9.2.3 dstat
Application purpose

dstat will extract the uni-gram and bi-gram statistics for a data set, based on a { name} .pattern file.
The .pattern fileisin the format:

<pattern num-- zero origin> <predecessor> <successor >
<pattern num-- zero origin> <predecessor> <successor >
<EOCF>

The predecessor and successor fields are numerical input identifiers. dstat is also supplied a “tags’
file in order to associate the numerical identifiers with textual tags. When the data set statistics are
output, these textual tags will be used to ease interpretation.

The transition arrays are formatted:

A B C
A
B[C__ > FROM TO
C

Usage

*** DataStat ver 0.22 -- Calcul ates dataset statistics

Usage: dstat {tagsFile} {patternFile} {outputBase}

Where: {tagsFil e} -- tags representing input |ines
{patternFile} -- file to specify output targets
{out put Base} -- base nane of files to wite output to

wites to {base}.unigram {base}.bigram
(specify '-' for stdout)

For detailed info, type dstat --help

test.pattern
011
113
232
324

4 4 3
test.tags
A

B

C

D

The statistics are extracted by executing the command:
dstat test.tags test.pattern test

- DataStat ver 0.22

| Pattern file (inputs, targets) [test.pattern]
+-> Qutput files [test].unigram .bigram

Read 4 tags (4 outputs)

test.unigram

---- Unigramstats

4 categories

Uni gram score: 50.00%
(category) (count) (percentage)

1 16.67%
B 1 16. 67%
c 3 50. 00%
D 1 16.67%
6 100. 00%




test.bigram

---- Bigramstats
4 categories
Bi gram score: 83.33%

A B C D
A 1 0 1 0
B 0 0 0 1
C 0 1 0 0
D 0 0 2 0

6 patterns total

A B C D
A 16.67% 0. 00% 16.67% 0. 00%
B 0. 00% 0. 00% 0. 00% 16.67%
C 0. 00% 16.67% 0. 00% 0. 00%
D 0. 00% 0. 00% 33.33% 0. 00%

100% t ot al

Most conmon transitions

A C
B D
C B
D C

Modules used
StdDefs, TokenL st, TokScan

Source code

Makefile

OBJFI LES=t okenl st. o tokscan.o dstat.o

TARGET=dst at

VERSI ON=022

DI STFI LES=t okenl st.c tokenl st.h tokscan.c tokscan.h dstat.c ${TARGET}
HELPFI LE=${ TARGET} . hel p

CC=gcc -g

CFLAGS=
LFALGS=

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

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

dist: ${Dl STFI LES}
tar cvi ${TARGET} v${VERSI ON}.tar ${DI STFILES}
gzip ${ TARGET} v${VERSI ON}. tar

hel p: ${ HELPFI LE} ${ TARGET}

${ HELPFI LE} :
${ TARGET} --help

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

dstat.c
/* Dataset statistics -- uses .tags and .pattern file
* cal cul ats uni gram and bigram stats

*

* Author: Dylan Miir (dr.muir@tudent. qut. edu. au)
* QUT MLRC LPG August 1999
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* Date: 19th August, 1999

* Modified: 12th October, 1999
* Version: 0.22

*/

/* --- 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 "0.22"
#def i ne HELPFI LE "dst at. hel p"

#defi ne APPNAME 0
#define TAGSFILE 1
#def i ne PATTERNFI LE
#defi ne OUTPUTBASE
#defi ne NUMVARGS

A WN

#define MAXTAGLENGTH 10
#define MAX_STRING 512

/* --- Helper functions' definitions --- */

voi d Usage(Fl LE *out put, char *appNane);

void ProcessConmandLine(int argc, char *argv[], FILE **tagsFile, FILE ** patternFile, FILE
**uni granFile, FILE **bigranFile);

voi d Abort(int retnun);

voi d Hel p(char *appNane);

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

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

void O oseFiles(FILE *tagsFile, FILE *patternFile, FILE *unigranFile, FILE *bigranFile);

voi d DoUni granttats(FILE *patternFile, FILE *outputFile, int nunQutputs, char *tagsArray[]);

voi d ReadPattern(FILE *patternFile, int *predecessor, int *successor, bool *inFile);

void QutputUnigrantStats(char *tagsArray[], |ong outputCounts[], FILE *outputFile, int nunmQutputs,
int nunPatterns, double unigranfscore);

voi d DoBigranttats(FILE *patternFile, FILE *outputFile, int numQutputs, char *tagsArray[]);

void CQutputBigranttats(char *tagsArray[], long **bigranCounts, int *transitions, FILE *outputFile,
int nunQutputs, int nunPatterns, double bigranScore);

bool Allocate2DArray(char ***array, int xSize, int ySize, size_t elenentSize);

int MaxLongArray(long array[], int nunEl enents);

/* --- Main --- */
int main(int argc, char *argv[])
FILE *tagsFile, *patternFile, *unigranfile, *bigranfile;
char **tagsArray;
int nunut put s;
ProcessConmmandLi ne(argc, argv, & agsFile, &patternFile, &unigranFile, &bigranFile);
printf(" - DataStat ver %\n", VERSION);
printf(" | Pattern file (inputs, targets) [%]\n", argv[PATTERNFI LE]);
printf(" +> Qutput files [%", argv[ OUTPUTBASE]);
uni granfile == stdout ? printf(" (stdout)]\n") : printf("].unigram .bigramn");

ReadTags(tagsFile, &t agsArray, &nunQutputs);
printf("Read % tags (% outputs)\n", nunQutputs, nunQutputs);

DoUni gr anft at s(patternFile, unigranfile, nunQutputs, tagsArray);

rewi nd(patternFile);
DoBi grantst at s(patternFil e, bigranFile, nunmQutputs, tagsArray);

Cl oseFil es(tagsFile, patternFile, unigranfFile, bigranFile);

return O;
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/*

--- Hel per functions --- */

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

fprintf(output, "Were: {tagsFile} -- tags representing input lines\n");
fprintf(output, " {patternFile} -- file to specify output targets\n");
fprintf(output, " {out put Base} -- base name of files to wite output to\n");
fprintf(output, " wites to {base}.unigram {base}.bigramn");
fprintf(output, " (specify '-' for stdout)\n");
fprintf(output, "For detailed info, type % --help\n\n", appNane);

}

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

fprintf(output, "\n*** DataStat ver % -- Calcul ates dataset statistics\n", VERSION);
fprintf(output, "Usage: % {tagsFile} {patternFile} {outputBase}\n", appNane);

**unigranFile, FILE **bigranFile)

}

char buffer[ MAX_STRI NG ;

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

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

}

if (strcasecnp(argv[ QUTPUTBASE], "-") == 0)
*unigranfile = *bigranfFile = stdout;

el se {
strcpy(buffer, argv[ QUTPUTBASE] ) ;
strcat (buffer, ".unigran');

if ((*unigranFile = fopen(buffer, "w")) == NULL) {
Usage(stderr, argv[ APPNAME] ) ;
fprintf(stderr, "*** Could not open unigramoutput file [%].\n", buffer);

}

strcpy(buffer, argv[ QUTPUTBASE] ) ;
strcat (buffer, ".bigranm');

if ((*bigranFile = fopen(buffer, "wt")) == NULL) {
Usage(stderr, argv[ APPNAME] ) ;
fprintf(stderr, "*** Could not open bigramoutput file [%].\n", buffer);
}
}

voi d Abort(int retnum

}

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

voi d Hel p(char *appNane)

{

FI LE *hel pFil e;

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

}

FI LE
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fprintf(helpFile, "-----commmmm i \n");
fprintf(helpFile, " Help file for DataStat ver %\n", VERSION);
fprintf(helpFile, "---c-mmmmmm - \n\n");
Usage( hel pFil e, appNane);

fprintf(helpFile, "DatasetStats will calculate and output the unigramand bigramstatistics\n");
fprintf(helpFile, "for for datasets represented by a .pattern file.\n\n");

fprintf(helpFile, ".pattern file format:\n");

fprintf(helpFile, " (pattern num-- zero origin) (predecessor) (successor)\n");
fprintf(helpFile, " An");

fprintf(helpFile, " Ant);

fprintf(helpFile, " Ant);

fprintf(helpFile, " <EOCF>\n\n");

fprintf(helpFile, "DatasetStats will use a .tags file (tags separated by whitespace) to\n");
fprintf(helpFile, "prettyprint the stats marked with the category nanes.\n\n");

fprintf(helpFile, "DatasetStats is known to work on a 29-class probl em successfully.\n");

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

voi 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;

i ndex = al |l Tags;

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

}
*numQut puts = nuniTags;

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

}

i ndex = al |l Tags;

nunirags = O;

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

}
Dest royTokenLi st (al | Tags);
}

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

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

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

if (list == NULL)
return list;

while (inFile) {
tenp = ReadLi neTokens(input, & nFile); /* Get the next line */
i st = ConcatenateTokenList(list, tenp);

}

return list;

void O oseFiles(FILE *tagsFile, FILE *patternFile, FILE *unigranfFile, FILE *bigranFile)
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fclose(tagsFile);
fclose(patternFile);
fclose(unigranfile);
fclose(bigranfile);

voi d DoUni grantstats(FILE *patternFile, FILE *outputFile, int numQutputs, char *tagsArray[])
long *output Counts, nunPatterns;

bool inFile;
int predecessor, successor, outputlndex;

if ((outputCounts = (long *) malloc(sizeof(long) * nunCutputs)) == NULL) {
fprintf(stderr, "*** Could not allocate unigramstats table.\n");
Abort (3);

}

out put I ndex = 0;
whi | e (out putlndex < nunmCut puts)
out put Count s[ out put | ndex++] = 0;

nunPatterns = 0;
inFile = TRUE;
while (inFile) {
ReadPattern(patternFile, &predecessor, &successor, & nFile);

out put Count s[ successor - 1] ++;
nunPat t er ns++;

}
Qut put Uni gr antt at s(t agsArray, out put Count s, outputFile, numQut put s, nunPat t er ns,
out put Count s[ MaxLongAr r ay( out put Counts, nunQutputs)]);

}

voi d ReadPattern(FILE *patternFile, int *predecessor, int *successor, bool *inFile)

{
int patter nNum

fscanf(patternFile, "% % %", &patternNum predecessor, successor);

if (feof (patternFile))
*inFile = FALSE;

void QutputUnigranttats(char *tagsArray[], |ong outputCounts[], FILE *outputFile, int nunmQutputs,
int nunPatterns, double unigrantcore){

int cat egory;

long count Sum

fprintf(outputFile, "---- Unigramstats\n");

fprintf(outputFile, " %l categories\n", nunCutputs);

fprintf(outputFile, " Unigramscore: %l. 2f%An", unigrantcore / (double) nunPatterns * 100.0);
fprintf(outputFile, "(category) (count) (percentage)\n");

category = 0;
whil e (category < nunQutputs) {
fprintf(outputFile, "9%s %6d %40. 2f 9®ANn", tagsArray[category], outputCounts[category],

(float) outputCounts[category] / (float) nunPatterns * 100.0);
cat egor y++;
}
fprintf(outputFile, "------commmmm oo \n");
fprintf(outputFile, " 9%d 9%0.2f%®ANn", nunPatterns, 100.0);

voi d DoBi granftstats(FILE *patternFile, FILE *outputFile, int numQutputs, char *tagsArray[])

long **bigranCounts, bigrancore;

int predecessor, successor, *transitions,
nunPat t er ns;

bool inFile;

if (1Al ocate2DArray((char ***) &bigranCounts, nunCutputs, nunCutputs, sizeof(long))) {
fprintf(stderr, "*** Could not allocate bigramstats array.\n");
Abort (4);

for (predecessor = 0; predecessor < nunQutputs; predecessor++)

61



for (successor = 0; successor < numQutputs; successor++)
bi gr anCount s[ pr edecessor] [ successor] = 0;

nunPatterns = O;
inFile = TRUE;
while (inFile) {
ReadPattern(patternFile, &predecessor, &successor, & nFile);

bi gr anCount s[ pr edecessor - 1][successor - 1]++;
nunPat t er ns++;

}

if ((transitions = (int *) malloc(sizeof(int) * nunQutputs)) == NULL) {
fprintf(stderr, "*** Could not allocate trainsitions array.\n");
Abort (5);

}

bi granScore = 0;
for (predecessor = 0; predecessor < nunfutputs; predecessor++) {
transitions[predecessor] = MaxLongArray(bi gramCount s[ predecessor]

, nunmQut puts) ;
bi granfScore += bi granCount s[ predecessor][transiti ons[ predecessor]];

utFile,

}
Qut put Bi grantst at s(tagsArray, bigranCounts, transitions, outputFile, nunQutputs, nunPatterns,
bi grantcore);
}
voi d CQutputBigranttats(char *tagsArray[], long **bigramCounts, int *transitions, FILE *outp
int numQutputs, int nunPatterns, double bigranScore)
{
int predecessor, successor;
fprintf(outputFile, "---- Bigramstats\n");

fprintf(outputFile, " % categories\n", nunCutputs);
fprintf(outputFile, " Bigramscore: %l. 2f%A4n", bigranBScore / (double) nunPatterns * 100.0)

fprintf(outputFile, " - - - - - - - - - - - - - - - - - - - - - - - - -\n");

/* Counts */

fprintf(outputFile, " ");

for (predecessor = 0; predecessor < nunQutputs; predecessor++)
fprintf(outputFile, "9%s ", tagsArray[ predecessor]);

fprintf(outputFile, "\n");

for (predecessor = 0; predecessor < nunQutputs; predecessor++) {
fprintf(outputFile, "9%s ", tagsArray[predecessor]);

for (successor = 0; successor < nunfutputs; successor++)
fprintf(outputFile, "%9d ", bigranmCount s[ predecessor][successor]);

fprintf(outputFile, "\n");
fprintf(outputFile, "-------mmmmmmmiii o \n");
fprintf(outputFile, " %l patterns total\n\n\n", nunPatterns);

/* Percentages */

fprintf(outputFile, " ");
for (predecessor = 0; predecessor < nunQutputs; predecessor++)
fprintf(outputFile, "9%s ", tagsArray[ predecessor]);

fprintf(outputFile, "\n");

for (predecessor = 0; predecessor < nunQutputs; predecessor++) {
fprintf(outputFile, "9%s ", tagsArray[ predecessor]);

for (successor = 0; successor < nunfutputs; successor++)
fprintf(outputFile, "98.2f%% ", (float) bigranCounts[predecessor][successor] /

nunPatterns * (float) 100);
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fprintf(outputFile, "\n");

}
fprintf(outputFile, "-------mmmmmmm i \n");
fprintf(outputFile, " 100%0total\n\n\n");

fprintf(outputFile, "\n\n");
fprintf(outputFile, "Mst common transitions\n");
fprintf(outputFile, "------cmommmmm oo \n");

(float)



for (predecessor = 0; predecessor < nunQutputs;
fprintf(outputFile, "9®s
tagsArray[transitions[ predecessor]]);

fprintf(outputFile, "-------mmmmmmmiii o

bool Allocate2DArray(char ***array, int xSize, int

{

int i ndex;

if ((*array = malloc(xSize * sizeof(void *))) ==
return FALSE;

for (index = 0; index < xSize; index++)
if (((*array)[index] = malloc(ySize * el ement
free (*array);
return FALSE;

}

return TRUE;
}

int MaxLongArray(long array[], int nunEl ements)
{

long max = 0.0;

int m ndex = O;

whil e (nunEl enents > 0) {
if (array[nuntl enents - 1] > max) {
max = array[ nunEl enents - 1];
m ndex = nunEl enents - 1;

}
nunkEl enent s- -;
}
return m ndex;
}
/* --- END of dstat.c --- */

predecessor ++)
s\ n",

ySi ze, size_t el enentSize)

NULL)

Size)) == NULL) {

t agsArray|[ predecessor],
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