9.2.5 MakeFSA
Application purpose

MakeFSA

MakeFSA constructs an FSA definition from the probed hidden unit activations from a recurrent
Elman network simulated with tlearn. A cluster analysis program is required to extract the locations
of the FSA’s states within the hidden unit space. The resulting clusters are loaded into MakeFSA.
Transition tables are generated for the hidden unit activation data, and used to construct a
deterministic FSA.

Usage

*** MakeFSA -- wite an FSA definition for a tlearn probe run
Version 0.06 build 11:12:37 Oct 8 1999 [IRI X64 6.5 | P25 m ps]
Usage: makefsa {k-neans vectors} {pattern file} {probe file}
{tags file} {FSA definition}

VWere: {k-means vectors} -- mean vectors from k-means clustering
{pattern file} -- pattern definition of inputs
{probe file} -- output fromtlearn probe
{tags file} -- tags representing input/output |ines
['-" for no translation]
{FSA definition} -- file to wite FSAto ['-' for stdout]

Required input files:
- A codebook resulting from either ellipsoidal or spherical cluster analysis
A pattern file representing the training sequence
A .probe file generated by a probe run of tlearn
An optional .reset file used by tlearn during learning

MakeFSA will generate an FSA definition file that can be simulated with Ingo Schellhammer’s
autosim FSA simulator.

Modes used

StdDefs, 2DArray, TokenLst, TokScan, Vector_Utils, Vector_Read, Gauss, Cluster, CorrMatrix,
SmdArray

Source code

Makefile

TARGET=nmkef sa

VERSI ON=020

CFl LES=nmkef sa. ¢ vector_utils.c vector_read. c tokenl st.c tokscan. c sndarray.c cluster.c
corr_matrix.c gauss2.c 2darray.c

HFI LES=st ddefs. h vector _utils.h vector_read. h tokenl st. h tokscan. h snmdarray. h cluster.h
corr_matrix. h gauss.h 2darray. h

OBJFI LES=${ TARGET}.0 vector_utils.o vector_read.o tokenlst.o tokscan.o sndarray.o cluster.o
corr_matrix.o gauss2.0 2darray.o

DI STFI LES=Makefi | e nakef sa. hel p. make ${CFlI LES} ${HFI LES} ${ TARCGET}

SYSVER=\""unane -nprs’\"

CC=cc
CFLAGS=- apo - 64 - DPLATFORM="${ SYSVER}" - DUNI X
LFLAGS=-1m

${ TARGET}: ${ OBJFI LES}
${CC} ${CFLAGS} -0 ${TARGET} ${OBJFILES} ${LFLAGS}

hel p: ${ TARGET}
${ TARGET} --help

cl ean:
rm-f *. o ${ TARCET}

dist: ${Dl STFI LES}
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tar cvf ${ TARCET}_v${VERSIO\}.tar ${Dl STFI LES}
gzip -f ${TARGET} _v${VERSI O\}. tar

.Cc.0
${CC} ${CFLAGS} -c $*.c

MakeFSA.c

-~
*

Makefsa -- Generates an FSA fromeither k-nmeans or ellipsoidal cluster
anal ysis and tlearn hidden units probe out put
Used to nake a corresponding FSA for an el man network one step
| ookahead t ask

Aut hor: Dylan Miir (dr.muir@tudent. qut.edu. au)

QUT MLRC LPG Senester 2 1999

Date: 4th October, 1999

Modi fied: 11th Septenber, 2000

Version: 0.20

Usage: nekefsa {cluster type} -- s (spherical) or e (elliptical)

{cluster neans input} -- whitespace-delinmted, one vector per line

{probe file}
{tags file}

{pattern file} --

(line #) (input) (output)
output fromtlearn -p run
tags representing input / output

l'ines

(no translation occurs if '-' is specified)
tlearn reset file

WIl reset FSA to zero state for each reset
(no resets are used if '-' is specified)
wite FSA definition to this file

(wites to stdout if '-' is specified)

{resets file} --

{FSA definiton file} --

Modul es used: vector_utils, vector_read, cluster, stddefs, sndarray

P T T I R . T R RN

Aknow edgenents: Schel |l hanmer, |., Diederich, J., Towsey, M, Brugman
and Recurrent Neural Networks: An Analysis of an El man Network
Lear ni ng Task"

*/

C., "Know edge Extraction
trained on a Natural Language

/* -- Required nobdules -- */
<stdi o. h>
<stdlib. h>
#i ncl ude <sys/types. h>
#i ncl ude <tine. h>
#if defined( UNI X)
#i ncl ude <uni std. h>
#endi f
#if defined( W N32)
#define strcasecnp
#endi f
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

#i ncl ude
#i ncl ude

_stricnp

<string. h>
"stddefs. h"
"vector_utils.h"
"vector_read. h"
"cluster.h"
"2darray. h"
"corr_matrix.h"
"sndarray. h"

"t okenl st. h"

"t okscan. h"

/* -- defines -- */
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

APP_NANE
HELP

CLUSTER TYPE
CODEBOOK_FI LE
PATTERN_FI LE
PROBE_FI LE
TAGS FI LE
RESET_FI LE
FSA FILE
NUMARGS

co~NOOUBAWNRELELO

#def i
#def i
#def i
#def i

VERSI ON
HELP_FI LE
MAXTAGLENGTH
MAXCLASSES

"0.20"
"makef sa. hel p"
20
100

ne
ne
ne
ne /* Used for unigramarray if */
/* no tags file was supplied */

#def i
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#defi ne CODEBOOK_KMEANS vect or **
#defi ne CODEBOOK _2CLUST corrMatrix *

#define Abort(x) AbortPrint((x), __LINE , _ FILE );

#define MAX(x, y) ((x) > (y) ? (x) : (¥))

/* -- kneans typedefs -- */

typedef void *codebook; /* could be knmeans or o2clust */
/* -- kmeans hel per function prototypes -- */

voi d Usage(FI LE *output, char *appNane);
voi d Hel p(FI LE *out put, char *appNane);
void AbortPrint(int code, int line, char *file);
voi d ProcessConmandLi ne(int argc, char *argv[],
FILE **meansFile, FILE **patternFile, FILE **probeFile,
FILE **tagsFile, FILE **resetFile, FILE **fsaFile,
bool *useTags, bool *useResets, bool *use(?);
void CloseFiles(FILE *cbFile, FILE *patternFile, FILE *probeFile, FILE *tagsFile, FILE *resetFile,
FILE *fsaFile);
voi d PrintBanner(char *argv[], FILE *fsaFile, bool useTags, bool useResets, bool useQ2);
voi d ReadPattern(FILE *patternFile, int *predecessor, int *successor, bool *inFile);
i nt Fi ndNear est Nei ghbour (vector *vect, codebook currentBook, bool use®, int nunSeeds);
bool CheckC usterDi nensi ons(cluster *clust);
codebook ReadMeans(FILE *cbFile, bool use®, int *nunC usters);
voi d ReadTags(FILE *tagsFile, char **tagsArray[], int *numQutputs);
t okenLi st *ReadWhol eFi | e(FI LE *i nput);
voi d MakeFSADef Header (FI LE *fsaFile, int rescueState, int rescueCutput, int startState);
int FindStart State(codebook currentBook, bool use®, int nunCusters);
voi d ZeroUni gramArray(int array[], int size);
int FindMaxSlot(int array[], int size);
int InitResetFile(FILE *resetFile);
int ReadReset (FILE *resetFile);

/* -- Codebook functions -- */

/ *codebook CodebookNew(int slots, bool use®);*/

codebook CodebookDestroy(codebook book, int slots, bool use®);

codebook CodebookNewFronTl uster (cluster *clust, bool use®?);

codebook CodebookMakeCopy(codebook book, int slots, bool use®);

/*void WiteCodebook(FILE *out put, codebook book, int slots, bool use®);*/

/[* -- main -- */

int main(int argc, char *argv[])

FI LE *cbFile, *patternFile, *probeFile, *tagsFile, *resetFile, *fsaFile;
codebook book;
int nunCl ust ers, num nput Li nes, nunTeachExanpl es, nuniransitions;
bool term nate, useQ2;
vect or *vect;
int predecessor, successor, thisState, |astState,
start State, rescueCQutput;
bool inPatFile, inProbeFile, useTags, useResets;
sndarray fsaTransitions;
char **t agsArray;
int *uni granft at s;

/* srand48((double) time(0) + (double) getpid()); /* Initiallise rand48 generator */

ProcessCommandLi ne( argc, argv,
&cbFile, &patternFile, &probeFile,
& agsFile, &esetFile, &fsaFile,
&useTags, &useResets, &use?);

Print Banner (argv, fsaFile, useTags, useResets, useQ2);

if (useTags) {
ReadTags(tagsFil e, &tagsArray, &num nputLines);
fprintf(stderr, "Read % tags (%l input lines).\n", num nputLines, num nputlLines);
if (!(unigranStats = (int *) malloc(num nputLines * sizeof(int)))) {
fprintf(stderr, "*** Could not allocate inputs unigramarray.\n");

fprintf(stderr, " ([vd] classes)\n", num nputLines);
Abort (8);
}
ZeroUni gramArray(uni granStats, numl nputLi nes);
} else {

if (!(unigranStats = (int *) mall oc( MAXCLASSES * sizeof(int)))) {
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fprintf(stderr, "*** Could not allocate inputs unigramarray.\n");

fprintf(stderr, " ([vd] classes -- MAXCLASSES)\n", MAXCLASSES);
Abort (9);
}
Zer oUni gramArray(uni granttats, MAXCLASSES);
}
if (use®) {

book = (CODEBOOK _(R2CLUST) ReadMeans(cbFile, use®, &nunCl usters);
} else {
book = (CODEBOOK_KMEANS) ReadMeans(cbFile, use®, &nunC usters);

}

if (nunClusters == 0)
fprintf(stderr, "*** No clusters to convert!\n");
Abort (5);

fprintf(stderr, "Read % clusters.\n", nunC usters);

fsaTransitions = sArrayCreate();
InitResetFile(resetFile);

startState = FindStart State(book, use®, nunC usters);

|lastState = start State; /* Begin at zero state */
if (luseTags) numnputlLines = 0; /* Count input lines if we weren't given it */
nunmTeachExanpl es = 0; /* Current training pattern nunber */

inPatFile = inProbeFile = TRUE
term nate = FALSE;
while (!termnate) {
ReadPattern(patternFile, &predecessor, &successor, & nPatFile);
uni gr anft at s[ predecessor] ++; /* Count input */
if (useResets && ReadReset (resetFile) == nuniTeachExanpl es)
|astState = startState; /* Reset the FSA */
if (luseTags) num nputLines = MAX(num nputLi nes, predecessor);
if (!(vect = VectorReadlLi ne(probeFile, & nProbeFile)))
br eak;

thi sState = Fi ndNear est Nei ghbour (vect, book, use®, nunClusters) + 1;

if (!sArraylncrenent(fsaTransitions, 4, 1, lastState, predecessor, thisState, successor)) {

fprintf(stderr, "*** Error manipul ating sndArray.\n");

fprintf(stderr, " Cell: [wW]l[%W][%][%]\n", lastState, predecessor,

successor);

Abort (6);

if (lastState == 0) startState = thisState; /* get start state */
lastState = thisState;
termnate = ! (inPatFile & inProbeFile);
nunTeachExanpl es++;
i f (((numTeachExanpl es % 200) == 0) && (nuniTeachExanples > 1))
fprintf(stderr, "Read % inputs...\n", nuniTeachExanples);
}

fprintf(stderr, "Read % inputs total.\n", nunTeachExanples - 1);
fprintf(stderr, "Read %l transitions total.\n", sArrayCountLeaves(fsaTransitions));

rescueQut put = Fi ndMaxSl ot (uni granttats, num nputLi nes);
MakeFSADef Header (fsaFil e, startState, 10, startState);

nunilr ansi ti ons 0;

for (lastState = 1; lastState <= nunC usters; |astState++) {
for (predecessor = 0; predecessor < num nputLines; predecessor++) {
int mpState = 0, /* nmost probable state */
mpCQut put 0,
max Count 0
count;

if (!sArrayDoesCel | Exi st(fsaTransitions, 2, |lastState, predecessor))
conti nue; /* this transition desn't exist */

for (thisState = 0; thisState <= nunClusters; thisState++) {

thi sState,

if (sArrayDoesCel | Exi st(fsaTransitions, 3, lastState, predecessor, thisState)) {

if ((count = sArrayBranchWei ght (sArrayGet Cel | (fsaTransi tions,

predecessor, thisState))) > maxCount) {
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maxCount = count;
mpState = thisState;

}
maxCount = O;

for (successor = 0; successor < num nputLines; successor++) {

3,

| ast St at e,



i f ((count = sArrayAccess(fsaTransitions, 4, | ast St at e, pr edecessor, npSt at e,
successor)) > maxCount) {
maxCount = count;
mpQut put = successor;

}

if (useTags)
fprintf(fsaFile, "%, %, %, %8\ n", | ast St at e, mpSt at e, tagsArray[ predecessor],
tagsArray[ npQut put]);
el se
fprintf(fsaFile, "%, %, %, %d\n", |astState, npState, predecessor, npQutput);
nunmlr ansi ti ons++;
}
fprintf(stderr, "Pruned tree: % transitions left.\n", nuniransitions);

Cl oseFiles(cbFile, patternFile, probeFile, tagsFile, resetFile, fsaFile);

return O;

/* -- hel per functions -- */
voi d Usage(FI LE *output, char *appNane)

fprintf(output, "\n*** MakeFSA -- wite an FSA definition for a tlearn probe run\n");

fprintf(output, " Version % build % % [%]\n", VERSION, _ TIME__, _ DATE , PLATFORM;

fprintf(output, "Usage: % {cluster type} {codebook file} {pattern file} {probe file}\n",
appNane) ;

fprintf(output, " {tags file} {reset file} {FSA definition}\n");

fprintf(output, "Wiere: {cluster type} -- either (s)pherical or (e)lliptical\n");

fprintf(output, " {codebook file} -- codebook froma clustering run\n");

fprintf(output, " {pattern file} -- pattern definition of inputs\n");

fprintf(output, " {probe file} -- output fromtlearn probe\n");

fprintf(output, " {tags file} -- tags representing input/output |lines\n");

fprintf(output, " ['-* for no translation]\n");

fprintf(output, " {reset file} -- tlearn reset file. Each reset will set the\n");

fprintf(output, " FSA to the 'zero' state\n");

fprintf(output, " ['-" for no resets]\n");

fprintf(output, " {FSA definition} -- file to wite FSAto ['-' for stdout]\n");

fprintf(output, "For detailed info, type % --hel p\n", appNane);
fprintf(output, "\n");

}

void AbortPrint(int code, int line, char *file)

{
fprintf(stderr, "Aborting [% | %]...\n", file, line);
exi t(code);

}

voi d ProcessConmandLi ne(int argc, char *argv[], FILE **cbFile, FILE **patternFile, FILE **probeFile,
FILE **tagsFile, FILE **resetFile, FILE **fsaFile, bool *useTags, bool *useResets, bool *useQ2)
{
if ((argc > 1) && (strcasecnp(argv[HELP], "--help") == 0)) {
FILE *hel pFile;

if (!(helpFile = fopen(HELP_FILE, "wt"))) {
fprintf(stderr, "*** Could not create help file [%].\n", HELP_FILE);
Abort(1);

}

Hel p(hel pFil e, argv[ APP_NAME]);
printf("Created %\n", HELP_FILE);
exit(0);

if (argc < NUMARGS) {
Usage(stderr, argv[APP_NAMNE]);
fprintf(stderr, "*** Invalid nunber of argunments.\n");
Abort (2);

if (argc > NUMARGS)
fprintf(stderr, "--- Warning: extra argunents ignored.\n");

if (strcasecnp(argv[ CLUSTER TYPE], "s") == 0) {
*use® = FALSE;
} else if (strcasecnp(argv[ CLUSTER TYPE], "e") == 0) {
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*use®@ = TRUE;

} else {
fprintf(stderr, "*** Custer type nust be either (s)pherical or (e)lliptical.\n");
Abort (20);

if (!(*cbFile = fopen(argv[ CODEBOOK_FI LE], "rt"))) {
fprintf(stderr, "kxx Coul d not open cluster nmeans file [ %] for input.\n",
ar gv[ CODEBOOK_FI LE] ) ;
Abort (2);
}

if (!(*patternFile = fopen(argv[ PATTERN_FILE], "rt"))) {
fprintf(stderr, "*** Could not open pattern file [%] for input.\n", argv[ PATTERN FILE]);
Abort (3);

if (!(*probeFile = fopen(argv[ PROBE_FILE], "rt"))) {
fprintf(stderr, "*** Could not open probe file [%] for input.\n", argv[ PROBE_FILE]);
Abort (4);

if (strcnp(argv[ TAGS FILE], "-") == 0) {
*useTags = FALSE;
*tagsFile = NULL;

} else {
*useTags = TRUE,
if (!(*tagsFile = fopen(argv[ TAGS_FILE], "rt"))) {
fprintf(stderr, "*** Could not open tags file [%] for input.\n", argv[ TAGS_FILE]);
Abort (5);
}
}

if (strcnp(argv[ RESET_FILE], "-") == 0) {
*useResets = FALSE,
*resetFile = NULL;

} else {
*useResets = TRUE;
if (!(*resetFile = fopen(argv[ RESET_FILE], "rt"))) {
fprintf(stderr, "*** Could not open reset file [%] for input.\n", argv[ TAGS_FILE]);
Abort (6);
}
}

if (strcnp(argv[ FSA FILE], "-") == 0)
*fsaFile = stdout;

el se {
if (!(*fsaFile = fopen(argv[ FSA FILE], "wt"))) {
fprintf(stderr, "¥%%  Could not open FSA definition file [%] for output.\n",
ar gv[ FSA_FI LE]);
Abort (7);
}

}
}

void CloseFiles(FILE *cbFile, FILE *patternFile, FILE *probeFile, FILE *tagsFile, FILE *resetFile,
FILE *fsaFile)

{
if (cbFile !'= NULL) fclose(cbFile);
if (patternFile !'= NULL) fclose(patternFile);
if (probeFile !'= NULL) fclose(probeFile);
if (tagsFile !'= NULL) fclose(tagsFile);
if (resetFile !'= NULL) fclose(resetFile);
if (fsaFile != stdout) fclose(fsaFile);
}

void PrintBanner(char *argv[], FILE *fsaFile, bool useTags, bool useResets, bool use)

fprintf(stderr, "- MakeFSA ver %\n", VERSION);
fprintf(stderr, " o dustering type: ");
use®2 ?

fprintf(stderr, "ellipsoidal\n")

fprintf(stderr, "spherical\n");
fprintf(stderr, " o Qusters: << [%]\n", argv[ CODEBOOK FI LE]);
fprintf(stderr, " o Input patterns: << [%]\n", argv[ PATTERN_FILE]);
fprintf(stderr, o Hidden units probe: << [%]\n", argv[ PROBE_FILE]);
fprintf(stderr, ol/Oline tags definitions: << [");
useTags ?
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fprintf(stderr,

fprintf(stderr,
fprintf(stderr, " o
useResets ?

fprintf(stderr,

fprintf(stderr,
fprintf(stderr, " o
fsaFile == stdout ?

fprintf(stderr,

fprintf(stderr,

}

voi d Hel p(FI LE *hel pFi
fprintf(helpFile, "
fprintf(helpFile, "
fprintf(hel pFile,

Usage(hel pFile, app

"U%s]\n", argv[ TAGS FI LE])
"not translated]\n");
Resets: << [");

"taken from %]\n", argv[RESET_FILE])
"not used]\n");
FSA definition: >> [");
"- stdout]\n") :
"]\ n", argv[FSA FILE]);

| e, char *appNane)

B e R T T \n\n");

Name) ;

#i ncl ude "nekefsa. hel p. make"

}

voi d ReadPattern(FILE

{
int patternNum

fscanf(patternFile,

if (feof(patternFil
*inFile = FALSE;
}

codebook CodebookNew i
{

codebook newBook;

if (use®@) {
if (!(newBook =
return NULL;
} else {
if (!(newBook =
return NULL;
}

return newBook;

}

*patternFile, int *predecessor, int *successor, bool *inFile)

"od % %", &patternNum predecessor, successor);

e))

nt slots, bool use?)

( CODEBOOK_2CLUST) nal l oc(slots * sizeof(corrMatrix))))

(vector **) malloc(slots * sizeof(vector *))))

bool Checkd ust erDi nensi ons(cl uster *clust)

{
int di nensi ons;
cluster *clndex;
if (clust == NULL)

di nensi ons = cl ust

/* dinmension to check agai nst */
/* index into cluster */

return TRUE, /* enpty cluster, so we pass */

-> vect -> dinensions;

clndex = clust -> next; /* the first one passes by definition */

while (clndex !'= NULL) {
if (clndex -> vect -> dinensions != di mensions)

return FALSE;

clndex = clndex -> next;

}

return TRUE;
}

codebook CodebookNewFr
{

onCl uster(cluster *clust, bool use?)

codebook newBook; /* new codebook */
cluster *cl ndex; /* index into cluster */
int sl ot; /* slot index into codebook */

if (!(newBook = CodebookNew( Cl usterSize(clust), use(?)))

return NULL;

slot = 0;
clndex = clust;

while (clndex !'= NULL) {
( ( CODEBOOK_KMEANS) newBook)[sl ot] = Vector MakeCopy(cl ndex -> vect);
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clndex = clndex -> next;
sl ot ++;

}

return newBook;

}

codebook CodebookDestroy(codebook book, bool use®, int slots)
{

int sl ot ;

slot = 0;
while (slot < slots) {
i f(use®) {
ChMat ri xDest roy( (( CODEBOOK_2CLUST) book)[slot]);
} else {
Vect or Deal | ocat e( ( ( CODEBOOK_KMEANS) book)[slot]);
}

sl ot ++;

}

free(book);
return NULL;

}

int Fi ndNear est Nei ghbour (vector *vect, codebook currentBook, bool use®, int nunSeeds)

{

int sl ot ; /* index into codebook */
doubl e m nDi st /* current mninmm distance */
di st; /* current distance */
doubl e m nSl ot ; /* current slot of mninmmdistance*/
m nSlot = 0;
if (use®) {
m nDi st = CwvatrixCorrel ati onWt hVect ((( CODEBOOK_2CLUST) current Book)[0], vect);
} else {
m nDi st = Vect or Eucl i deanDi st (vect, (( CODEBOOK_KMEANS) current Book)[0]);
}
slot = 1;
while (slot < nunBeeds) {
if (use®) {
dist = CMatrixCorrel ati onWthVect ((( CODEBOOK_(RCLUST) currentBook)[slot], vect);
} else {
di st = VectorEuclideanDi st(vect, ((CODEBOOK_KMEANS) currentBook)[slot]);
}
if (dist < nmnDst) {
m nDi st = dist;
m nSlot = slot;
sl ot ++;
}

return (int) mnSlot;

codebook ReadMeans(FILE *cbFile, bool use®, int *nunCl usters)
{

corrMatri x *book;

cluster *clust;

if (use®) {
int sl ot ;

if (!(book = (CODEBOOK _(2CLUST) mal | oc( MAX_CLUSTERS * si zeof (corrMatrix))))
return NULL;

for (slot = 0; slot < MAX CLUSTERS; sl ot++)
book[ sl ot] = NULL;

slot = 0;
while (!feof (cbFile)) {
book[ sl ot] = CMatri xRead(cbFile);
i f (book[slot] != NULL)
sl ot ++;
}
*nunCl usters = slot;
return book;
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}

} else {
cl ust
cl ust

= ClusterNew);

= Cl ust er ReadFronFil e(cbFile);

*nunC usters = dusterSize(clust);

return CodebookNewFronCl uster (clust, use®?);

t okenLi st *ReadWhol eFi | e( FI LE *i nput)

{

voi

voi

}

t okenlLi st *list, *tenp;

bool inFile;
inFile = TRUE
list = ReadLi neTokens(input, & nFile); /* CGet the first line */

if (list == NULL)
return list;

while (inFile) {

temp = ReadLi neTokens(input, & nFile); /* Get the next line */

i st = Concat enat eTokenLi st (list, tenp);
}

return list;

d ReadTags(FILE *tagsFile, char **tagsArray[], int *nunQutputs)

t okenLi st *al | Tags, *index;
int nunirags;

al | Tags = ReadWhol eFi |l e(tagsFile);

if (allTags == NULL) {
fprintf(stderr, "*** Error reading tags file.\n");
Abort (7);

}

nunirags = 0O;

i ndex = al |l Tags;

while (index !'= NULL) {
i ndex = index -> NEXT;
nunTags++;

}

*nunut put s = nunirags;

if ('Allocate2DArray(tagsArray, 1, nunfTags, MAXTAGLENGTH)) {
fprintf(stderr, "*** Could not allocate tag array.\n");

Abort (8);
}

i ndex = al |l Tags;

nunfTags = O;

while (index !'= NULL) {
strcpy((*tagsArray)[ nunTags], index -> token);
i ndex = index -> NEXT;
nuniTags++;

}
Dest royTokenLi st (al | Tags) ;

d MakeFSADef Header (FILE *fsaFile, int rescueState, int rescueQutput, int startState)

fprintf(fsaFile, "Finite State Automaton Sinulator\n");
fprintf(fsaFile, "Rescue State = %d\n", rescueState);
fprintf(fsaFile, "Rescue Qutput = %\ n", rescueCutput);
fprintf(fsaFile, "Start State = %\ n", startState);
fprintf(fsaFile, "Transitions:\n");

fprintf(fsaFile, "(Fronfttate, ToState, | nput, Qutput)\n");

int FindStart State(codebook currentBook, bool use®, int nunC usters)

{

vect or *zero;
int start State;

if (use®) {
zero = Vect or Zer o( (( CODEBOOK_QRCLUST) curr ent Book) [ 0]
} else {

-> di mensi ons) ;
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zero = Vect or Zer o( (( CODEBOOK_KMEANS) current Book)[0] -> di nmensions);
}

startState = Fi ndNear est Nei ghbour (zero, currentBook, use®, nunC usters);

zero = VectorDeal | ocate(zero);
return start State,;

}
void ZeroUnigramArray(int array[], int size)
{
int count;
for (count = 0; count < size; count++)
array[count] = O;
}
int FindMaxSlot(int array[], int size)
{
int maxSl ot = O,
maxVal ue = 0,
count;
for (count = 0; count < size; count++) {
if (array[count] > nmaxVal ue) {
maxVal ue = array[count];
maxSl ot = count;
}
}
return naxSl ot;
}
int InitResetFile(FILE *resetFile)
{
int nunReset s;
fscanf(resetFile, "%\ n", &unResets);
return nunResets;
}
int ReadReset (FILE *resetFile)
{
int reset;
fscanf(resetFile, "%\ n", &reset);
return reset;
}
/* --- END of mmkefsa.c --- */
makefsa.help.make

/* Help make file for MakeFSA

Aut hor: Dyl an Miir (dr.nuir@tudent.qut.edu.au
Date: 4th COctober, 1999
Modi fied: 13th Septenber, 2000
Version: 0.02
/

E I

#define p(x) fprintf(helpFile, x);

p("\n");

p("This programcreates a deternmnistic FSA froma set of state definitions\n");
p("(clustering codebook) and a set of training vectors. This is used to obtain an\n");
p("FSA froma tlearn hidden units probe run and an AVQ (Euclidean di stance or correlation\n");
p("di stance) analysis of the hidden unit states.\n");

p("\n");
p("MakeFSA wi || generate a state for each cluster in the AVQ analysis. The\n");
p("training vectors will be read and a transition table generated fromstate to\n");

p("state given each input. Non-deterministic transitions are culled by taking\n");
p("the nost probable state noved to for each input, as well as the nost probable\n");
p("output for each transition.\n");

p("\n");

p("The FSA definition is augnented by a start state and a rescue state, as well as\n");
p("a rescue output. These are defined as:\n");

p(" o Start state: the state corresponding to the cluster containing the zero\n");

p(" vector.\n");
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p(" o Rescue state: at this stage, this is the same as the start state.\n");

p(" o Rescue output: the npbst common output for all inputs (i.e. a noun in\n");
p(" | anguage data).\n");
p("\n");

p("Inputs are:\n");

p(" o The type of clustering that was performed (spherical or elliptical).\n");

p(" o Afile corresponding to the clusters identified by the AVQ analysis.\n");

p(" o A pattern file with a list of input/output pairs for the training data.\n");
p(" o Afile of vectors containing the training data (hidden unit activations)\n");
p(" o An optional file specifing names ('tags') to give to each of the\n");

p(" intput / output lines (tags file).\n");

p("\n");

p("\n");

p("Input formats:\n");

p("Vector files(k-neans clusters, training set):\n");

p(" o Vectors are input one per line.\n");

p(" o Vector conponents are separated by whitespace (space or tab).\n");

p(" o All vectors in the file should be of the same dinensionality.\n");

p("\n");

p(" Codebook file:\n");

p(" o For k-neans clusters, see above.\n");

p(" o For o2clust clusters, the file format is determined by CVatri xWite in the");
p(" corr_matrix.c source file.\n");

p("\n");

p("Pattern file:\n");

p(" o each line follows the same pattern: input# intput output.\n");

p(" o input# starts fromzero and counts up to the nunber of inputs.\n");

p(" o input and output represent the input and output lines that should be\n");

p(" activated.\n");

p("\n");

p("Tags file:\n");

p(" o Tags are separated by whitespace (space, tab or <cr>).\n");

p(" o If this file is given, there MIST be at |least as nmany tags as input / output\n");
p(" lines. The program s behavi ous is undefined otherw se.\n");

p("\n");

p("\n");

p("Qutput formats:\n");

p("FSA Definition:\n");

p(" o The output format is designed to be used in Ingo Schellhamer's FSA\n");

p(" sinmulator "autosim. It consists of an explicit header which nust be\n");
p(" character perfect, containing the start state, rescue state and rescue\n");
p(" out put.\n");

p(" o Deterministic FSA transitions are given one per |line, separated by commas.\n");
p(" o If atags file was specifed, inputs and outputs are translated into tags.\n");

p(" (Note that this format is not conpatible with "autosim).\n");

p("\n");

p("\n");

p("Note: MakeFSA was designed for use on an el man-type recurrent neural network\n");
p(" trained on | anguage data to perform a one-step-lookahead task. Therefore\n");
p(" the input and output |ines correspond one-to-one, and the tags file can\n");
p(" be used to describe both. This should hold true for nbst FSAs. The\n");

p(" pattern files used were generated by concatenating lines in tlearn\n");

p(" __ .teach and ___ .data files. This will only work if the tlearn files\n");
p(" are in locallist format.\n");

p("\n");

p("\n");

p("\n");

p("\n");

#undef p

/* --- END of nakefsa. hel p. make --- */
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