
    double Adenom = 0;
    for ( iev =0; iev < isp->nums; iev++ )
      for ( jev =0; jev < isp->numr; jev++ ) Adenom += isp->data [ iev ] [jev ];
    Adenom -= isp->nfree_modpars + 1;
    Acorr /= Adenom; 
    stp->AICc += Acorr;

    int totn = isp->nums * isp->numr;
    stp->df = totn - isp->nums - 2;
    stp->rmsd = sqrt( sumdiffsq / totn );
    double md = sumd / totn;
    double mt = sumt / totn;
    double mtsq = mt * mt;
    double mtmd = mt * md;
    double sigd = sqrt( ( sumsqd  - md * md * totn ) / ( totn - 1 ) );
    double sigt = sqrt( ( sumsqt  - mtsq * totn ) / ( totn - 1 ) );
    stp->r = ( sumdt / totn - mtmd ) / ( sigd * sigt );
    stp->rsq = stp->r * stp->r; 
    stp->b1 = ( sumdt - totn * mtmd )/( sumsqt - totn * mtsq );
    stp->b0 = md - stp->b1 * mt;
    double mse = 0.0;
    for ( int iev = 0; iev < isp->nums; iev++ )
        for ( int jev = 0; jev < isp->numr; jev++ ) {
        isp->re_mat [ iev ] [ jev ] = isp->prop_mat [ iev ] [jev ] - stp->b1 * isp->dprob_mat [ iev ] [jev ] - stp->b0;
        mse += isp->re_mat [ iev ] [ jev ] * isp->re_mat [ iev ] [ jev ];
        }
    mse /= totn;
    double tfac = sumsqt - totn * mtsq;
    double studt = gsl_cdf_tdist_Pinv( 0.975, stp->df );
    stp->c95b0 = studt * sqrt ( ( mse * sumsqt )/( totn * tfac ) ); 
    stp->c95b1 = studt * sqrt ( mse / tfac ); 
    // Prevent true zeroes in dprob_mat when data >0 before Kullback-Leibler calculation
    stp->k_l_div = 0;
    for ( int iev = 0; iev < isp->nums; iev++ ) {
        for ( int jev = 0; jev < isp->numr; jev++ ) {
        if ( isp->prop_mat [ iev ] [jev ] > 0 ) {
        double dprb = isp->dprob_mat [ iev ] [ jev ];
        if (dprb == 0) dprb = 1.0E-15;
        stp->k_l_div += isp->prop_mat [ iev ] [ jev ] * log ( ( isp->prop_mat [ iev ] [ jev ] ) / dprb );
        }
    }
    }
}

int w_block ( FILE *o1P, int b_start, int b_end, double *b )
{
    for ( int irw = b_start; irw <= b_end; irw++ )
    fprintf ( o1P, "%7.3f ", b [ irw ] );
    fprintf ( o1P, "\n" );
    fflush ( o1P );
    return 0;
}

void print_rule_probs2(C struct initialization_s *isp, double **mcmc_vecs,
                       int snum, int l95bnd, int u95bnd) {
        switch ( isp->dec_r ) {
            case RULE1:
            case RULE2:
            case RULE3:
               break;
            case RULES1_2:
           fprintf ( isp->outPtr, "\n    Rule 1 probability \n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ u95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ l95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           snum++;
           break; 

            case RULES1_3:
           fprintf ( isp->outPtr, "\n    Rule 1 probability \n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ u95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ l95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           snum++;
           break; 

            case RULES2_3:
           fprintf ( isp->outPtr, "\n    Rule 2 probability \n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ u95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ l95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           snum++;
           break; 
    
            case RULES1_2_3:
           fprintf ( isp->outPtr, "\n    Rule 1 probability \n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ u95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ l95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           snum++;
           fprintf ( isp->outPtr, "\n    Rule 2 probability \n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ u95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           fprintf ( isp->outPtr, "%7.3f\t", mcmc_vecs [ snum ] [ l95bnd ] );
           fprintf ( isp->outPtr, "\n" );
           snum++;
           break; 
        }
}

// Get mcmc results and clean up. All parameter vectors handed over at once; mcmc_num is number of samples. 
void wsdo_mcmc_output ( int mcmc_num, double **mcmc_vecs, C struct initialization_s *isp )
{
    assert(isp);
    fprintf( isp->outPtr, "\n mcmc_num = %d ", mcmc_num );
    // Set up standard scale
    double new0 = 0, new1 = 1;
    if ( isp->stdz == 1 ) {
       new0 = isp->solution [ isp-> s_mstart ];
       if ( ( isp->sdtev ) || ( isp->sdtuv ) || ( isp->fsdt ) ) new1 = isp->solution [ isp-> s_sdstart ];
       else new1 = isp->solution [ isp-> c_sdstart ];
    }
    // Allocate arrays 
    const int lgth = isp->nums * isp->numr;
    double * vec_hold = double1alloc( mcmc_num );
    double * logP = double1alloc( mcmc_num );
    double * vece_hold = double1alloc( isp->nunconstrained );
    double ** prob95 = double2alloc( mcmc_num, lgth );

    // Get upper and lower 95% bounds 
    double wdum = 0.975 * mcmc_num;
    int u95bnd = trunc( wdum );
    int l95bnd = mcmc_num - u95bnd - 1;
    u95bnd--;
    fprintf( isp->outPtr, "\n Low and high bounds calculated, arrays allocated ");

    /* Get parameter values and probabilities from mcmc_vecs whose rows
       and columns represent parameters and samples, respectively.     */
    for ( int jmc = 0; jmc < mcmc_num; jmc++ ) {
    for ( int imc = 0; imc < isp->nunconstrained; imc++ )
        vece_hold [ imc ] = mcmc_vecs [ imc ] [ jmc ];
    logP[ jmc ] = wsdo_logp( vece_hold, isp, 2 );
    int pmi = 0;
    int pmj = 0;
    for ( int kmc = 0; kmc < lgth; kmc++ ) {
        prob95 [ jmc ] [ kmc ] = isp->dprob_mat [ pmi ] [ pmj ];
        pmj++;
        if ( pmj % isp->numr == 0 ) {
        pmi++;
        pmj = 0;
        }
    }
    }

    // Sort each column vector in prob95 in ascending order 
    // printf( "\n Sorted samples\n" );
    fprintf ( isp->outPtr, "\n Low and high bounds at %d and %d", l95bnd, u95bnd );
    for ( int jmc = 0; jmc < lgth; jmc++ ) {
    for ( int imc = 0; imc < mcmc_num; imc++ )
        vec_hold [ imc ] = prob95 [ imc ] [ jmc ];
    gsl_sort( vec_hold, 1, mcmc_num ); 
    for ( int imc = 0; imc < mcmc_num; imc++ )
        prob95 [ imc ] [ jmc ] = vec_hold [ imc ];
    }

    // Sort logP in ascending order 
    gsl_sort( logP, 1, mcmc_num ); 
    // Sort each row vector in mcmc_vecs in ascending order 
    for ( int imc = 0; imc < isp->nunconstrained; imc++ ) {
    for ( int jmc = 0; jmc < mcmc_num; jmc++ ) 
        vec_hold [ jmc ] = mcmc_vecs [ imc ] [ jmc ];
    gsl_sort( vec_hold, 1, mcmc_num ); 
    for ( int jmc = 0; jmc < mcmc_num; jmc++ ) 
         mcmc_vecs [ imc ] [ jmc ] = vec_hold [ jmc ];
    }

    // Write the upper and lower bounds for parameters and probabilities to the output file 
    fprintf( isp->outPtr, "\n 95 per cent confidence limits for all  %d unconstrained parameters ", isp->nunconstrained ); 
    fprintf( isp->outPtr, "\n Samples = %d, upper and lower bounds at samples %d and %d\n", mcmc_num, u95bnd, l95bnd ); 
    int snum = 0;
    if ( isp->free_sm > 0 ) {
    fprintf ( isp->outPtr, "\n    Signal means\n" );
    for ( int imc = 0; imc < isp->free_sm; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ u95bnd ] - new0 )/ new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    snum = 0;
    for ( int imc = 0; imc < isp->free_sm; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ l95bnd ] - new0 )/ new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    }
    // assert ( snum == isp->free_sm );
    if ( isp->free_ssd > 0 ) {
    int snuma = snum;
    fprintf ( isp->outPtr, "\n    Signal standard deviations\n" );
    for ( int imc = 0; imc < isp->free_ssd; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ u95bnd ] ) / new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    snum = snuma;
    for ( int imc = 0; imc < isp->free_ssd; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ l95bnd ] ) / new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    }
    // assert ( snum == isp->free_sm + isp->free_ssd );
    if ( isp->free_cm > 0 ) {
    int snuma = snum;
    fprintf ( isp->outPtr, "\n    Criterion means\n" );
    for ( int imc = 0; imc < isp->free_cm; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ u95bnd ] - new0 ) / new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    snum = snuma;
    for ( int imc = 0; imc < isp->free_cm; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ l95bnd ] - new0 ) / new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    }
    // assert ( snum == isp->free_sm + isp->free_ssd + isp->free_cm );
    if ( isp->free_csd > 0 ) {
    int snuma = snum;
    fprintf ( isp->outPtr, "\n    Criterion standard deviations\n" );
    for ( int imc = 0; imc < isp->free_csd; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ u95bnd ] ) / new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    snum = snuma;
    for ( int imc = 0; imc < isp->free_csd; imc++ ) {
      fprintf ( isp->outPtr, "%7.3f\t", ( mcmc_vecs [ snum ] [ l95bnd ] ) / new1 );
        snum++;
    }
    fprintf ( isp->outPtr, "\n" );
    }
    assert ( snum == isp->nfree_modpars );

    if ( ( isp->csdtev == 1 ) || ( isp->csdtuv == 1 ) || ( isp->fsdt == 1 ) ) print_rule_probs2(isp, mcmc_vecs, snum, l95bnd, u95bnd);

    int kmc = 0;
    fprintf( isp->outPtr, "\n\n  Theoretical probabilities\n" );
    for ( int imc = 0; imc < isp->nums; imc++ ) {
    fprintf( isp->outPtr, "\n  Stimulus %d\n", imc + 1 );
    for ( int jmc = 0; jmc < isp->numr; jmc++ ) {
        fprintf ( isp->outPtr, "%7.3f\t",  prob95[ u95bnd  ] [kmc ] );
        kmc++;
    }
    fprintf ( isp->outPtr, "\n" );
    for ( int jmc = 0; jmc < isp->numr; jmc++ ) {
        fprintf ( isp->outPtr, "%7.3f\t",  prob95[ l95bnd  ] [kmc ] );
        kmc++;
    }
    fprintf ( isp->outPtr, "\n\n" );
    }
    fprintf( isp->outPtr, "\n" );
    // Write matrix, mcmc_num rows, sorted logP then parameters as columns 
    /* for ( int imc = 0; imc < mcmc_num; imc++ ) {
    fprintf( isp->outPtr, "\n%8.3f\t", logP[ imc ]);
    for ( int jmc = 0; jmc <isp->nunconstrained; jmc++ ) 
            fprintf( isp->outPtr, "%6.3f\t", mcmc_vecs[ jmc ] [ imc ] );
        }  */
    // Clean up
    fclose ( isp->outPtr );
    fflush( stdout );
    fflush(stderr);
    // Free allocated memory 
    double1free( vec_hold );
    double1free( logP );
    double1free( vece_hold );
    double2free( prob95 );
    double1free( isp->allparameters );
    double1free( isp->constraints );
    double1free( isp->solution );
    int2free( isp->data );
    int2free( isp->psd_mat );
    double2free( isp->prop_mat );
    double2free( isp->dprob_1_mat );
    double2free( isp->dprob_2_mat );
    double2free( isp->dprob_mat );
    double2free( isp->dcump_mat );
    double2free( isp->e_mat );
    double2free( isp->re_mat );
    // double2free( isp->gfs_mat );
    gsl_rng_free(isp->random);
}
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Rosner_Kochanski_2016/lib/get_lli.cpp/* Get log likelihood */

/*      GENERAL DESCRIPTION
    This program reads in a set of parameters and a frequency matrix for a rating scale
    experiment. It calculates a probability matrix from the parameters and then finds the 
    log likelihood. From the parameters, the program chooses one of the three basic equations
    for a rating scale experiment with N stimuli and M responses. The models  are: the signal
    detection  model (SDT) with signals as Gaussian densities and criteria as Dirac pulses; 
    the complementary SDT model (CSDT) with signals as Dirac pulses and criteria as 
    Gaussian densities; and the full signal detection model (FSDT) where signals 
    and criteria all form Gaussian densities.

    The program can model a probabilistic choices between three decision rules.
    Rule 1 from Rosner & Kochanski (2010) uses the largest negative difference
        between a stimulus sample and an array of criterion samples. Rule 2 from  
        Klauer & Kellen (2011) uses the smallest positive difference between a stimulus 
    sample and an array of criterion samples. Rule 3 from Klauer & Kellen (2011) 
    uses absolute differences. The three probabilities PR1, PR2, and PR3 determine how
    a probabilistic choice is made between rules. They give the probability of selecting rules
    1, 2, and 3, respectively. The program can optimize a pair or all three parameters, 
    or all three can be constrained.

      DECISION RULE   PR1   PR2    PR3
            11         1     0      0
        12         0     1      0
        13         0     0      1
        14         f    -1      0
        15         f     0     -1
        16         0     f     -1
        17         f     f     -1
        (f=free; -1 means probability determined by free PR)
  

        INITIALIZATION

        Input to the program is via a file with the following
        control parameters in free form.
          header: a general header of up to 50 characters
      nums: The number of stimuli 
      numr: The number of responses
      decr_r: Decision rule (11=Rule 1 only; 12=Rule 2 only; 13=Rule 3 only; 14=Rules 1 and 2;
                             15=Rules 1 and 3;16=Rules 2 and 3; 17=all three rules)
      qracc: qromox accuracy
          (STARTING PARAMETERS)
      A vector of length 2*(nums + numr - 1) + 3, including PR1, PR2, and R3. 
      The order is signal means and then signal standard deviations. 
      If all signal standard deviations are zero, the complementary model is invoked.
      Next come criterion means and standard deviations.
      If all criterion standard deviations are zero,
      the SDT model is invoked. Finally, PR1, PR2, and PR3 appear. They must add to unity.
      (S-R MATRIX)
      This has nums rows and numr columns                                          */


// Includes
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <time.h>
#include <gsl/gsl_cdf.h>
#include <gpklib.h>
#include <gpklib/romberg.h>
#include <gpklib/ieee754.h>
#include "gpklib/NaN.h"
#include <assert.h>
#include "get_lli.h"
#include "wsd.h"

#define D   if(0)

C double KMAX = 5;
#define INTALG trapzd
C BOOL RATIONAL_INNER = TRUE;
C BOOL RATIONAL_OUTER = FALSE;


struct info_s {
    double mus;
    double sigmas;
    int n;  // How many criteria
    int j;  // Which criterion are we calculating
    double *mu; // Criterion means
    double *sigma;  // Criterion sigmas
    C struct initialization_gll *isp;
    double qracc() C { return isp->qracc; }
    int rule;   // Which RKKK rule, 1, 2, or 3
};

struct infoinner_s : info_s {
    double s;

    infoinner_s( info_s *outer, double ss);
    double qracc()  { return 3.0*isp->qracc; }
    };

infoinner_s::infoinner_s( info_s *outer, double ss)
        : s(ss)
{
 assert(outer);
 assert(outer->sigmas >= 0.0);
 assert(outer->isp);
 mus = outer->mus; sigmas = outer->sigmas;
 n = outer->n; j = outer->j;
 mu = outer->mu; sigma = outer->sigma;
 rule = outer->rule;
 assert(outer->isp);
 isp = outer->isp;
}

static float ReadFloat(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    double rv = safe_atof(ahold);
    assert( finite(rv) );
    return rv;
}

static int ReadInt(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    int rv = safe_atoi(ahold);
    assert( rv != INT_NAN && rv != INT_Max && rv != INT_Min);
    return rv;
}

struct initialization_gll lcjgll_init;
struct initialization_gll *lcjgll = &lcjgll_init; 


int main( int argc, char *argv[  ] )
{

    if ( argc < 2 ) exit( 1 );
    open_file( argv [ 1 ], lcjgll  );
    lcjcgll_init(  lcjgll );
    wsdo_logp ( lcjgll );
    free_dm( lcjgll );
    return 0;
}

void open_file( char gen_name [ 50 ], struct initialization_gll *isp )
{
    char sf_name[ 50 ];
    short open_indic = 0;

    while ( open_indic == 0 ) {
    strcpy( sf_name, gen_name );
    strcat( sf_name, ".rsx" );
    isp->inPtr = fopen( sf_name, "a+" );
    if ( isp->inPtr == NULL ) {
        printf( "\n Error opening input file %s\n", sf_name );
        printf( " get another name.\n" );
        printf( "\n Program quitting." );
        exit( 0 );
        }
       else  open_indic = 1;
    }
}

/* Do all initialization and read in the data:
   This results in a structure lcjgll_init with all the fields filled in   */

void lcjcgll_init ( struct initialization_gll *isp )
{
    int i, j, ok;
    char ahold[1024];


    /* Read control variables from file */
    ok = fscanf ( isp->inPtr, "%s", isp->header ) == 1;
    assert (ok);

    isp->nums = ReadInt( isp->inPtr );
    isp->numr = ReadInt( isp->inPtr );
    isp->dec_r = ReadInt( isp->inPtr );
    isp->qracc = ReadFloat( isp->inPtr );
    assert(isp->qracc > 0.0);

    /* Calculate other needed values */
    isp->numc = isp->numr - 1;
    isp->nallparams = 2 * (isp->nums + isp->numc) + 3;
    isp->s_mstart = 0;
    isp->s_mend = isp->nums - 1;
    isp->s_sdstart = isp->s_mend + 1;
    isp->s_sdend = isp->s_sdstart + isp->nums - 1;
    isp->c_mstart = isp->s_sdend + 1;
    isp->c_mend = isp->c_mstart + isp->numc - 1;
    isp->c_sdstart = isp->c_mend + 1;
    isp->c_sdend = isp->c_sdstart + isp->numc - 1;
    isp->pstart =  isp->c_sdend + 1;
    assert(isp->pstart == isp->nallparams - 3);

    /* Allocate storage for parameters, constraints, data, and probability matrices  */    
    printf( "\n number parameters = %d", isp->nallparams );
    isp->allparameters = double1alloc(isp->nallparams );
    isp->dprob_1_mat = double2alloc(isp->nums, isp->numr );
    isp->dprob_2_mat = double2alloc(isp->nums, isp->numr );
    isp->dprob_3_mat = double2alloc(isp->nums, isp->numr );
    isp->dprob_mat = double2alloc(isp->nums, isp->numr );
    isp->freq_mat = int2alloc(isp->nums, isp->numr );

    /* Read parameters; last three are PR1, PR2, PR3; dump initial text */  
    for ( int i = 0; i < isp->nallparams; i++ ) {
        isp->allparameters [ i ] = ReadFloat( isp->inPtr );
    }
    printf( "\nParameters read" );
    // Check that PR1, PR2, and PR3 add to unity.
    double psum = 0;
    psum = ( isp->allparameters [ isp->pstart ] +
         isp->allparameters [ isp->pstart + 1 ] +
         isp->allparameters [ isp->pstart + 2 ]  );
    assert ( ( psum > 0.9995 ) && ( psum < 1.0005 )  );
    printf( "\nParameters read" );

    /* Get ssdsum, csdsum */
    isp->ssdsum = 0.0;
    for ( i = isp->s_sdstart; i <= isp->s_sdend; i++ )
    isp->ssdsum += isp->allparameters [ i ];
    isp->csdsum = 0.0;
    for ( i = isp->c_sdstart; i <= isp->c_sdend; i++ )
    isp->csdsum += isp->allparameters [ i ];
    assert ( ( isp->ssdsum > 0 ) || ( isp->csdsum > 0 ) );

    // Read frequency matrix
    for ( i = 0; i < isp->nums; i++ )
      for ( j = 0; j < isp->numr; j++ ) isp->freq_mat [ i ] [ j ] = ReadInt( isp->inPtr );

    // This is the end of the file.
    ok = fscanf ( isp->inPtr, "%s", ahold ) == 1;  // Read should fail.
    assert(!ok);
}



/* Compute log likelihood: */
void wsdo_logp ( struct initialization_gll *isp )
{

    int iwf, jwf, wfdum;
    double partprob, PR1=0.0, PR2=0.0, PR3=0.0, wl_f = 0;

    printf( "\n  wsdo_logp started\n" );

    // Get rule weights PR1, PR2, PR3 
    PR1 = isp->allparameters [ isp->pstart ];
    PR2 = isp->allparameters [ isp->pstart + 1 ];
    PR3 = isp->allparameters [ isp->pstart + 2 ];
    switch ( isp->dec_r ) {
        case 14: 
         assert ( PR3 == 0 );
         break;
        case 15: 
         assert( PR2 == 0 );
         break;
        case 16: 
         assert ( PR1 == 0 );
         break;

        default: break;
    }
    printf( "\nProbabilities set" );


    printf( "\n Main loop" );
    /* Main loop 1. Get probability matrices required by isp->dec_r. Combine them via PR1, PR2, PR3.
       Get cumulative probability matrix               */
    assert(0<=isp->numc && isp->numc < isp->numr);
    for ( iwf = 0; iwf < isp->nums; iwf++ ) {
      // Check for fsdt  or csdt
    if ( isp->csdsum != 0 ) {
       for ( jwf = 0; jwf < isp->numc; jwf++ ) {
          // Check for csdt
          if ( isp->ssdsum == 0 ) {
            // Rule 1
            if ( PR1 != 0 ) {
                  isp->dprob_1_mat [ iwf ] [ jwf ] =  eq3a_wrap ( 1, iwf, jwf, isp->allparameters, isp );
                  if ( isp->dprob_1_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_1_mat [ iwf ] [ jwf ] = DBL0;
            }
            else ( isp->dprob_1_mat [ iwf ] [ jwf ] = 0 );

            // Rule 2
            if ( PR2 != 0 ) {
                isp->dprob_2_mat [ iwf ] [ jwf ] = eq3a_wrap ( 2, iwf, jwf, isp->allparameters, isp );
                if ( isp->dprob_2_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_2_mat [ iwf ] [ jwf ] = DBL0;
            }
            else ( isp->dprob_2_mat [ iwf ] [ jwf ] = 0 );

            // Rule 3
            if ( PR3 == 0 ) ( isp->dprob_3_mat [ iwf ] [ jwf ] = 0 );
            else {
              if ( jwf == 0 ) {
                 isp->dprob_3_mat [ iwf ] [ jwf ] = eq3a_wrap ( 3, iwf, jwf, isp->allparameters, isp );
                 if ( isp->dprob_3_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_3_mat [ iwf ] [ jwf ] = DBL0;
              }

              else {
                 isp->dprob_3_mat [ iwf ] [ jwf ] = eq3a_wrap ( 3, iwf, jwf, isp->allparameters, isp );
                 partprob  = eq3a_wrap ( 4, iwf, jwf - 1, isp->allparameters, isp );
                 isp->dprob_3_mat [ iwf ] [ jwf ] += partprob;
                 if ( isp->dprob_3_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_3_mat [ iwf ] [ jwf ] = DBL0;
                  }

            }
          }
          else {
                 // FSDT
             // Rule 1
             if ( PR1 != 0 ) {
                isp->dprob_1_mat [ iwf ] [ jwf ] = eq3_wrap ( 1, iwf, jwf, isp->allparameters, isp );
                if ( isp->dprob_1_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_1_mat [ iwf ] [ jwf ] = DBL0;
             }
             else ( isp->dprob_1_mat [ iwf ] [ jwf ] = 0 );
             // Rule 2
             if ( PR2 != 0 ) {
                 isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = eq3_wrap ( 2, iwf, jwf, isp->allparameters, isp );
                 if ( isp->dprob_2_mat [ iwf ] [ jwf + 1 ] < DBL0 ) isp->dprob_2_mat [ iwf ] [ jwf +1 ] = DBL0;
             }
             else ( isp->dprob_2_mat [ iwf ] [ jwf ] = 0 );
             // Rule 3
             if ( PR3 == 0 ) ( isp->dprob_3_mat [ iwf ] [ jwf ] = 0 );
             else {
               if ( jwf == 0 ) {
                  isp->dprob_3_mat [ iwf ] [ jwf ] = eq3_wrap ( 3, iwf, jwf, isp->allparameters, isp );
                  if ( isp->dprob_3_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_3_mat [ iwf ] [ jwf ] = DBL0;
               }
               else {
                  isp->dprob_3_mat [ iwf ] [ jwf ] = eq3_wrap ( 3, iwf, jwf, isp->allparameters, isp );
                  partprob  = eq3_wrap ( 4, iwf, jwf - 1, isp->allparameters, isp );
                  isp->dprob_3_mat [ iwf ] [ jwf ] += partprob;
                  if ( isp->dprob_3_mat [ iwf ] [ jwf ] < DBL0 ) isp->dprob_3_mat [ iwf ] [ jwf ] = DBL0;
                   }
             }
          }
           }
           // Get last entry in each row of dprob_1_mat and dprob_3_mat 
           // Get first entry in each row of dprob_2_mat 
           missing_entry ( isp->dprob_1_mat, isp, 0, isp->numc - 1, PR1 );
           missing_entry ( isp->dprob_2_mat, isp, 1, isp->numc, PR2 );
           missing_entry ( isp->dprob_3_mat, isp, 0, isp->numc - 1, PR3 );
           // Combine Rule 1, Rule 2, and Rule 3 results to get dprob_mat
           for ( jwf = 0; jwf < isp->numr; jwf++ ) {  
               isp->dprob_mat [ iwf ] [ jwf ] = PR1 *  isp->dprob_1_mat [ iwf ] [ jwf ]
                                                + PR2 *  isp->dprob_2_mat [ iwf ] [ jwf ]
                                            + PR3 *  isp->dprob_3_mat [ iwf ] [ jwf ];
               assert ( ( isp->dprob_mat [ iwf ] [ jwf ] <= 1 ) && ( isp->dprob_mat [ iwf ] [ jwf ] >= 0 ) );
           }
        }
        else {
            // SDT
            // Rule1 and Rule2 sdt probabilities are identical
        // Function sdt computes p(R=j) over jwf=1, ... , numr
        wfdum = sdt ( iwf, isp );
    }
    }

    // Print dprob_mat
    fprintf( isp->inPtr, "\n Probability matrix\n ");
    for ( iwf = 0; iwf < isp->nums; iwf++ ) {
    fprintf( isp->inPtr, "\n" );
        for ( jwf = 0; jwf < isp->numr; jwf++ ) fprintf( isp->inPtr, "  %5.4f", isp->dprob_mat [ iwf ] [ jwf ] );
    }
    fprintf( isp->inPtr, "\n" );
    fprintf( isp->inPtr, "\n" );
       
    // Get log_p
    wsdo_l_f ( isp );
    fprintf( stderr, " \nwsdo_logp done " );
}

void missing_entry( double **dpmat, C struct initialization_gll *isp, int r_start, int r_end, double PRx )
{

    int iwf, jwf;
    double r_sum;

    if ( ( r_start == 0 ) && ( PRx == 0.0 ) ) {
      for ( iwf = 0; iwf < isp->nums; iwf++ ) dpmat [ iwf ] [ isp->numc ] = 0;
      return;
    }
    if ( ( r_start == 1 ) && ( PRx == 0.0 ) ) {
      for ( iwf = 0; iwf < isp->nums; iwf++ ) dpmat [ iwf ] [ 0 ] = 0;
      return;
    }
    else {
      for ( iwf = 0; iwf < isp->nums; iwf++ ) {
           r_sum = 0.0;
           for ( jwf = r_start; jwf <= r_end; jwf++ ) r_sum += dpmat [ iwf ] [ jwf ];
       if ( r_sum > 1.03 ) {
           printf ( "\n r_sum = %7.5f\n", r_sum );
           fflush ( stdout );
       }
           if ( r_sum <= 1.0 ) {
          if ( r_start == 0 ) dpmat [ iwf ] [ isp->numc ] = 1.0 - r_sum;
          else if ( r_start == 1 ) dpmat [ iwf ] [ 0 ] = 1.0 - r_sum;
       }
       /* Normalize row if needed  */
       if ( r_sum > 1.0 ) for ( jwf = 0; jwf < isp->numr; jwf++ ) dpmat [ iwf ] [ jwf ] /= r_sum;
           for ( jwf = 0; jwf < isp->numr; jwf++ )
               assert ( ( dpmat [ iwf ] [ jwf ] <= 1 ) && ( dpmat [ iwf ] [ jwf ] >= 0 ) );
      }
    }
}

double normal ( double x, double mu, double sigma )
{
    assert( sigma > 0 );
    double z = ( x - mu ) / sigma;
    return exp ( -z * z / 2.0 ) / (sqrt ( 2 * M_PI) * sigma );
}


inline double dmax ( double a, double b )
{
    return a>b ? a : b;
}

inline double dmin ( double a, double b )
{
    return a<b ? a : b;
}



double eq3_wrap ( int rk1kk23, int ie3, int je3, double *pp, C struct initialization_gll *isp )
{
    // ssdsum != 0
    int j3w = je3;

    C int nc = isp->numc;
    assert ( j3w >= 0 && j3w <= nc );
    C double mus = pp [ isp->s_mstart + ie3 ];
    C double sigmas = pp [ isp->s_sdstart + ie3 ];
    double *mu = double1alloc(nc+1);
    double *sigma = double1alloc(nc+1);
    double mumax = mus + 6 * sigmas; 
    double dprob;
    int i3w;
    for( i3w = 0; i3w <nc; i3w++ )  {
    mu [ i3w ] = pp [ isp->c_mstart + i3w ];
    sigma [ i3w ] = pp [ isp->c_sdstart + i3w ];
    if( mumax < mu [ i3w ] + 6 * sigma[ i3w ] )
        mumax = mu[ i3w ] + 6 * sigma[ i3w ];
    }
    mu [ i3w ] = mumax + 6.0 * sigmas;
    sigma [ i3w ] = sigmas;
    D printf ( "mu[%d]=%g sigma[%d]=%g\n", i3w, mu [ i3w ], i3w, sigma [ i3w ] );
    dprob  = eq3( rk1kk23, j3w, nc, mu, sigma, mus, sigmas, isp );
    if ( isnan( dprob ) ) dprob = 1E-50;
    double1free ( mu );
    double1free ( sigma );
    return dprob;
}

double eq3 ( int rk1kk23, int j, int n, double *mu, double *sigma, double mus, double sigmas,
        C struct initialization_gll *isp )
{
    assert(isp);
    struct info_s info;
    info.j = j;
    info.sigma = sigma;
    info.n = n;
    info.mu = mu;
    info.mus = mus;
    info.sigmas = sigmas;
    info.isp = isp;
    info.rule = rk1kk23;
    C double minf = mus-sigmas * 6.0;
    C double mbreak = mus-sigmas * 2.0;
    C double pbreak = mus+sigmas * 2.0;
    C double pinf = mus+sigmas * 6.0;
    double sL;
    double sC;
    double sR;
    D printf ( "j=%d minf=%g, pinf=%g\n", j, minf, pinf );
    C double sguess = 0.2;
    C int kmax = 5;

    sC = qromox ( outerkernel, mbreak, pbreak, trapzd, &info, n, info.qracc(), sguess, kmax, RATIONAL_OUTER );
    if(!finite(sC)) return quiet_nan(0);
    sL = qromox ( outerkernel, minf, mbreak, trapzd, &info, n, info.qracc(), 0.1*sguess+sC, kmax, RATIONAL_OUTER );
    if(!finite(sL)) return quiet_nan(0);
    sR = qromox ( outerkernel, pbreak, pinf, trapzd, &info, n, info.qracc(), 0.1*sguess+sC+sL, kmax, RATIONAL_OUTER );
    return sL + sC + sR;
}

double outerkernel ( double s,  void *infoptr, int nc )
{
    // fprintf(stderr, "Outerkernel %g\n", s);
    struct info_s *info = ( struct info_s * )infoptr;
    C int j = info->j;
    assert( info->isp );
    assert( info->sigma[ j ] >= 0.0 );
    infoinner_s  iinner(info, s);
    C double sguess = 0.2;
    C double pinf = dmax( info->mu[ j ], s ) + info->sigma[ j ] * 6.0;
    C double pbreak = dmax( info->mu[j] + info->sigma[ j ]*2.0, s + info->sigma[j]*1.0 );
    C double nbreak = info->mu[j] - info->sigma[ j ]*2.0;
    assert ( info->sigma[j] >= 0.0);
    assert ( pinf >= info->mu[j]);
    assert ( pinf >= s );

    C double qbreak = info->mu[j] + info->sigma[ j ]*2.0;
    C double mbreak = dmin( info->mu[j] - info->sigma[ j ]*2.0, s - info->sigma[ j ] );
    C double pminf = dmin ( s, info->mu[j] ) - info->sigma[ j ]*6.0;
    assert ( info->sigma[j] >= 0.0);
    assert ( pminf <= info->mu[j]);
    assert ( pminf <= s );
    double sC=0.0, sN=0.0, sP=0.0;


    if ( ( info->rule == 1 ) || ( ( info->rule == 3 ) && ( j == 0 ) ) ) {
        // EQs (1) or (3A)
    if ( pinf <= s ) return 0.0;
        assert ( info->sigma[j] >= 0.0);
        assert ( pinf >= info->mu[j]);
        assert ( pinf >= s );
    D printf ( "\ts=%g pinf=%g\n", s, pinf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );

    assert(s < pbreak);
    assert(nbreak < pbreak);
    sC = qromox( innerkernel, dmax(s, nbreak), pbreak, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    if(s < nbreak) {
      sN = qromox ( innerkernel, s, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(pbreak < pinf);
    sP = qromox( innerkernel, pbreak, pinf, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
    }

    if ( info->rule == 2 ) {
        // EQ (2)
    if ( pminf == s ) return 0.0;
    assert ( pminf <= s );
    D printf ( "\ts=%g pinf=%g\n", s, pminf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", pminf, s, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, pminf, s, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );
    assert(s > mbreak);
    assert(mbreak < qbreak);
        sC = qromox( innerkernel, mbreak, dmin(s, qbreak), INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
        sN = 0.0;
    if(s > qbreak) {
      sN = qromox ( innerkernel, qbreak, s, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(mbreak > pminf);
        sP = qromox( innerkernel, pminf, mbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
    }

    if ( ( info->rule == 3 ) && ( j != 0 ) ) {
    // EQ (3B)
    if ( pinf <= s ) return 0.0;
        assert ( info->sigma[j] >= 0.0);
        assert ( pinf >= info->mu[j]);
        assert ( pinf >= s );
    D printf ( "\ts=%g pinf=%g\n", s, pinf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );

    assert(s < pbreak);
    assert(nbreak < pbreak);
    sC = qromox( innerkernel, dmax(s, nbreak), pbreak, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    sN = 0.0;
    if(s < nbreak) {
      sN = qromox ( innerkernel, s, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(pbreak < pinf);
    sP = qromox( innerkernel, pbreak, pinf, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
    }

    if ( info->rule == 4 ) {
    // EQ (3C)
    if ( pminf == s ) return 0.0;
    assert ( pminf <= s );
    D printf ( "\ts=%g pinf=%g\n", s, pminf );
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", pminf, s, normal ( s, info->mus, info->sigmas ),
           qromox ( innerkernel, pminf, s, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );
    assert(s > mbreak);
    assert(mbreak < qbreak);
        sC = qromox( innerkernel, mbreak, dmin(s, qbreak), INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
        sN = 0.0;
    if(s > qbreak) {
      sN = qromox ( innerkernel, qbreak, s, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(mbreak > pminf);
        sP = qromox( innerkernel, pminf, mbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
    }
    return normal ( s, info->mus, info->sigmas ) * (sN+sC+sP);
}

double innerkernel ( double cj,  void *infoptr, int nc )
{
    int k;
    C struct infoinner_s *info = ( C struct infoinner_s * ) infoptr;
//      printf ( "cj=%g\n", cj );
//      printf ( "s=%g\n", info->s );
    // fprintf(stderr, "Innerkernel %g %g\n", cj, info->s);
    C int j = info->j;
    C int rkkkrule=info->rule;
    C double r2 = sqrt ( 2.0 );
    double product = 1.0;
    double term=0.0, z1=0.0, z2=0.0;
    for ( k = 0; k <= info->n; k++ )    {
        assert (info->sigma[k] > 0.0);
    D printf ( "cj=%g k=%d muk=%g sigma[k]=%g\n", cj, k, info->mu[k], info->sigma[k] );
    D printf ( "s=%g k=%d muk=%g sigma[k]=%g\n", info->s, k, info->mu[k], info->sigma[k] );

    switch (rkkkrule )
        {
      case 1:
        assert ( info->s <= cj );
        if (  k == j ) {
        term = 1.0;
            break;
        }
            z1 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( info->s - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 <= z1 );
        term = 1.0 - ( erf( z1  ) - erf( z2 ) ) / 2.0;
        D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
            break;
         case 2:
       assert ( info->s >= cj );
       if ( k == j )  {
        term = 1.0;
            break;
        }
        z1 = (cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( info->s - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 >= z1 );
        term = 1.0 - ( erf( z2 ) - erf( z1 ) ) / 2.0;
            break;  
     case 3:
       assert( cj >= ( 2 * info->s - cj ) );
        if ( j == 0 ) {
          // Rule 3A
          if ( k == 0 ) {
        term = 1.0;
            break;
          }
          z2 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
          z1 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
          assert ( z2 >= z1 );
          term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
          D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
              break;
            }
        else {
          // EQ (3B)
          if ( k == j )  {
        term = 1.0;
            break;
          }
          z1 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
          z2 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
          assert ( z2 >= z1 );
          term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
          D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
              break;
        }
     case 4:   
          // EQ (3C)
          assert ( ( 2 * info->s - cj ) >= cj );
          if ( k == j ) {
        term = 1.0;
            break;
          }
          z1 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
          z2 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
          assert ( z2 >= z1 );
          term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
          D printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
              break;

        }
    assert ( term >= -EPS );
    assert ( term <= 1.0 + EPS );
    product *= term;
    }
    return normal ( cj, info->mu[ j ], info->sigma[ j ] ) * product;
}

double eq3a_wrap ( int rk1kk23, int ie3a, int je3a, double *pp, C struct initialization_gll *isp)
{
    // CSDT: ssdsum == 0
    int iq, jq;
    double dprob, mumax, sigmasum = 0.0;

    jq = je3a;
    C int nc = isp->numc;
    assert ( jq >= 0 && jq <= nc );
    C double mus = pp [ isp->s_mstart + ie3a ];
    C double sigmas = pp [ isp->s_sdstart + ie3a ];
    double *mu = double1alloc(nc + 1);
    double *sigma = double1alloc(nc + 1);
    mumax = mus;
    for( iq = 0; iq <nc; iq++ ) {
    mu [ iq ] = pp [ isp->c_mstart + iq ];
    sigma [ iq ] = pp [ isp->c_sdstart + iq ];
    sigmasum += sigma[ iq ];
    if( mumax < mu [ iq ] + 6 * sigma[ iq ] )
        mumax = mu[ iq ] + 6 * sigma[ iq ];
    }
    mu[ iq ] = mumax;
    sigma[ iq ] = sigmasum / nc;
    D printf ( "mu[%d]=%g sigma[%d]=%g\n", iq, mu [ iq ], iq, sigma [ iq ] );
    dprob = eq3a ( rk1kk23, jq, nc, mu, sigma, mus, sigmas, isp );
    double1free ( mu );
    double1free ( sigma );
    return ( dprob );
}

double eq3a ( int rk1kk23, int j, int n, double *mu, double *sigma, double mus, double sigmas, C struct initialization_gll *isp )
{
    assert(isp);
    struct info_s info;
    C double s = mus;
    C int nc = isp->numc;
    info.j = j;
    info.sigma = sigma;
    info.n = n;
    info.mu = mu;
    info.mus = mus;
    info.sigmas = sigmas;
    info.isp = isp;
    info.rule = rk1kk23;
    infoinner_s iinner(&info, s);
    C double pinf = iinner.mu[ j ] + iinner.sigma[ j ] * 6.0;
    C double minf = iinner.mu[ j ] - iinner.sigma[ j ] * 6.0;
    D printf ( "\ts=%g pinf=%g\n", s, pinf );
    if ( ( rk1kk23 == 1 ) && ( pinf <= s ) ) return 0.0;
    if ( ( rk1kk23 == 2 ) && ( minf >= s ) ) return 0.0;
    C double sguess = 0.2;
    D printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, iinner.mus, iinner.sigmas ),
          qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER ) );
    double qr = 0.0;
    if ( ( rk1kk23 == 1 ) || ( ( rk1kk23 == 3 ) && ( j == 0 ) ) ) {
       if ( s < iinner.mu [ j ] ) {
        qr = qromox ( innerkernel, s>minf?s:minf, iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        qr += qromox ( innerkernel, iinner.mu[j], pinf, INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        }
        else qr = qromox ( innerkernel, s>minf?s:minf, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }
    if ( rk1kk23 == 2 ) {
        if ( s > iinner.mu [ j ] ) {
            qr = qromox ( innerkernel, iinner.mu [ j ], s, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
        qr += qromox ( innerkernel, minf,  iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        }
        else qr = qromox ( innerkernel,  minf, s<iinner.mu[j]?s:iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }
    if ( ( info.rule == 3 ) && ( j != 0 ) ) {
    // First part of rule 3
       if ( s < iinner.mu [ j ] ) {
        qr = qromox ( innerkernel, s>minf?s:minf, iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        qr += qromox ( innerkernel, iinner.mu[j], pinf, INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        }
        else qr = qromox ( innerkernel, s>minf?s:minf, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
       // Second part
        if ( s > iinner.mu [ j ] ) {
            qr += qromox ( innerkernel, iinner.mu [ j ], s, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
        qr += qromox ( innerkernel, minf,  iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        }
        else qr += qromox ( innerkernel,  minf, s<iinner.mu[j]?s:iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }
    return qr;
}


int sdt ( int isdtx, struct initialization_gll *isp )
{
    /* For signal detection theory, this function calculates p( R=j|Si ) for dprob_mat. 
       Rules 1 and 2 give identical results. Parameters are in pp */ 

    assert(isp);
    double ddenom, lastcp = 0, newcp = 0;

    // Get probability matrix value from scale values.
    ddenom = isp->allparameters [ isp->s_sdstart + isdtx ];
    if ( ddenom <  DBL0 ) ddenom = DBL0;
    // Get all but last p=jsdt
    for ( int jsdt = 0; jsdt < isp->numr - 1; jsdt++ ) {
        /* Get z value  */
        double z_sdt = ( isp->allparameters [ isp->c_mstart + jsdt ] - isp->allparameters [ isdtx ] ) / ddenom;
        newcp = gsl_cdf_ugaussian_P ( z_sdt );
    assert ( newcp >= lastcp );
        isp->dprob_mat [ isdtx ] [ jsdt ] = newcp - lastcp;
    lastcp = newcp;
    }
    // Get last entry for R=numr
    assert ( lastcp <= 1 );
    isp->dprob_mat [ isdtx ] [ isp->numr - 1 ] = 1 - lastcp;
    return ( 0 );
}


double Max(double a, double b) {
    return a > b ? a : b;
}

void wsdo_l_f ( struct initialization_gll *isp )
{
    /* This function takes the (pseudo)data matrix to get l_f, log likelihood. */
    assert(isp);

    /* Get l_f */
    double l_f = 0.0;
    for ( int ilf = 0; ilf < isp->nums; ilf++ )  {
    for ( int jlf = 0; jlf < isp->numr; jlf++ ) {
        assert ( isp->freq_mat [ ilf ] [ jlf ] >= 0 );
        double prby = Max(isp->dprob_mat [ ilf ] [ jlf ], 1e-20);
        l_f += log( prby ) * isp->freq_mat [ ilf ] [ jlf ];
        }
    }
    isp->log_P = l_f;
    // Write log_P after frequency matrix
    fprintf ( isp->inPtr, "\n\n\n decision rule %d \n log_P = %9.5f\n", isp->dec_r, isp->log_P );
}

void free_dm ( C struct initialization_gll *isp )
{
    // Clean up
    fflush( stdout );
    fflush(stderr);

    /* Free allocated memory */
    int2free ( isp->freq_mat );
    double2free ( isp->dprob_1_mat );
    double2free ( isp->dprob_2_mat );
    double2free ( isp->dprob_3_mat );
    double2free ( isp->dprob_mat );
    double1free ( isp->allparameters );
    fclose ( isp->inPtr );
}
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Rosner_Kochanski_2016/lib/get_AICc.cpp/* Get Akaike information criterion corrected  */

/*      GENERAL DESCRIPTION
    This program reads in a set of parameters, a log likelihood, and a frequency matrix
    for a rating scale. It calculates the Akaike information criterion corrected from these
    data. Parameters include the number of stimuli and responses and the decision rule.

      DECISION RULE   PR1   PR2    PR3
            11         1     0      0
        12         0     1      0
        13         0     0      1
        14         f    -1      0
        15         f     0     -1
        16         0     f     -1
        17         f     f     -1
        (f=free; -1 means probability determined by free PR)
  

        INITIALIZATION

        Input to the program is via a file (*.AICc) with the following
        control parameters in free form.
          header: a general header of up to 50 characters
      nums: The number of stimuli 
      numr: The number of responses
      decr_r: Decision rule (11=Rule 1 only; 12=Rule 2 only; 13=Rule 3 only; 14=Rules 1 and 2;
                             15=Rules 1 and 3;16=Rules 2 and 3; 17=all three rules)
      S-R matrix with nums rows and numr columns                                          */


// Includes
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <assert.h>
#include <gpklib.h>
#include "gpklib/NaN.h"

// Function declarations
void open_file( char gen_name [ 50 ] );
void get_AICc ( );


// Read routimes
static float ReadFloat(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    double rv = safe_atof(ahold);
    assert( finite(rv) );
    return rv;
}

static int ReadInt(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    int rv = safe_atoi(ahold);
    assert( rv != INT_NAN && rv != INT_Max && rv != INT_Min);
    return rv;
}

// Globals
    FILE *inPtr;

int main( int argc, char *argv[  ] )
{

    if ( argc < 2 ) exit( 1 );
    open_file( argv [ 1 ] );
    get_AICc( );
    return 0;
}

void open_file( char gen_name [ 50 ] )
{
    char sf_name[ 50 ];
    short open_indic = 0;

    while ( open_indic == 0 ) {
    strcpy( sf_name, gen_name );
    strcat( sf_name, ".aicc" );
    inPtr = fopen( sf_name, "a+" );
    if ( inPtr == NULL ) {
        printf( "\n Error opening input file %s\n", sf_name );
        printf( " get another name.\n" );
        printf( "\n Program quitting." );
        exit( 0 );
        }
    else  open_indic = 1;
    }
}

// Read in the parameters, logP, and data; calculate AICc
void get_AICc ( )
{

    int dec_r, freepars, numobs = 0, numr, nums;
    double AICc, logP;
    char header [ 1024 ];


    /* Read control variables from file */
    bool ok = fscanf ( inPtr, "%s", header ) == 1;
    assert (ok);

    nums = ReadInt( inPtr );
    numr = ReadInt( inPtr );
    dec_r = ReadInt( inPtr );

    /* Calculate other needed values */
    freepars = 2 * ( nums + numr - 1 );
    if ( dec_r > 13 ) freepars++;
    if ( dec_r == 17 ) freepars++;

    // Get number of observations
    for ( int i = 0; i < nums; i++ )
      for ( int j = 0; j < numr; j++ ) numobs += ReadInt( inPtr );
    // Calculate AICCc
    AICc = 2 * ( freepars - logP ) + ( 2 * freepars * ( freepars + 1 ) / ( numobs - freepars - 1 ) );
    fprintf( inPtr, "\n\n\n AICc = %10.4f", AICc );
    fclose( inPtr );
}
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Rosner_Kochanski_2016/lib/ransim_a.cpp/* This program simulates a rating experiment. It uses parameters that may
    include signal means, signal standard deviations, criterion means,criterion standard deviations,
    the probability PR1 of choosing decision Rule 1 (Rosner & Kochanski, 2010),
    the probability PR2 of choosing decision Rule 2 (Klauer & Kellen, 2011)
    and the probability PR3 of choosing decision Rule 3 (Klauer & Kellen, 2011).
    Parameters are chosen by random sampling of Gaussian densities. Given the parameters, the program
    simulates a rating experiment on a trial-by-trial basis. From the resulting frequency
    matrix, it gets a matrix of proportions. It computes a probability
    matrix from the parameters and obtains measures of goodness of fit (MGF) between that
    matrix and the proportion matrix. Parameters, frequency matrix, and MGFs are written to
    the input file.

    The program first reads sname, the name of an input/output file sname.rsa where sname has up
    to 50 characters. The file is organized as follows:

    Main header
    nums  number of stimuli
    numr  number of responses
    t_p_s  trials per stimulus,
    numsets  number of parameter sets and S-R matrices desired
    no_cx  1 if criterion position interchanges forbidden in csdt or fsdt, 0 otherwise
    sdtev  1 if equal-variance SDT model, 0 otherwise; no_cx must be 1
    sdtuv  1 if unequal-variance SDT model, 0 otherwise; no_cx must be 1
    csdev   1 if equal-variance CSDT model, 0 otherwise
    csduv   1 if unequal-variance CSDT model, 0 otherwise
    fsdt   1 if FSDT model, 0 otherwise
    dec_r  decision rule for simulation
    DECISION RULE   PR1   PR2    PR3
      11         1     0      0
      12         0     1      0
      13         0     0      1
      14         f    -1      0
      15         f     0     -1
      16         0     f     -1
      17         f     f     -1
      (f=free; -1 means probability determined by free PR)
    liseed  random number seed
    qracc integration accuracy
    if numsets=1, a single set of parameters

    If numsets>1, Parameters are determined as follows, where (2*random)
    is a random value between 0 and 2.
        Sm 0,0 then N-1 successive intervals of size (2*random)>=0.5
    Ssd N values with (2*random)>=0.1; all 0 for CSDT
    Cm M-1 successive intervals, with (2*random)>0.75
    Csd M-1 fabs(random 2z) values with (2*random)>0.1; all 0 for SDT
    PR1, PR2, P3 are chosen  in accordance with dec_r.

    Each set of parameters is used to simulate a rating experiment with t_p_s trials per stimulus. 
    If dec_r = 14, one matrix is generated through Rule 1 and a second by  Rule 2. They are combined 
    in accordance with PR1 and its complement. Other decision rules are treated similarly. If dec_r
    is 17, three matrices are generaterd and combined via PR1, PR2, and (1-PR1-PR2). Parameters, 
    dec_r, frequency matrxix, and measures of goodness of fit are written to the .rsa file.
  
    To get the simulated rating frequencies, for each trial the program randomly draws a 
    signal sample and numr-1 criterion samples, subject to any conditions. Under rule 1, it 
    arrives at a rating by finding the minimum positive difference (cj - s) over criterion 
    samples cj between the signal sample s. The rating is j. Under rule 2, the program 
    finds the minimum positive difference (s - cj) over the cj and s. The rating is j+1. 
    Under Rule 3, the smallest value of |cj - s| is first found. Then, if cj >= s, 
    the response is j; if cj < s, the response is j+1. For SDT, the rules are equivalent so 
    Rule 1 is used.

    If noccx is true, the first sample Csd c0 is randomly chosen. Then each successive ci 
    is chosen from the appropriate Gaussian GCi from GCi(c_i-1) upwards.
    Each ci must exceed c(i-1).                                                           */

// Includes    
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <assert.h>
#include <gsl/gsl_rng.h>
#include <gsl/gsl_randist.h>
#include <gsl/gsl_cdf.h>
#include <gsl/gsl_sort_double.h>
#include <gpklib.h>
#include <gpklib/romberg.h>
#include <gpklib/ieee754.h>
#include "gpklib/NaN.h"
#include "ransim_a.h"
#include "wsd.h"


C double KMAX = 5;
#define INTALG trapzd
C BOOL RATIONAL_INNER = TRUE;
C BOOL RATIONAL_OUTER = FALSE;


struct info_s {
    double mus;
    double sigmas;
    int n;  // How many criteria
    int j;  // Which criterion are we calculating
    double *mu; // Criterion means
    double *sigma;  // Criterion sigmas
    C struct rsmgff *isp;
    double qracc() C { return isp->qracc; }
    int rule;   // Which RKKK rule, 1, 2, or 3
};

struct infoinner_s : info_s {
    double s;

    infoinner_s( info_s *outer, double ss);
    double qracc()  { return 3.0*isp->qracc; }
    };

infoinner_s::infoinner_s( info_s *outer, double ss)
        : s(ss)
{
 assert(outer);
 assert(outer->sigmas >= 0.0);
 assert(outer->isp);
 mus = outer->mus; sigmas = outer->sigmas;
 n = outer->n; j = outer->j;
 mu = outer->mu; sigma = outer->sigma;
 rule = outer->rule;
 assert(outer->isp);
 isp = outer->isp;
}

static float ReadFloat(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    double rv = safe_atof(ahold);
    assert( finite(rv) );
    return rv;
}

static int ReadInt(FILE* inPtr) {
    char ahold[1024];
    bool ok = fscanf ( inPtr, "%s", ahold ) == 1;
    assert(ok);
    int rv = safe_atoi(ahold);
    assert( rv != INT_NAN && rv != INT_Max && rv != INT_Min);
    return rv;
}

gsl_rng *r;

struct rsmgff rs_init;
struct rsmgff *rs_a = &rs_init;

int main( int argc, char *argv[  ] )
{

    if ( argc < 2 ) exit( 1 );
    open_file( argv [ 1 ], rs_a  );
    rsmgff_init ( rs_a ); 
    start_output ( rs_a );
    alloc_mats( rs_a );
    calc_pf_pairs ( rs_a );
    free_dm( rs_a );
    return 0;
}

void open_file( char gen_name [ 50 ],  struct rsmgff *isp )
{
    char sf_name [ 50 ];
    short open_indic = 0;

    while ( open_indic == 0 ) {
    strcpy( sf_name, gen_name );
    strcat( sf_name, ".rsa" );
    isp->inPtr = fopen( sf_name, "r+t" );
    if ( isp->inPtr == NULL ) {
        printf( "\n Error opening .rsa file %s\n", sf_name );
        printf( " get another name.\n" );
        printf( "\n Program quitting." );
        exit( 0 );
        }
    else  open_indic = 1;
    }
}

void rsmgff_init (  struct rsmgff *isp )
{

    char junk[ 50 ];
    int i;
    // Read initial parameters
    bool ok = fscanf ( isp->inPtr, "%s", isp->header ) == 1;
    assert( ok );
    isp->nums = ReadInt( isp->inPtr ); 
    isp->numr = ReadInt( isp->inPtr );
    isp->numc = isp->numr - 1;
    isp->t_p_s = ReadInt( isp->inPtr );
    isp->numsets = ReadInt( isp->inPtr );
    isp->no_cx = ReadInt( isp->inPtr );
    isp->sdtev = ReadInt( isp->inPtr );
    isp->sdtuv = ReadInt( isp->inPtr );
    isp->csdev = ReadInt( isp->inPtr );
    isp->csduv = ReadInt( isp->inPtr );
    isp->fsdt = ReadInt( isp->inPtr );
    isp->dec_r = ReadInt( isp->inPtr );
    isp->liseed = ReadInt( isp->inPtr );
    isp->qracc = ReadFloat( isp->inPtr );
    if ( isp->no_cx == 1 ) assert ( (isp->csdev == 1 ) || (isp->csduv == 1 ) ||  (isp->fsdt == 1 ) );

    isp->nallparams = 2 * ( isp->nums + isp->numc ) + 3;
    isp->pstart = 2 * ( isp->nums + isp->numc );

    isp->allparameters = double1alloc( isp->nallparams );
    isp->mgf = double1alloc ( 6 );

    if ( isp->numsets == 1 ) {
       // Read generating parameters
       for( i = 0; i < isp->nallparams; i++ ) isp->allparameters [ i ] = ReadFloat( isp->inPtr );
       double psum = 0;
       for( i = 0; i < 3; i++ ) 
            psum += isp->allparameters [ isp->pstart +i ];
  
       for( i = 0; i < 3; i++ )
      isp->allparameters [ isp->pstart + i] /= psum;
       assert( psum > 0.9995 );
       assert( psum < 1.0005 );
    }

    // Get other needed values
    isp->sm_start = 0;
    isp-> sm_end = isp->nums - 1;
    isp->ssd_start = isp->nums;
    isp->ssd_end = isp->ssd_start + isp->nums - 1;
    isp->cm_start = isp->ssd_end + 1;
    isp->cm_end = isp->cm_start + isp->numc - 1;
    isp->csd_start = isp->cm_end + 1;
    isp->csd_end = isp->csd_start + isp->numc - 1;
    isp->pstart = isp->csd_end + 1;

    // Set random generator
    r = gsl_rng_alloc( gsl_rng_taus );
    gsl_rng_set ( r, isp->liseed );
}

void start_output (  struct rsmgff *isp )
{

    fprintf( isp->inPtr, "\n\n%s\n", isp->header  );
    if  ( isp->csdev ) fprintf( isp->inPtr, "\n  Equal-variance CSDT model " );
    if  ( isp->csduv ) fprintf( isp->inPtr, "\n  Unqual-variance CSDT model " );
    if  ( isp-> sdtev ) fprintf( isp->inPtr, "\n Equal-variance SDT model " );
    if  ( isp-> sdtuv ) fprintf( isp->inPtr, "\n Unequal-variance SDT model " );
    if  ( isp->fsdt ) fprintf( isp->inPtr, "\n  FSDT model " );
    if  ( isp->no_cx ) fprintf( isp->inPtr, "\n  Criteria cannot interchange positions " );

    switch (isp->dec_r )
    {
       case 11: fprintf( isp->inPtr, "\n  Decision rule 1 " );
       break;
       case 12: fprintf( isp->inPtr, "\n  Decision rule 2 " );
       break;
       case 13: fprintf( isp->inPtr, "\n  Decision rule 3" );
       break;
       case 14: fprintf( isp->inPtr, "\n  Decision rules 1 and 2 " );
       break;
       case 15: fprintf( isp->inPtr, "\n  Decision rules 1 and 3 " );
       break;
       case 16: fprintf( isp->inPtr, "\n  Decision rules 2 and 3 " );
       break;
       case 17: fprintf( isp->inPtr, "\n  Decision rules 1, 2, and 3 " );
    }
}

void alloc_mats(  struct rsmgff *isp )
{


    // Allocate matrices
    isp->freq1_mat = int2alloc( isp->nums, isp->numr );
    isp->freq2_mat = int2alloc( isp->nums, isp->numr );
    isp->freq3_mat = int2alloc( isp->nums, isp->numr );
    isp->freq_mat = int2alloc( isp->nums, isp->numr );

    isp->dprob_1_mat = double2alloc( isp->nums, isp->numr );
    isp->dprob_2_mat = double2alloc( isp->nums, isp->numr );
    isp->dprob_3_mat = double2alloc( isp->nums, isp->numr );
    isp->dprob_mat = double2alloc( isp->nums, isp->numr );
    isp->prop_mat = double2alloc( isp->nums, isp->numr );

}

void calc_pf_pairs (  struct rsmgff *isp )
{

    if ( isp->numsets == 1 ) {
        calc_freq_mats( isp );
    wsdo_logp ( isp );
        wsdo_l_f_mgf ( isp );
        write_p_f_pair( isp, -1 );
    exit ( 0 );
    }

    for ( int isim = 0; isim < isp->numsets; isim++ ) {
        calc_sim_params( isp );
    calc_freq_mats( isp );
    wsdo_logp ( isp );
        wsdo_l_f_mgf ( isp );
    write_p_f_pair( isp, isim );
    }
}

// Calculate the parameters 
void calc_sim_params (  struct rsmgff *isp )
{

    double scr = double( isp->numr ) / double( isp->nums );
    double sd, ppsum = 0;
    double parx = 0.0;
    double cmlim = scr * 1.25;
    double cslim = cmlim * 1.25; 

    // Get signal means
    isp->allparameters [ isp->sm_start ] = 0;
    for ( int i = isp->sm_start + 1; i <= isp->sm_end; i++ ) {
      isp->allparameters [ i ] =  get_ran( 0.4, 0.8, 2.0 ) + isp->allparameters [ i - 1 ];
    }

    // Get signal sds
    if ( ( isp->sdtuv == 1 ) || ( isp->fsdt == 1 ) ) for ( int i = isp->ssd_start; i <= isp->ssd_end; i++ )
                               isp->allparameters [ i ] = get_ran( 0.25, 1.0, 1.0 );
    else {
          if ( isp->sdtev == 1 ) sd = 1.0;
          else sd = 0;
          for ( int i = isp->ssd_start; i <= isp->ssd_end; i++ ) isp->allparameters [ i ] = sd;
    }

    // Get criterion means
    // First mean
    parx = get_ran( 0.00001, 0.1, 1.0 );
    isp->allparameters [ isp->cm_start ] = parx;
    parx = get_ran( 0.00001, 0.1, 1.0 );
    if ( parx < 0.05 ) isp->allparameters [ isp->cm_start ] *= -1.0;

    // All of the rest
    for ( int i = ( isp->cm_start + 1); i <= isp->cm_end; i++ )
      isp->allparameters [ i ] = get_ran( 0.00000001, cmlim, 1.0 ) + isp->allparameters [ i - 1 ];

    // Get criterion sds
    if ( ( isp->csduv == 1 ) || ( isp->fsdt == 1 ) ) for ( int i = isp->csd_start; i <= isp->csd_end; i++ ) 
                               isp->allparameters [ i ] = get_ran( 0.0, cslim, 1.0 );
    if ( isp->csdev == 1 )for ( int i = isp->csd_start; i <= isp->csd_end; i++ ) isp->allparameters [ i ] = 1.000;
    if ( ( isp->sdtev == 1 ) || ( isp->sdtuv == 1 ) ) for ( int i = isp->csd_start; i <= isp->csd_end; i++ ) isp->allparameters [ i ] = 0;

    // Get probabilities
    isp->allparameters [ isp->pstart ] = 0.0;
    isp->allparameters [ isp->pstart + 1] = 0.0;
    isp->allparameters [ isp->pstart + 2 ] = 0.0;
    switch ( isp->dec_r )
    {
    case 11: isp->allparameters [ isp->pstart ] = 1.0;
             break;
    case 12: isp->allparameters [ isp->pstart + 1] = 1.0;
             break;
    case 13: isp->allparameters [ isp->pstart + 2 ] = 1.0;
             break;
    case 14: isp->allparameters [ isp->pstart ] = get_ran( 0.1, 0.90, 1.0 );
             isp->allparameters [ isp->pstart + 1] = 1.0 - isp->allparameters [ isp->pstart ];
             break;
    case 15: isp->allparameters [ isp->pstart ] = get_ran( 0.1, 0.90, 1.0 );
             isp->allparameters [ isp->pstart + 2 ] = 1.0 - isp->allparameters [ isp->pstart ];
             break;
    case 16: isp->allparameters [ isp->pstart + 1] = get_ran ( 0.1, 0.90, 1.0 );
             isp->allparameters [ isp->pstart + 2 ] = 1.0 - isp->allparameters [ isp->pstart + 1];
             break;
    case 17: isp->allparameters [ isp->pstart ] = get_ran  ( 0.1, 0.90, 1.0 );
         ppsum += isp->allparameters [ isp->pstart ];
             isp->allparameters [ isp->pstart + 1 ] = get_ran ( 0.1, 0.90, 1.0 );
         ppsum += isp->allparameters [ isp->pstart + 1];
             isp->allparameters [ isp->pstart + 2 ] = get_ran ( 0.1, 0.90, 1.0 );
         ppsum += isp->allparameters [ isp->pstart + 2 ];
         for ( int j = 0; j < 3; j++ ) 
           isp->allparameters [ isp->pstart + j ] /= ppsum;
             break;
    }
    ppsum = 0.0;
    for ( int i = 0; i < 3; i++ ) ppsum += isp->allparameters [ isp->pstart + i];
    for ( int i = 0; i < 3; i++ ) isp->allparameters [ isp->pstart + i] /= ppsum;
    assert ( isp->allparameters [ isp->pstart ] >= 0 );
    assert ( isp->allparameters [ isp->pstart + 1 ] >= 0 );
    assert ( isp->allparameters [ isp->pstart + 2 ] >= 0 );
}

double get_ran ( double l_lim, double u_lim, double mltp )
{
    double rvar;

    rvar = 2 * u_lim;
    while ( ( rvar < l_lim ) || ( rvar > u_lim ) ) {
             rvar = gsl_rng_uniform_pos( r );
    }
    return mltp * rvar;
}



void calc_freq_mats (  struct rsmgff *isp )
{
    int cpts, ipts, rpts, spts, r_ratg;
    double c_dev, csdiff, min_pos, s_samp;
    double *c_samps;
    c_samps = double1alloc( isp->numc );


    // Clear frequency matrices
    for ( spts = 0; spts < isp->nums; spts++ )
        for ( rpts = 0; rpts < isp->numr; rpts++ ) {
            isp->freq1_mat [ spts ] [ rpts ] = 0;
        isp->freq2_mat [ spts ] [ rpts ] = 0;
        isp->freq3_mat [ spts ] [ rpts ] = 0;
        isp->freq_mat [ spts ] [ rpts ] = 0;
    }

    // Main loop
    double deva, devb, devc;
    for ( spts = 0; spts < isp->nums; spts++ ) {
        for ( ipts = 0; ipts < isp->t_p_s; ipts++ ) { 
            // Get signal sample
        s_samp = isp->allparameters [ spts + isp->sm_start ];
        if ( ( isp->csdev != 1 ) &&  ( isp->csduv != 1 ) )  s_samp += gsl_ran_gaussian ( r, isp->allparameters [ spts + isp->ssd_start ] );

            // Get criterion means unto c_samps              
        for ( cpts = 0; cpts < isp->numc; cpts++ ) c_samps [ cpts ] = isp->allparameters [ cpts + isp->cm_start ];
        // Add in any requiredvariance
        if ( isp->no_cx == 1 ) {
             deva = gsl_ran_gaussian ( r, isp->allparameters [ isp->csd_start ] );
         c_samps [ 0 ] +=  deva;
             for ( cpts = 1; cpts < isp->numc; cpts++ ) {
             devb = -10;
             while ( devb <= 0 ) {
                 deva = fabs ( gsl_ran_gaussian ( 0, 1 ) * isp->allparameters [ isp->csd_start + cpts ] );
                 c_samps [ cpts ] += deva;
                 devb = c_samps [ cpts ] - c_samps [ cpts - 1];
                 }
         }
        }
        else
           if ( ( isp->csdev == 1 ) || ( isp->csduv == 1 ) ||( isp->fsdt == 1 ) ) 
              for ( cpts = 0; cpts < isp->numc; cpts++ )  
             c_samps [ cpts ] +=  gsl_ran_gaussian ( r, isp->allparameters [ cpts + isp->csd_start ] );

        // Get response
        // Rule 3
        if ( isp->allparameters [ isp->pstart + 2 ] != 0 ) {
        min_pos = 10000.0;
        for ( cpts = 0; cpts < isp->numc; cpts++ ) {
            csdiff = s_samp - c_samps [ cpts ];
            csdiff = fabs ( csdiff );
            if ( csdiff < min_pos ) {
                min_pos = csdiff;
                r_ratg = cpts;
                }
            }
            if ( ( c_samps [ r_ratg ] - s_samp ) < 0 ) r_ratg++;
        isp->freq3_mat [ spts ] [ r_ratg ]++;
        }
        // Rule 2
        if ( isp->allparameters [ isp->pstart + 1] != 0 ) {
           min_pos = 10000.0;
           r_ratg = 0;
           for ( cpts = 0; cpts < isp->numc; cpts++ ) {
           csdiff = s_samp - c_samps [ cpts ];
           if ( ( csdiff < min_pos ) && ( csdiff > 0 ) ) {
               min_pos = csdiff;
               r_ratg = cpts + 1;
           }
           }
           isp->freq2_mat [ spts ] [ r_ratg ]++;
        }    
        //  Rule 1
        if ( isp->allparameters [ isp->pstart ] != 0 ) {
           min_pos = 10000.0;
           r_ratg = isp->numc;
           for ( cpts = 0; cpts < isp->numc; cpts++ ) {
           csdiff = c_samps [ cpts ] - s_samp;
           if ( ( csdiff < min_pos ) && ( csdiff > 0 ) ) {
               min_pos = csdiff;
               r_ratg = cpts;
            }
           }
           isp->freq1_mat [ spts ] [ r_ratg ]++;
        }
    }
    }

    // Combine matrices
    for ( spts = 0; spts < isp->nums; spts++ )
        for ( ipts = 0; ipts < isp->numr; ipts++ )  
                isp->freq_mat [ spts ] [ ipts ] = isp->allparameters [ isp->pstart ] *  isp->freq1_mat [ spts ] [ ipts ] +
                                            isp->allparameters [ isp->pstart + 1] *  isp->freq2_mat [ spts ] [ ipts ] +
                                            isp->allparameters [ isp->pstart + 2 ] *  isp->freq3_mat [ spts ] [ ipts ];
    double1free( c_samps );

}

/* Compute log likelihood and measures of goodness of fit: */
void wsdo_logp ( struct rsmgff *isp )
{

    int iwf, jwf, wfdum;
    double partprob, wl_f = 0;

    // printf( "\n  wsdo_logp started\n" );

    // Clear probability matrices
    for ( iwf = 0; iwf < isp->nums; iwf++ )
        for ( jwf = 0; jwf < isp->numr; jwf++ ) {
            isp->dprob_1_mat [ iwf ] [ jwf ] = 0;
        isp->dprob_2_mat [ iwf ] [ jwf ] = 0;
        isp->dprob_3_mat [ iwf ] [ jwf ] = 0;
        isp->dprob_mat [ iwf ] [ jwf ] = 0;
    }

    switch ( isp->dec_r ) {
        case 11:
         assert ( isp->allparameters [ isp->pstart + 1 ] == 0 );
         assert ( isp->allparameters [ isp->pstart + 2 ] == 0 );
         break;
        case 12:
         assert ( isp->allparameters [ isp->pstart ] == 0 );
         assert ( isp->allparameters [ isp->pstart + 2 ] == 0 );
         break;
        case 13:
         assert ( isp->allparameters [ isp->pstart ] == 0 );
         assert ( isp->allparameters [ isp->pstart + 1 ] == 0 );
         break;
        case 14: 
         assert ( isp->allparameters [ isp->pstart + 2 ] == 0 );
         break;
        case 15: 
         assert( isp->allparameters [ isp->pstart + 1] == 0 );
         break;
        case 16: 
         assert ( isp->allparameters [ isp->pstart ]  == 0 );
         break;

        default: break;
    }
    // printf( "\nProbabilities set" );


    // printf( "\n Main loop" );
    /* Main loop 1. Get probability matrices required by isp->dec_r. Combine them via  isp->allparameters [ isp->pstart, +1,  + 2 ].
       Get cumulative probability matrix               */
    assert(0<=isp->numc && isp->numc < isp->numr);
    for ( iwf = 0; iwf < isp->nums; iwf++ ) {
      // Check for fsdt  or csdt
      if ( ( isp->csdev == 1 ) ||  ( isp->csduv == 1 ) ||( isp->fsdt == 1 ) ) {
       for ( jwf = 0; jwf < isp->numc; jwf++ ) {
          // Check for csdt
         if ( ( isp->csdev == 1 ) || ( isp->csduv == 1 ) ) {
            // Rule 1
            if ( isp->allparameters [ isp->pstart ] != 0 ) 
                  isp->dprob_1_mat [ iwf ] [ jwf ] =  eq3a_wrap ( 1, iwf, jwf, isp->allparameters, isp );
            else ( isp->dprob_1_mat [ iwf ] [ jwf ] = 0 );
                  
            // Rule 2
            if ( isp->allparameters [ isp->pstart + 1 ] != 0 ) 
                isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = eq3a_wrap ( 2, iwf, jwf, isp->allparameters, isp );
            else ( isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = 0 );

            // Rule 3
            if ( isp->allparameters [ isp->pstart + 2 ] == 0 ) ( isp->dprob_3_mat [ iwf ] [ jwf ] = 0 );
            else isp->dprob_3_mat [ iwf ] [ jwf ] = eq3a_wrap ( 3, iwf, jwf, isp->allparameters, isp );
          }
          else {
                 // FSDT
             // Rule 1
             if ( isp->allparameters[ isp->pstart ] != 0 ) 
                isp->dprob_1_mat [ iwf ] [ jwf ] = eq3_wrap ( 1, iwf, jwf, isp->allparameters, isp );
             else ( isp->dprob_1_mat [ iwf ] [ jwf ] = 0 );
             // Rule 2
             if ( isp->allparameters[ isp->pstart + 1 ] != 0 )
                 isp->dprob_2_mat [ iwf ] [ jwf + 1 ] = eq3_wrap ( 2, iwf, jwf, isp->allparameters, isp );
             else ( isp->dprob_2_mat [ iwf ] [ jwf ] = 0 );
             // Rule 3
             if ( isp->allparameters [ isp->pstart + 2 ] == 0 ) ( isp->dprob_3_mat [ iwf ] [ jwf ] = 0 );
             else isp->dprob_3_mat [ iwf ] [ jwf ] = eq3_wrap ( 3, iwf, jwf, isp->allparameters, isp );
          }
           }
           // Get last entry in each row of dprob_1_mat and dprob_3_mat 
           // Get first entry in each row of dprob_2_mat 
       if ( isp->allparameters [isp->pstart ] != 0 )
         missing_entry ( isp->dprob_1_mat, isp, iwf, 0, isp->numc - 1 );
       if ( isp->allparameters [isp->pstart + 1 ] != 0 )
           missing_entry ( isp->dprob_2_mat, isp, iwf, 1, isp->numc );
       if ( isp->allparameters [ isp->pstart + 2 ] != 0 )
                missing_entry ( isp->dprob_3_mat, isp, iwf, 0, isp->numc - 1 );
           // Combine Rule 1, Rule 2, and Rule 3 results to get dprob_mat
       double dpsum = 0;
           for ( jwf = 0; jwf < isp->numr; jwf++ ) {  
         isp->dprob_mat [ iwf ] [ jwf ] =  ( isp->allparameters [isp->pstart ] *  isp->dprob_1_mat [ iwf ] [ jwf ]
                                               + isp->allparameters [ isp->pstart + 1 ] *  isp->dprob_2_mat [ iwf ] [ jwf ]
                           + isp->allparameters [ isp->pstart + 2 ] *  isp->dprob_3_mat [ iwf ] [ jwf ] );
         if ( isp->dprob_mat [ iwf ] [ jwf ] < 0 ) {
             printf ( "\n %f  %d  $d \n", 
               isp->dprob_mat [ iwf ] [ jwf ], iwf, jwf );
             printf ( "\n %f  %f  $f \n", 
                  isp->allparameters [isp->pstart ],
                  isp->allparameters [isp->pstart +1 ],
                  isp->allparameters [isp->pstart + 2] );
             exit( 5 );
             }
           assert ( isp->dprob_mat [ iwf ] [ jwf ] >= 0 );  
           dpsum += isp->dprob_mat [ iwf ] [ jwf ];
           }
           for ( jwf = 0; jwf < isp->numr; jwf++ ) {  
           isp->dprob_mat [ iwf ] [ jwf ] /= dpsum;
               assert ( isp->dprob_mat [ iwf ] [ jwf ] <= 1.0  );
       }
      }
      // SDT: Rule1, Rule 2, and Rule3 sdt probabilities are identical
      // Function sdt computes p(R=j) over jwf=1, ... , numr
      else wfdum = sdt ( iwf, rs_a );
    }
       

}

void missing_entry( double **dpmat,  struct rsmgff *isp, int snum, int r_start, int r_end )
{

    int jwf;
    double r_sum = 0;

    for ( jwf = r_start; jwf <= r_end; jwf++ ) {
      dpmat [ snum ] [ jwf ] = fabs ( dpmat [ snum ] [ jwf ] );
      r_sum += dpmat [ snum ] [ jwf ];
    }
    if ( r_sum > 1.0 + EPS ) {
    printf ( "\n r_sum = %7.5f\n", r_sum );
    fflush ( stdout );
    }
    if ( r_sum <= 1.0 ) {
        if ( r_start == 0 ) dpmat [ snum ] [ isp->numc ] = 1.0 - r_sum;
    else dpmat [ snum ] [ 0 ] = 1.0 - r_sum;
    }
    else {  
      if ( r_start == 0 ) r_sum += dpmat [ snum ] [ isp->numc ];
      else  r_sum += dpmat [ snum ] [ 0 ];
      // Normalize row
      for ( jwf = 0; jwf <= isp->numc; jwf++ ) dpmat [ snum ] [ jwf ] /= r_sum;
    }
    // Final check
    for ( jwf = 0; jwf < isp->numr; jwf++ )
        assert ( ( dpmat [ snum ] [ jwf ] <= 1  ) && ( dpmat [ snum ] [ jwf ] >= 0 ) );
}

double normal ( double x, double mu, double sigma )
{
    assert( sigma > 0 );
    double z = ( x - mu ) / sigma;
    return exp ( -z * z / 2.0 ) / (sqrt ( 2 * M_PI) * sigma );
}


inline double dmax ( double a, double b )
{
    return a>b ? a : b;
}

inline double dmin ( double a, double b )
{
    return a<b ? a : b;
}



double eq3_wrap ( int rk1kk23, int ie3, int je3, double *pp, C struct rsmgff *isp )
{
    // Ssdsum != 0
    int j3w = je3;

    C int nc = isp->numc;
    assert ( j3w >= 0 && j3w <= nc );
    C double mus = pp [ isp->sm_start + ie3 ];
    C double sigmas = pp [ isp->ssd_start + ie3 ];
    double *mu = double1alloc(nc+1);
    double *sigma = double1alloc(nc+1);
    double mumax = mus + 6 * sigmas; 
    double dprob;
    int i3w;
    for( i3w = 0; i3w <nc; i3w++ )  {
    mu [ i3w ] = pp [ isp->cm_start + i3w ];
    sigma [ i3w ] = pp [ isp->csd_start + i3w ];
    if( mumax < mu [ i3w ] + 6 * sigma[ i3w ] )
        mumax = mu[ i3w ] + 6 * sigma[ i3w ];
    }
    mu [ i3w ] = mumax + 6.0 * sigmas;
    sigma [ i3w ] = sigmas;
    // printf ( "mu[%d]=%g sigma[%d]=%g\n", i3w, mu [ i3w ], i3w, sigma [ i3w ] );
    dprob  = eq3( rk1kk23, j3w, nc, mu, sigma, mus, sigmas, isp );
    if ( isnan( dprob ) ) dprob = 1E-50;
    double1free ( mu );
    double1free ( sigma );
    return dprob;
}

double eq3 ( int rk1kk23, int j, int n, double *mu, double *sigma, double mus, double sigmas,
        C struct rsmgff *isp )
{
    assert(isp);
    struct info_s info;
    info.j = j;
    info.sigma = sigma;
    info.n = n;
    info.mu = mu;
    info.mus = mus;
    info.sigmas = sigmas;
    info.isp = isp;
    info.rule = rk1kk23;
    C double minf = mus-sigmas * 6.0;
    C double mbreak = mus-sigmas * 2.0;
    C double pbreak = mus+sigmas * 2.0;
    C double pinf = mus+sigmas * 6.0;
    double sL;
    double sC;
    double sR;
    // printf ( "j=%d minf=%g, pinf=%g\n", j, minf, pinf );
    C double sguess = 0.2;
    C int kmax = 5;

    sC = qromox ( outerkernel, mbreak, pbreak, trapzd, &info, n, info.qracc(), sguess, kmax, RATIONAL_OUTER );
    if(!finite(sC)) return quiet_nan(0);
    sL = qromox ( outerkernel, minf, mbreak, trapzd, &info, n, info.qracc(), 0.1*sguess+sC, kmax, RATIONAL_OUTER );
    if(!finite(sL)) return quiet_nan(0);
    sR = qromox ( outerkernel, pbreak, pinf, trapzd, &info, n, info.qracc(), 0.1*sguess+sC+sL, kmax, RATIONAL_OUTER );
    return sL + sC + sR;
}

double outerkernel ( double s,  void *infoptr, int nc )
{
    // fprintf(stderr, "Outerkernel %g\n", s);
    struct info_s *info = ( struct info_s * )infoptr;
    C int j = info->j;
    assert( info->isp );
    assert( info->sigma[ j ] >= 0.0 );
    infoinner_s  iinner(info, s);
    C double sguess = 0.2;
    C double pinf = dmax( info->mu[ j ], s ) + info->sigma[ j ] * 6.0;
    C double pbreak = dmax( info->mu[j] + info->sigma[ j ]*2.0, s + info->sigma[j]*1.0 );
    C double nbreak = info->mu[j] - info->sigma[ j ]*2.0;
    assert ( info->sigma[j] >= 0.0);
    assert ( pinf >= info->mu[j]);
    assert ( pinf >= s );

    C double qbreak = info->mu[j] + info->sigma[ j ]*2.0;
    C double mbreak = dmin( info->mu[j] - info->sigma[ j ]*2.0, s - info->sigma[ j ] );
    C double pminf = dmin ( s, info->mu[j] ) - info->sigma[ j ]*6.0;
    assert ( info->sigma[j] >= 0.0);
    assert ( pminf <= info->mu[j]);
    assert ( pminf <= s );
    double sC=0.0, sN=0.0, sP=0.0;

    if ( info->rule == 1 ) {
        // EQ (1)
    if ( pinf <= s ) return 0.0;
        assert ( info->sigma[j] >= 0.0);
        assert ( pinf >= info->mu[j]);
        assert ( pinf >= s );
    // printf ( "\ts=%g pinf=%g\n", s, pinf );
    // printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, info->mus, info->sigmas ),
    //  qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );

    assert(s < pbreak);
    assert(nbreak < pbreak);
    sC = qromox( innerkernel, dmax(s, nbreak), pbreak, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    if(s < nbreak) {
      sN = qromox ( innerkernel, s, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(pbreak < pinf);
    sP = qromox( innerkernel, pbreak, pinf, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
    }

    if ( info->rule == 2 ) {
        // EQ (2)
    if ( pminf == s ) return 0.0;
    assert ( pminf <= s );
    // printf ( "\ts=%g pinf=%g\n", s, pminf );
    // printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", pminf, s, normal ( s, info->mus, info->sigmas ),
    //     qromox ( innerkernel, pminf, s, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );
    assert(s > mbreak);
    assert(mbreak < qbreak);
        sC = qromox( innerkernel, mbreak, dmin(s, qbreak), INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
    if(!finite(sC)) return quiet_nan(0);
    if(s > qbreak) {
      sN = qromox ( innerkernel, qbreak, s, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(mbreak > pminf);
        sP = qromox( innerkernel, pminf, mbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
    }

    if ( info->rule == 3 ) {
       if ( pinf <= s ) return 0.0;
       // First part of Rule 3
       assert ( info->sigma[j] >= 0.0);
       assert ( pinf >= info->mu[j]);
       assert ( pinf >= s );
       // printf ( "\ts=%g pinf=%g\n", s, pinf );
       // printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, info->mus, info->sigmas ),
       //      qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );
       assert(s < pbreak);
       assert(nbreak < pbreak);
       sC = qromox( innerkernel, dmax(s, nbreak), pbreak, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
       if(!finite(sC))  return quiet_nan(0);
       if(s < nbreak) {
      sN = qromox ( innerkernel, s, nbreak, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
      if(!finite(sN)) return quiet_nan(0);
        }
    assert(pbreak < pinf);
        sP = qromox( innerkernel, pbreak, pinf, INTALG, &iinner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );

        if ( info->j != 0 ) {
           // Second part of Rule 3
       if ( pminf <= s ) {
         // Set rule to 4 and decrement j for innerkernel
          info->rule = 4;
              info->j = j -  1;
              struct infoinner_s ii4nner(info, s);
              ii4nner.j = j - 1;
          // printf ( "\ts=%g pinf=%g\n", s, pminf );
          // printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", pminf, s, normal ( s, info->mus, info->sigmas ),
          //    qromox ( innerkernel, pminf, s, INTALG, &iinner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER ) );
          assert(s > mbreak);
          assert(mbreak < qbreak);
          double sCx = 0.0, sNx = 0.0;
              sCx = qromox( innerkernel, mbreak, dmin(s, qbreak), INTALG, &ii4nner, nc, info->qracc(), sguess, KMAX, RATIONAL_INNER );
          if(!finite(sCx))return quiet_nan(0);
          sC +=sCx;
          if(s > qbreak) {
            sNx = qromox ( innerkernel, qbreak, s, INTALG, &ii4nner, nc, info->qracc(), 0.1*sguess+sC, KMAX, RATIONAL_INNER );
            if(!finite(sNx)) return quiet_nan(0);
            sN += sNx;
              }
          assert(mbreak > pminf);
              sP += qromox( innerkernel, pminf, mbreak, INTALG, &ii4nner, nc, info->qracc(), 0.1*sguess+sC+sN, KMAX, RATIONAL_INNER );
          // Reset rule and increment j
              info->rule = 3;
              info->j = j;
              iinner.j = j;
          }
    }
   }
   double xx = normal ( s, info->mus, info->sigmas ) * (sN+sC+sP);
     //   return normal ( s, info->mus, info->sigmas ) * (sN+sC+sP);
   return xx;
}

double innerkernel ( double cj,  void *infoptr, int nc )
{
    int k;
    C struct infoinner_s *info = ( C struct infoinner_s * ) infoptr;
//      printf ( "cj=%g\n", cj );
//      printf ( "s=%g\n", info->s );
    C int j = info->j;
    C int rkkkrule=info->rule;
    C double r2 = sqrt ( 2.0 );
    double product = 1.0;
    double term=0.0, z1=0.0, z2=0.0;
    for ( k = 0; k <= info->n; k++ )    {
        assert (info->sigma[k] > 0.0);
    // printf ( "cj=%g k=%d muk=%g sigma[k]=%g\n", cj, k, info->mu[k], info->sigma[k] );
    // printf ( "s=%g k=%d muk=%g sigma[k]=%g\n", info->s, k, info->mu[k], info->sigma[k] );

    switch (rkkkrule )
        {
      case 1:
        assert ( info->s <= cj );
        if (  k == j ) {
        term = 1.0;
            break;
        }
            z1 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( info->s - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 <= z1 );
        term = 1.0 - ( erf( z1  ) - erf( z2 ) ) / 2.0;
        // printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
            break;
         case 2:
       assert ( info->s >= cj );
       if ( k == j )  {
        term = 1.0;
            break;
        }
        z1 = (cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( info->s - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 >= z1 );
        term = 1.0 - ( erf( z2 ) - erf( z1 ) ) / 2.0;
            break;  
     case 3:
        if ( cj <= info->s ) {
           term = 1.0;
           break;
        }
        assert( cj > ( 2 * info->s - cj ) );
        if ( k == j )  {
        term = 1.0;
            break;
        }
        z1 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        z2 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
        assert ( z2 >= z1 );
        term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
        // printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
            break;
     case 4:   
         // EQ (3C)
         assert ( ( 2 * info->s - cj ) >= cj );
         if ( k == j ) {
        term = 1.0;
            break;
         }
         z1 = ( cj - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
         z2 = ( ( 2 * info->s - cj ) - info->mu[ k ] ) / ( r2 * info->sigma[ k ] );
         assert ( z2 >= z1 );
         term = 1.0 - ( erf( z2  ) - erf( z1 ) ) / 2.0;
          // printf ( "z1=%g z2=%g term=%g\n", z1, z2, term );
              break;

        }
    assert ( term >= -EPS );
    assert ( term <= 1.0 + EPS );
    product *= term;
    assert ( product >= 0 );
    }
    double prxt = normal ( cj, info->mu[ j ], info->sigma[ j ] ) * product;
    if ( prxt < 0 ) fprintf(stderr, "Innerkernel %g %g\n", cj, info->s);
    assert ( prxt >= 0 );
    return prxt;

}

double eq3a_wrap ( int rk1kk23, int ie3a, int je3a, double *pp, C struct rsmgff *isp)
{
    // CSDT: ssdsum == 0
    int iq, jq;
    double dprob, mumax, sigmasum = 0.0;

    assert( ( isp->csdev == 1 ) || ( isp->csduv == 1 ) );
    jq = je3a;
    C int nc = isp->numc;
    assert ( jq >= 0 && jq <= nc );
    C double mus = pp [ isp->sm_start + ie3a ];
    C double sigmas = DBL0;
    double *mu = double1alloc(nc + 1);
    double *sigma = double1alloc(nc + 1);
    mumax = mus;
    for( iq = 0; iq <nc; iq++ ) {
    mu [ iq ] = pp [ isp->cm_start + iq ];
    sigma [ iq ] = pp [ isp->csd_start + iq ];
    sigmasum += sigma[ iq ];
    if( mumax < mu [ iq ] + 6 * sigma[ iq ] )
        mumax = mu[ iq ] + 6 * sigma[ iq ];
    }
    mu[ iq ] = mumax;
    sigma[ iq ] = sigmasum / nc;
    // printf ( "mu[%d]=%g sigma[%d]=%g\n", iq, mu [ iq ], iq, sigma [ iq ] );
    dprob = eq3a ( rk1kk23, jq, nc, mu, sigma, mus, sigmas, isp );
    double1free ( mu );
    double1free ( sigma );
    return ( dprob );
}

double eq3a ( int rk1kk23, int j, int n, double *mu, double *sigma, double mus, double sigmas, C struct rsmgff *isp )
{
    assert(isp);
    struct info_s info;
    C double s = mus;
    C int nc = isp->numc;
    info.j = j;
    info.sigma = sigma;
    info.n = n;
    info.mu = mu;
    info.mus = mus;
    info.sigmas = sigmas;
    info.isp = isp;
    info.rule = rk1kk23;
    infoinner_s iinner(&info, s);
    C double pinf = iinner.mu[ j ] + iinner.sigma[ j ] * 6.0;
    C double minf = iinner.mu[ j ] - iinner.sigma[ j ] * 6.0;

    // Check foor no integration
    if ( ( ( info.rule == 1 ) || (  info.rule == 3 ) ) && ( pinf <= s ) ) return 0.0;
    if ( (  info.rule == 2 ) && ( minf >= s ) ) return 0.0;

    // printf ( "\t*s=%g pinf=%g n=%g ik=%g\n", s, pinf, normal ( s, iinner.mus, iinner.sigmas ),
    //      qromox ( innerkernel, s, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER ) );

    C double sguess = 0.2;
    double qr = 0.0;


    if (  info.rule == 1 ) {
       if ( s < iinner.mu [ j ] ) {
        qr = qromox ( innerkernel, s>minf?s:minf, iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        qr += qromox ( innerkernel, iinner.mu[j], pinf, INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
       }
       else qr = qromox ( innerkernel, s>minf?s:minf, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }
    if (  info.rule == 2 ) {
       double brr2 = (s - minf ) / 3;
       if ( s > brr2 ) {
        qr = qromox ( innerkernel, brr2, s, INTALG,  &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
     if(!finite(qr)) return quiet_nan(0);
        qr += qromox ( innerkernel, minf,  brr2, INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
       }
       else  qr = qromox ( innerkernel,  minf, s, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }
    if (  info.rule == 3 ) {
       // First part of Rule 3
       if ( s < iinner.mu [ j ] ) {
        qr = qromox ( innerkernel, s>minf?s:minf, iinner.mu[j], INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
        if(!finite(qr)) return quiet_nan(0);
        qr += qromox ( innerkernel, iinner.mu[j], pinf, INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
       }
       else qr = qromox ( innerkernel, s>minf?s:minf, pinf, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
       if ( info.j== 0 ) return qr;

       // Else second part of Rule 3
       info.rule = 4;
       if ( minf >= s ) return 0.0;
       info.j = j - 1;
       iinner.rule = 4;
       iinner.j  = j - 1;
       if ( s > iinner.mu [ j - 1 ] ) {
      qr += qromox ( innerkernel, minf,  iinner.mu[j - 1], INTALG, &iinner, nc, iinner.qracc(), 0.5*(sguess+fabs(qr)), KMAX, RATIONAL_INNER );
          qr += qromox ( innerkernel, iinner.mu [ j - 1 ], s, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
      if(!finite(qr)) return quiet_nan(0);
       }
       else   qr += qromox ( innerkernel,  minf, s, INTALG, &iinner, nc, iinner.qracc(), sguess, KMAX, RATIONAL_INNER );
    }
    return qr;
}


int sdt ( int isdtx, struct rsmgff *isp )
{
    /* For signal detection theory, this function calculates p( R=j|Si ) for dprob_mat. 
       Rules 1 and 2 give identical results. Parameters are in pp */ 

    assert(isp);
    double ddenom, lastcp = 0, newcp = 0;

    // Get probability matrix value from scale values.
    ddenom = isp->allparameters [ isp->ssd_start + isdtx ];
    if ( ddenom <  DBL0 ) ddenom = DBL0;
    // Get all but last p=jsdt
    for ( int jsdt = 0; jsdt < isp->numr - 1; jsdt++ ) {
        /* Get z value  */
        double z_sdt = ( isp->allparameters [ isp->cm_start + jsdt ] - isp->allparameters [ isdtx ] ) / ddenom;
        newcp = gsl_cdf_ugaussian_P ( z_sdt );
    assert ( newcp >= lastcp );
        isp->dprob_mat [ isdtx ] [ jsdt ] = newcp - lastcp;
    lastcp = newcp;
    }
    // Get last entry for R=numr
    assert ( lastcp <= 1 );
    isp->dprob_mat [ isdtx ] [ isp->numr - 1 ] = 1 - lastcp;
    return ( 0 );
}


double Max(double a, double b) {
    return a > b ? a : b;
}

void wsdo_l_f_mgf (  struct rsmgff *isp )
{
  // This function takes the (pseudo)data matrix to get l_f, log likelihood. It ues the probability
  //     and proportion matrices to get measures of goodness of fit.
  //     isp->mgf [  ]  has the following arrangement:
  //          [ 0 ] : log_P
  //          [ 1 ] : r-sq
  //          [ 2 ] : rmsd
  //          [ 3 ] : b0
  //          [ 4 ] : b1
  //          [ 5 ] : k_l_div 

    assert( isp );
    int iev, jev;
    double l_f = 0.0;
    for ( int iev = 0; iev < isp->nums; iev++ )  {
    for ( int jev = 0; jev < isp->numr; jev++ ) {
//      assert ( isp->freq_mat [ iev ] [ jev ] >= -EPS );
        isp->prop_mat [ iev ] [ jev ] = isp->freq_mat [ iev ] [ jev ] / double ( isp->t_p_s );
        double prby = Max(isp->dprob_mat [ iev ] [ jev ], 1e-20);
        l_f += log( prby ) * isp->freq_mat [ iev ] [ jev ];
        }
    }
    isp->mgf [ 0 ]  = l_f;

    // Get sums, sumsquares, sumxprod, sumdiffssq    
    double sumd = 0.0, sumsqd = 0.0, sumt = 0.0, sumsqt = 0.0, sumdiffsq = 0.0, sumdt = 0.0;
    for ( iev = 0; iev < isp->nums; iev++ ) {
        for ( jev = 0; jev < isp->numr; jev++ ) {
            sumd += isp->prop_mat [ iev ] [jev ];
            sumsqd += isp->prop_mat [ iev ] [jev ] * isp->prop_mat [ iev ] [jev ];
            sumt += isp->dprob_mat [ iev ] [jev ];
            sumsqt += isp->dprob_mat [ iev ] [jev ] * isp->dprob_mat [ iev ] [jev ];
            sumdt += isp->prop_mat [ iev ] [jev ] * isp->dprob_mat [ iev ] [jev ];
        double p_d_diff = isp->prop_mat [ iev ] [jev ] - isp->dprob_mat [ iev ] [jev ];
            sumdiffsq += ( p_d_diff * p_d_diff ); 
        }
    }

    int totn = isp->nums * isp->numr;
    int df = totn - isp->nums - 2;
    isp->mgf [ 2 ]  = sqrt( sumdiffsq / totn );
    double md = sumd / totn;
    double mt = sumt / totn;
    double mtsq = mt * mt;
    double mtmd = mt * md;
    double sigd = sqrt( ( sumsqd  - md * md * totn ) / ( totn - 1 ) );
    double sigt = sqrt( ( sumsqt  - mtsq * totn ) / ( totn - 1 ) );
    double pearsr = ( sumdt / totn - mtmd ) / ( sigd * sigt );
    isp->mgf [ 1 ]  = pearsr * pearsr;
    isp->mgf [ 4 ]  = ( sumdt - totn * mtmd )/( sumsqt - totn * mtsq );
    isp->mgf [ 3 ]  = md - isp->mgf [ 4 ]  * mt;

    // Prevent true zeroes in dprob_mat when data >0 before Kullback-Leibler calculation
    isp->mgf [ 5 ]  = 0;
    for ( iev = 0; iev < isp->nums; iev++ ) {
        for ( jev = 0; jev < isp->numr; jev++ ) {
        if ( isp->prop_mat [ iev ] [jev ] > 0 ) {
        double dprb = isp->dprob_mat [ iev ] [ jev ];
        if (dprb == 0) dprb = 1.0E-15;
        isp->mgf [ 5 ] += isp->prop_mat [ iev ] [ jev ] * log ( ( isp->prop_mat [ iev ] [ jev ] ) / dprb );
        }
    }
    }
}


void write_p_f_pair ( C struct rsmgff *isp, int nset )
{
 
    int rpts, spts;

    fprintf( isp->inPtr, "\n\n*****************************************************************\n");
    if ( nset < 0 )fprintf( isp->inPtr, "\n   Set 0 only \n" );
    else fprintf( isp->inPtr, "\n   Set %d \n", nset ); 
    fprintf( isp->inPtr, "\n\n*****************************************************************\n\n");
    fprintf( isp->inPtr, "\n\n  Parameters: " );
    fprintf( isp->inPtr, "\n  Signal means\n " );
    for ( spts = 0; spts <= isp->sm_end; spts++ ) fprintf( isp->inPtr, "\t%5.3f", isp->allparameters [ spts ] );
    fprintf( isp->inPtr, "\n  Signal sd's\n " );
    for ( spts = isp->ssd_start; spts <= isp->ssd_end; spts++ ) fprintf( isp->inPtr, "  %5.3f", isp->allparameters [ spts ] );
    fprintf( isp->inPtr, "\n  Criterion means\n" );
    for ( spts = isp->cm_start; spts <= isp->cm_end; spts++ ) fprintf( isp->inPtr, "  %5.3f", isp->allparameters [ spts ] );
    fprintf( isp->inPtr, "\n  Criterion sds's\n" );
    for ( spts = isp->csd_start; spts <= isp->csd_end; spts++ ) fprintf( isp->inPtr, "  %5.3f", isp->allparameters [ spts ] );
    fprintf( isp->inPtr, "\n PR1 = %6.5f, PR2 = %6.5f, PR3 = %6.5f ", isp->allparameters [ isp->pstart ],
         isp->allparameters [ isp->pstart + 1 ], isp->allparameters [ isp->pstart + 2 ] );

    /*    if ( PR1 !=0 ) {
        fprintf( isp->inPtr, "\n\n  PR1 = %5.3f", PR1 );
    fprintf( isp->inPtr, "\n  Rule 1 frequency matrix\n" );
    mat_out ( isp->freq1_mat );
    }
    if ( PR2 !=0 ) {
        fprintf( isp->inPtr, "\n\n  PR2 = %5.3f", PR2 );
    fprintf( isp->inPtr, "\n  Rule 2 frequency matrix\n" );
    mat_out ( isp->freq2_mat );
    }
    if ( isp->allparameters [ isp->pstart + 2 ] !=0 ) {
        fprintf( isp->inPtr, "\n\n  PR2 = %5.3f", PR2 );
    fprintf( isp->inPtr, "\n  Rule 3 frequency matrix\n" );
    mat_out ( isp->freq3_mat );
    }  */

    fprintf( isp->inPtr, "\n\n  Combined probability matrix\n" );
    for ( spts = 0; spts < isp->nums; spts++ ) {
    for ( rpts = 0; rpts < isp->numr; rpts++ ) fprintf( isp->inPtr, "  %5.3f", isp->dprob_mat [ spts ] [ rpts ] );
    fprintf( isp->inPtr, "\n" );
    }

    fprintf( isp->inPtr, "\n\n  Combined frequency matrix\n" );
    for ( spts = 0; spts < isp->nums; spts++ ) {
    for ( rpts = 0; rpts < isp->numr; rpts++ ) fprintf( isp->inPtr, "  %5d", isp->freq_mat [ spts ] [ rpts ] );
    fprintf( isp->inPtr, "\n" );
    }


    // Write measures of goodness of fit
    fprintf( isp->inPtr, "\n\n" );
    fprintf( isp->inPtr, "\n logP = %f", isp->mgf [ 0 ] );
    fprintf( isp->inPtr, "\n r-squared = %f", isp->mgf [ 1 ] );
    fprintf( isp->inPtr, "\n rmsd = %f", isp->mgf [ 2 ] );
    fprintf( isp->inPtr, "\n b0 = %f", isp->mgf [ 3 ] );
    fprintf( isp->inPtr, "\n b1 = %f", isp->mgf [ 4 ] );
    fprintf( isp->inPtr, "\n K_L = %f", isp->mgf [ 5 ] );
    fprintf( isp->inPtr, "\n\n" );
}

/* void mat_out ( int **fmat, C struct rsmgff *isp ) 
{
    for ( int spts = 0; spts < isp->nums; spts++ ) {
    for ( int rpts = 0; rpts < isp->numr; rpts++ ) fprintf( isp->inPtr, "\t%5d", fmat [ spts ] [ rpts ] );
    fprintf( isp->inPtr, "\n" );
    }
    }                                                                                  */

void free_dm ( C struct rsmgff *isp )
{

    int2free( isp->freq1_mat );
    int2free( isp-> freq2_mat );
    int2free( isp-> freq3_mat );
    int2free( isp-> freq_mat );

    double2free ( isp->dprob_1_mat );
    double2free ( isp->dprob_2_mat );
    double2free ( isp->dprob_3_mat );
    double2free ( isp->dprob_mat );
    double2free ( isp->prop_mat );

    double1free( isp->allparameters );
    double1free( isp->mgf );
    gsl_rng_free( r );
    fclose(  isp->inPtr );
}









Rosner_Kochanski_2016/lib/get_lli.h


/* This is get_lli.h */

struct initialization_gll {
        char header[1024];
        int nums, numr, numc;
        int nallparams;
        int dec_r;
        double qracc;
        int s_mstart, s_mend, s_sdstart, s_sdend, c_mstart, c_mend;
        int  c_sdstart, c_sdend, pstart;
        double ssdsum, csdsum;
        double *allparameters;
        double log_P;
	double **dprob_1_mat;
	double **dprob_2_mat;
	double **dprob_3_mat;
	double **dprob_mat;
        int **freq_mat;
        FILE *inPtr;
};


// Functions
void open_file( char gen_name [ 50 ], struct initialization_gll *isp );

void lcjcgll_init ( struct initialization_gll *isp );

void wsdo_logp ( struct initialization_gll *isp );

void missing_entry( double **dpmat, C struct initialization_gll *isp, int r_start, int r_end, double PRx );

double normal ( double x, double mu, double sigma );

double outerkernel ( double s,  void *infoptr, int nc );

double innerkernel ( double cj,  void *infoptr, int nc );

double eq3_wrap ( int r12, int ie3, int je3, double *pp, C struct initialization_gll *isp );

double eq3 ( int r12, int j, int n, double *mu, double *sigma, double mus, double sigmas,
		C struct initialization_gll *isp );

double eq3a_wrap ( int r12, int ie3a, int je3a, double *pp, C struct initialization_gll *isp );

double eq3a ( int r12, int j, int n, double *mu, double *sigma, double mus, double sigmas,
		C struct initialization_gll *isp );

int sdt ( int isdtx, struct initialization_gll *isp );

double Max(double a, double b);

void wsdo_l_f ( struct initialization_gll *isp );

void free_dm ( C struct initialization_gll *isp );










Rosner_Kochanski_2016/setup.py


from distutils.core import setup
from distutils.extension import Extension

try:
	from Cython.Distutils import build_ext
except:
	print "Cannot find Cython.distutils.   You may not have cython installed."
	print "Look at http://www.cython.org ."
	sys.exit(1)

import os
GPKhome = '/scratch/gpk/stable'
import gmisclib.Num as Num
Include_dirs = [ '.', Num.get_include(), os.path.join(GPKhome, 'include') ]
LibDirs = [ '.', os.path.join(GPKhome, 'lib'),
		'/usr/local/lib64', '/usr/local/lib' ]

setup(
	name = "bsr_analysis", version='0.3.1',
	description = "ZZZ",
	author = "Greg Kochanski",
	url = "http://kochanski.org/gpk",
	author_email = "gpk@kochanski.org",
	scripts = ['bin/bsr_analysis.py'],
	ext_modules=[ 
		Extension("bsr_analysis_guts",
				["lib/bsr_analysis_guts.pyx", 'lib/lawcjcrk.cpp'],
				include_dirs = Include_dirs,
				library_dirs = LibDirs,
				libraries = ['gpk', 'gsl', 'gslcblas'],
				depends = ['lib/lawcjcrk.h'],
				extra_compile_args=['-g', '-UNDEBUG'],
				# extra_link_args=['-g']
				language = "c++",
				),
		],
	include_dirs = [
			Num.get_include()
			],
	cmdclass = {'build_ext': build_ext},
	license = 'GPL2',
	keywords = "misc",
	platforms = "All",
	classifiers = [
		'License :: OSI Approved :: GNU General Public License (GPL)',
		'Operating System :: OS Independent',
		'Development Status :: 3 - Alpha',
		'Topic :: Scientific/Engineering',
		'Environment :: Console',
		'Intended Audience :: End Users/Desktop',
		'Intended Audience :: Science/Research',
		'Programming Language :: Python',
		# X11
		'Operating System :: OS Independent',
		'Programming Language :: Python',
		],
	long_description = """Long
	"""
	)









