9.2.8 tlbe
Application purpose

tlbe stands for tlearn bit error. It can extract the true error (not the averaged error generated by
tlearn) for a distributed output and target. It will give the number of incorrect predictions over a
tlearn run for a one-step-lookahead task.

Usage
*** TlearnBitError ver 0.24 -- outputs learning error statistics fromtlearn
Usage: tlbe {tagsFile} {inputFile} {patternFile} {outputFile}
Were: {tagsFile} -- tags representing input l|ines
{inputFile} -- output fromtlearn verify sweep
(specify '-' for stdin)
{patternFile} -- file to specify output targets
{outputFile} -- file to append output to
format: (#errors) (av. bit error) (av. correct) (av.
out put sun

(specify '-' for stdout)

Modules used
StdDefs, TokenL st, TokScan

Source code

Makefile

DI STFI LES=t okenl st.c tokenlst.h tokscan.c tokscan.h tlbe.c tlbe Mikefile stddefs.h
OBJFI LES=t okenl st. o tokscan.o tlbe.o

TARCGET=t | be

VERSI ON=024

CC=gcc -g
CFLAGS=
LFALGS=

${ TARGET}: ${ OBJFI LES}
${CC} -0 ${TARGET} ${OBJFILES}
cl ean:
rm-f *. o ${ TARCET}
di st: ${DI STFI LES}
tar cvf ${ TARCET}_v${VERSIO\}.tar ${Dl STFI LES}
gzi p ${ TARGET} v${VERSI ON\}. t ar

.C.0
${CC} ${CFLAGS} ${LFLAGS} -c $*.c

tlbe.c

/* Tlearn bit error (testing) calculation

Aut hor: Dylan Miir (dr.nuir@tudent. qut.edu.au)
QUT MLRC LPG August 1999
Date: 18th August, 1999
Modi fied: 9th Novenber, 1999
Version: 0.24
/

R

/* --- Includes --- */

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <uni std. h> /* for exit() */
#i ncl ude <stdlib. h>

#i ncl ude "tokenl st.h"

#i ncl ude "tokscan. h"

#i ncl ude "stddefs. h"

/* --- Defines --- */
#define VERSION "0.24"
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#defi ne HELPFILE "tl be. hel p"

#defi ne APPNAME 0
#define TAGSFILE 1
#define |NPUTFILE 2
#define PATTERNFI LE 3
#define OUTPUTFILE 4
#define NUMARGS 5

#define MAXTAGLENGTH 10

/* --- Hel per functions' definitions --- */

voi d Usage(FI LE *output, char *appNane);

void ProcessCommandLine(int argc, char *argv[], FILE **tagsFile, FILE **inputFile,

patternFile, FILE **outputFile);

void Abort(int retnum;

voi d Hel p(char *appNane);

voi d ReadTags(FILE *tagsFile, char **tagsArray[], int *numQutputs);

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

void ReadPattern(float patternArray[], FILE *inputFile, bool *inFile);

doubl e Qut put Sun(fl oat patternArray[], int numQutputs);

int ReadTarget (FILE *patternFile, bool *inFile);

int MaxSlot(float patternArray[], int numQutputs);

void d oseFiles(FILE *tagsFile, FILE *inputFile, FILE *patternFile, FILE *outputFile);
bool Allocate2DArray(char ***array, int xSize, int ySize, size_t elenentSize);

[* <= Main --- %/

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

FI LE *tagsFile, *inputFile, *patternFile, *outputFile;
char **t agsArray;

fl oat *patternArray;

int nunPatterns, numQutputs, target, predicted;

| ong bitError;

doubl e  avCQut put Sum

bool inFile;

Pr ocessConmandLi ne(argc, argv,
& agsFile, & nputFile, &patternFile, &outputFile);

ReadTags(tagsFile, &t agsArray, &unQutputs);

if ((patternArray = (float *) malloc(sizeof(float) * nunQutputs)) == NULL) {
fprintf(stderr, "*** Could not allocate pattern array.\n");
Abort (7);

}

printf(" TlearnBitError ver %\n", VERSIQON);

printf(" | Input file (tlearn output sweeps) [%]\n", argv[|NPUTFILE]);
printf(" | Pattern file (targets) [%]\n", argv[PATTERNFI LE]);
printf(" +-> Qutput file [%", argv[OQUTPUTFILE]);

outputFile == stdout ? printf(" (stdout)]\n\n") : printf("]\n\n");
printf("Read % tags (% output |ines)\n", nunmQutputs, nunmQutputs);

nunPat t er ns
avQut put Sum
bitError = 0;
inFile = TRUE
while (inFile) {
ReadPattern(patternArray, inputFile, & nFile);
avQut put Sum += Qut put Sun( patternArray, nunQutputs);

0;
0.0;

nunPat t er ns++;

target = ReadTarget(patternFile, & nFile);
predi cted = MaxSl ot (patternArray, nunCutputs);

if (target != predicted)
bi t Error ++;

if (nunPatterns > 100 && (nunPatterns % 1000 == 0))
fprintf(stderr, "Processed % patterns...\n", nunPatterns);

fprintf(stderr, "Processed % patterns total.\n", nunPatterns - 1);
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fprintf(outputFile, "%\t9%.2f9%At%.2f%®t% 2f\n", bitError, bitError / (float) nunPatterns *
100.0, (1.0 - (bitError / (float) nunmPatterns)) * 100.0, avQutputSum/ (float) nunPatterns);

CloseFiles(tagsFile, inputFile, patternFile, outputFile);

return O;

/* --- Hel per functions --- */

voi d Usage(FI LE *output, char *appNane)

fprintf(output, "\n*** TlearnBitError ver % -- outputs learning error statistics fromtlearn\n",
VERSI ON) ;

fprintf(output, "Usage: % {tagsFile} {inputFile} {patternFile} {outputFile}\n", appNane);

fprintf(output, "Wiere: {tagsFile} -- tags representing input lines\n");

fprintf(output, " {inputFile} -- output fromtlearn verify sweep\n");

fprintf(output, " (specify '-' for stdin)\n");

fprintf(output, " {patternFile} -- file to specify output targets\n");

fprintf(output, " {outputFile} -- file to append output to\n");

fprintf(output, " format: (#errors) (av. bit error) (av. correct) (av.
out put sum\n");

fprintf(output, " (specify '-' for stdout)\n");

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

void ProcessCommandLi ne(int argc, char  *argv[], FILE **tagsFile, FILE **inputFile, FI LE
**patternFile, FILE **outputFile)

if ((!(argc < 2)) && ((strcasecnp(argv[1l], "--help") == 0))) {
Hel p(ar gv[ APPNAME] ) ;
exit(0);

if (argc < NUMARGS) {
Usage(stderr, argv[ APPNAME] ) ;
fprintf(stderr, "*** |Invalid nunber of argunments.\n");
Abort(1);

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

if ((*tagsFile = fopen(argv[ TAGSFI LE], "rt")) == NULL) {
Usage(stderr, argv[ APPNAME] ) ;
fprintf(stderr, "*** Could not open tags file [%].\n", argv[ TAGSFILE]);
Abort (3);

if (strcasecnp(argv[!|NPUTFILE], "-") == 0)
*inputFile = stdin;
else if ((*inputFile = fopen(argv[|NPUTFILE], "rt")) == NULL) {
Usage(stderr, argv[ APPNAME] ) ;
fprintf(stderr, "*** Could not open input file [%].\n", argv[|NPUTFILE]);
Abort (4);

if ((*patternFile = fopen(argv[ PATTERNFI LE], "rt")) == NULL) {
Usage(stderr, argv[ APPNAMNE]);
fprintf(stderr, "*** Could not open pattern file [%].\n", argv[ PATTERNFI LE]);
Abort (5);

}

if (strcasecnp(argv[ QUTPUTFI LE], "-") == 0)
*out put Fil e = stdout;
else if ((*outputFile = fopen(argv[ QUTPUTFI LE], "at")) == NULL) {
Usage(stderr, argv[ APPNAME]);
fprintf(stderr, "*** Could not open output file [%].\n", argv[ QUTPUTFILE]);

}

voi d Abort(int retnum

{
fprintf(stderr, "Aborting...\n");
exit(retnum;

}

voi d Hel p(char *appNane)

FI LE *hel pFil e;
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voi

}

if ((helpFile = fopen(HELPFILE, "wt")) == NULL) {
fprintf(stderr, "*** Could not create help file [%].\n", HELPFILE);
Abort (2);

}

fprintf(helpFile, "-----commmmm i \n");
fprintf(helpFile, " Help file for TlearnBitErr ver 9%\n", VERSION);
fprintf(helpFile, "---c-mmmmmm e \n\n");

Usage( hel pFil e, appNane);

fprintf(helpFile, "\nThis programis used to output a table of stats derived\n");
fprintf(helpFile, "froman Elman Tlearn testing (verification) sweep.\n");
fprintf(helpFile, "It takes as input the following files:\n");

fprintf(helpFile, " 0 Tags file: Contains signatures for each ouput line,\n");
fprintf(helpFile, " separ at ed by whitespace.\n");

fprintf(helpFile, " o Ilnput file: (stdinif field ="'-') Direct output fromn");
fprintf(helpFile, " tlearn verify option.\n\n");

fprintf(helpFile, "It appends to the output file the averaged bit error and the\n");
fprintf(helpFile, "averaged sumof the outputs.\n");

fprintf(stderr, "Created %\n", HELPFILE);

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

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

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

if (allTags == NULL) {
fprintf(stderr, "*** Error reading token file.\n");
Abort (5);

}

nunfTags = O;

index = all Tags;

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

}
*numQut puts = nuniTags;

if (!Allocate2DArray(tagsArray, nunfTags, 1, MAXTAGLENGTH)) {
fprintf(stderr, "*** Could not allocate tag array.\n");
Abort (6);

}

index = all Tags;

nunirags = O;

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

}

DestroyTokenLi st (al | Tags);

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

{

}

voi

t okenLi st *list, *tenp;
bool inFile;

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

if (list == NULL)
return |ist;
while (inFile) {
tenp = ReadLi neTokens(input, & nFile); /* Get the next line */

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

return list;

d ReadPattern(float patternArray[], FILE *inputFile, bool *inFile)
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t okenLi st *out puts, *out putslndex;
int arrayl ndex;

if ((outputs = ReadLi neTokens(inputFile, inFile)) == NULL) {
if (!*inFile) return;
fprintf(stderr, "*** Error reading input file.\n");
Abort (8);

}

arrayl ndex = 0;

out put sl ndex = out puts;

whi | e (outputslndex !'= NULL) {
patternArray[arrayl ndex] = atof(outputslndex -> token);
out put sl ndex = out put sl ndex -> NEXT;
arrayl ndex++;

}

Dest r oyTokenLi st (out puts);
}

doubl e Qut put Sun(fl oat patternArray[], int nunQutputs)
double sum= 0;

whi | e (nunmCut puts > 0)
sum += patternArray][--nunmQut puts];

return sum

}

int ReadTarget (FILE *patternFile, bool *inFile)
{

t okenLi st *pattern, *tlndex;
int target;

if (!(pattern = ReadlLi neTokens(patternFile, inFile)))
return O;

tlndex = pattern;
while (tlndex -> NEXT !'= NULL)
tIndex = tlndex -> NEXT;

target = atoi(tlndex -> token);
pattern = DestroyTokenLi st (pattern);

return target;

}

int MaxSlot(float patternArray[], int nunmQutputs)
{

int maxSl ot ;
float max;

max = 0;
maxSl ot = O;

while (numQutputs > 0) {
if (patternArray[nunCutputs - 1] > nmax) {
maxSl ot = nuntut put s;
max = patternArray[ nunmQutputs - 1];

}
nunmCut put s- -;
}

return maxSl ot ;

}

void O oseFil es(FILE *tagsFile, FILE *inputFile, FILE *patternFile, FILE *outputFile)

fclose(tagsFile);

fclose(inputFile);

fclose(patternFile);

fclose(outputFile);
}
bool Allocate2DArray(char ***array, int xSize, int ySize, size_t elenentSize)
{

int i ndex;

if ((*array = malloc(xSize * sizeof(void *))) == NULL)
return FALSE;
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for (index = 0; index < xSize; index++) {
if (((*array)[index] = malloc(ySize * elenmentSize)) == NULL)
printf("ySize\n");
xSi ze- -;

}
return TRUE;

/* --- END of tlbe.c --- */
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