Getting Started With ICU - Appendices

Appendix 1: UCount.java

UCount is a little Java application that reads in a text file in any encoding and prints a sorted list of all of the words in the file. This demonstrates code page conversion, collation, text boundary analysis and messaging formatting.

/*

 ****************************************************************************
 * Copyright (C) 2002-2004, International Business Machines Corporation and *

 * others. All Rights Reserved.                                             *

 ****************************************************************************
 */

package com.ibm.icu.dev.demo.count;

import com.ibm.icu.dev.tool.UOption;

import com.ibm.icu.text.BreakIterator;

import com.ibm.icu.text.CollationKey;

import com.ibm.icu.text.Collator;

import com.ibm.icu.text.MessageFormat;

import com.ibm.icu.text.RuleBasedBreakIterator;

import com.ibm.icu.text.UnicodeSet;

import com.ibm.icu.util.ULocale;

import com.ibm.icu.util.UResourceBundle;

import java.io.*;

import java.util.Iterator;

import java.util.TreeMap;

public final class UCount

{

    static final class WordRef

    {

        private String value;

        private int refCount;

        public WordRef(String theValue)

        {

            value = theValue;

            refCount = 1;

        }

        public final String getValue()

        {

            return value;

        }

        public final int getRefCount()

        {

            return refCount;

        }

        public final void incrementRefCount()

        {

            refCount += 1;

        }

    }

    /**

     * These must be kept in sync with options below.

     */

    private static final int HELP1 = 0;

    private static final int HELP2 = 1;

    private static final int ENCODING = 2;

    private static final int LOCALE = 3;

    private static final UOption[] options = new UOption[] {

        UOption.HELP_H(),

        UOption.HELP_QUESTION_MARK(),

        UOption.ENCODING(),

        UOption.create("locale", 'l', UOption.OPTIONAL_ARG),

    };

    private static final int BUFFER_SIZE = 1024;    

    private static UnicodeSet letters = new UnicodeSet("[:letter:]");
    private static UResourceBundle resourceBundle =

        UResourceBundle.getBundleInstance("com/ibm/icu/dev/demo/count",

                                           ULocale.getDefault());

    private static MessageFormat visitorFormat =
        new MessageFormat(resourceBundle.getString("references"));
    private static MessageFormat totalFormat =
        new MessageFormat(resourceBundle.getString("totals"));
    private ULocale locale;

    private String encoding;

    private Collator collator;

    public UCount(String localeName, String encodingName)

    {

        if (localeName == null) {

            locale = ULocale.getDefault();

        } else {

            locale = new ULocale(localeName);

        }

        collator = Collator.getInstance(locale);

        encoding = encodingName;

    }

    private static void usage()

    {

        System.out.println(resourceBundle.getString("usage"));

        System.exit(-1);

    }

    private String readFile(String filename)

        throws FileNotFoundException, UnsupportedEncodingException,

               IOException

    {

        FileInputStream file = new FileInputStream(filename);

        InputStreamReader in;

        if (encoding != null) {

            in = new InputStreamReader(file, encoding);

        } else {

            in = new InputStreamReader(file);

        } 

        StringBuffer result = new StringBuffer();

        char buffer[] = new char[BUFFER_SIZE];

        int count;

        while((count = in.read(buffer, 0, BUFFER_SIZE)) > 0) {

            result.append(buffer, 0, count);

        }

        return result.toString();

    }

    private static void exceptionError(Exception e)

    {

        MessageFormat fmt =
            new MessageFormat(resourceBundle.getString("ioError"));
        Object args[] = {e.toString()};

        System.err.println(fmt.format(args));

    }

    public void countWords(String filePath)

    {

        String text;

        int nameStart = filePath.lastIndexOf(File.separator) + 1;

        String filename =
            nameStart >= 0? filePath.substring(nameStart): filePath;

        try {

            text = readFile(filePath);

        } catch (Exception e) {

            exceptionError(e);

            return;

        }

        TreeMap map = new TreeMap();

        BreakIterator bi = BreakIterator.getWordInstance(locale.toLocale());

        bi.setText(text);

        int start = bi.first();

        int wordCount = 0;

        for (int end = bi.next();

             end != BreakIterator.DONE;

             start = end, end = bi.next())

        {

            String word = text.substring(start, end).toLowerCase();

            // Only count a word if it contains at least one letter.

            if (letters.containsSome(word)) {

                CollationKey key = collator.getCollationKey(word);

                WordRef ref = (WordRef) map.get(key);

                if (ref == null) {

                    map.put(key, new WordRef(word));

                    wordCount += 1;

                } else {

                    ref.incrementRefCount();

                }

            }

        }

        Object args[] = {filename, new Long(wordCount)};

        System.out.println(totalFormat.format(args));

        for(Iterator it = map.values().iterator(); it.hasNext();) {

            WordRef ref = (WordRef) it.next(); 

            Object vArgs[] = {ref.getValue(), new Long(ref.getRefCount())};

            String msg = visitorFormat.format(vArgs);

            System.out.println(msg);     

        }

    }

    public static void main(String[] args)

    {

        int remainingArgc = 0;

        String encoding = null;

        String locale = null;

        try {

            remainingArgc = UOption.parseArgs(args, options);

        }catch (Exception e){

            exceptionError(e);

            usage();

        }

        if(args.length==0 || options[HELP1].doesOccur ||

           options[HELP2].doesOccur) {

            usage();

        }

        if(remainingArgc==0){

            System.err.println(resourceBundle.getString("noFileNames"));

            usage();

        }

        if (options[ENCODING].doesOccur) {

            encoding = options[ENCODING].value;

        }

        if (options[LOCALE].doesOccur) {

            locale = options[LOCALE].value;

        }

        UCount ucount = new UCount(locale, encoding);

        for(int i = 0; i < remainingArgc; i += 1) {

            ucount.countWords(args[i]);

        }

    }

}
Appendix 2: ucount.cpp
Here is the same program in C++:

/*

 ****************************************************************************
 * Copyright (C) 2004, International Business Machines Corporation and      *

 * others. All Rights Reserved.                                             *

 ****************************************************************************
*/

#include "unicode/utypes.h"

#include "unicode/coll.h"

#include "unicode/sortkey.h"

#include "unicode/ustring.h"

#include "unicode/rbbi.h"

#include "unicode/ustdio.h"

#include "unicode/uniset.h"

#include "unicode/resbund.h"

#include "unicode/msgfmt.h"

#include "unicode/fmtable.h"

#include "uoptions.h"

#include <map>

#include <string>

using namespace std;

static const int BUFFER_SIZE = 1024;    

static ResourceBundle *resourceBundle = NULL;

static UFILE *out = NULL;

static UnicodeString msg;

static UConverter *conv = NULL;

static Collator *coll = NULL;

static BreakIterator *boundary = NULL;

static MessageFormat *totalFormat = NULL;

static MessageFormat *visitorFormat = NULL;

enum

{

    HELP1,

    HELP2,

    ENCODING,

    LOCALE

};

static UOption options[]={

    UOPTION_HELP_H,              /* 0  Numbers for those who*/ 

    UOPTION_HELP_QUESTION_MARK,  /* 1   can't count. */

    UOPTION_ENCODING,            /* 2 */

    UOPTION_DEF( "locale",  'l', UOPT_OPTIONAL_ARG)

    /* weiv can't count :))))) */

};

class WordRef

{

private:

    UnicodeString value;

    int refCount;

public:

    WordRef(const UnicodeString &theValue)

    {

        value = theValue;

        refCount = 1;

    }

    const UnicodeString &getValue() const 

    {

        return value;

    }

    int getRefCount() const

    {

        return refCount;

    }

    void incrementRefCount()

    {

        refCount += 1;

    }

};

class CollationKeyLess

    : public std::binary_function<const CollationKey&, const CollationKey&, bool>

{

public:

    bool operator () (const CollationKey &str1, 

                      const CollationKey &str2) const

    {

        return str1.compareTo(str2) < 0;

    }

};

typedef map<CollationKey, WordRef, CollationKeyLess> WordRefMap;

typedef pair<CollationKey, WordRef> mapElement;

static void usage(UErrorCode &status)

{

    msg = resourceBundle->getStringEx("usage", status);

    u_fprintf(out, "%S\n", msg.getTerminatedBuffer());

    exit(-1);

}

static int readFile(UnicodeString &text, const char* filePath, UErrorCode &status)

{

    int32_t count;

    char inBuf[BUFFER_SIZE];

    const char *source;

    const char *sourceLimit;

    UChar uBuf[BUFFER_SIZE];

    UChar *target;

    UChar *targetLimit;

    int32_t uBufSize = BUFFER_SIZE;

    FILE *f = fopen(filePath, "rb");

    // grab another buffer's worth

    while((!feof(f)) && 

            ((count=fread(inBuf, 1, BUFFER_SIZE , f)) > 0) )

    {

        // Convert bytes to unicode

        source = inBuf;

        sourceLimit = inBuf + count;

        do

        {

            target = uBuf;

            targetLimit = uBuf + uBufSize;

            ucnv_toUnicode(conv, &target, targetLimit, 

                        &source, sourceLimit, NULL,

                        feof(f)?TRUE:FALSE,  /* pass 'flush' when eof */

                                             /* is true (when no more */

                                             /* data will come)       */

                        &status);

            if(status == U_BUFFER_OVERFLOW_ERROR)

            {

                // simply ran out of space - we'll reset the target ptr the
                // next time through the loop.

                status = U_ZERO_ERROR;

            }

            else

            {

                //  Check other errors here.

                if(U_FAILURE(status)) {

                    fclose(f);

                    return -1;

                }

            }

            text.append(uBuf, target-uBuf);

            count += target-uBuf;

        } while (source < sourceLimit); // while simply out of space

    }

    fclose(f);

    return count;

}

static void countWords(const char *filePath, UErrorCode &status)

{

    UnicodeString text;

    const char *fileName = strrchr(filePath, U_FILE_SEP_CHAR);

    fileName = fileName != NULL ? fileName+1 : filePath;

    int fileLen = readFile(text, filePath, status);

    int32_t wordCount = 0;

    UnicodeSet letters(UnicodeString("[:letter:]"), status);

    boundary->setText(text);

    WordRefMap myMap;

    WordRefMap::iterator mapIt;

    CollationKey cKey;

    UnicodeString result;

    int32_t start = boundary->first();

    for (int32_t end = boundary->next();

        end != BreakIterator::DONE;

        start = end, end = boundary->next())

    {

        text.extractBetween(start, end, result);

        result.toLower();

        if (letters.containsSome(result)) {

            coll->getCollationKey(result, cKey, status); 

            mapIt = myMap.find(cKey);

            if(mapIt == myMap.end()) {

                WordRef wr(result);

                myMap.insert(mapElement( cKey, wr));

                wordCount += 1;

            } else {

                mapIt->second.incrementRefCount();

            }

        }

    }

    Formattable args[] = {fileName, wordCount};

    FieldPosition fPos = 0;

    result.remove();

    totalFormat->format(args, 2, result, fPos, status);

    u_fprintf(out, "%S\n", result.getTerminatedBuffer());

    WordRefMap::const_iterator it2;

    for(it2 = myMap.begin(); it2 != myMap.end(); it2++) {

        Formattable vArgs[] = {
            it2->second.getValue(), it2->second.getRefCount() };
        fPos = 0;

        result.remove();

        visitorFormat->format(vArgs, 2, result, fPos, status);

        u_fprintf(out, "%S\n", result.getTerminatedBuffer());

    }

}

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

{

    U_MAIN_INIT_ARGS(argc, argv);

    UErrorCode status = U_ZERO_ERROR;

    const char* encoding = NULL;

    const char* locale = NULL;

    out = u_finit(stdout, NULL, NULL);

    const char* dataDir = u_getDataDirectory();
    // zero terminator, dot and path separator

    char *newDataDir = (char *)malloc(strlen(dataDir) + 2 + 1);
    newDataDir[0] = '.';

    newDataDir[1] = U_PATH_SEP_CHAR;

    strcpy(newDataDir+2, dataDir);

    u_setDataDirectory(newDataDir);

    free(newDataDir);

    resourceBundle = new ResourceBundle("ucount", NULL, status);

    if(U_FAILURE(status)) {

        u_fprintf(out, "Unable to open data. Error %s\n", u_errorName(status));

        return(-1);

    }

    argc=u_parseArgs(argc, argv,
                     sizeof(options)/sizeof(options[0]), options);

    if(argc < 0) {

        usage(status);

    }

    if(options[HELP1].doesOccur || options[HELP2].doesOccur) {

        usage(status);

    }

    if(argc == 1){

        msg = resourceBundle->getStringEx("noFileNames", status);

        u_fprintf(out, "%S\n", msg.getTerminatedBuffer());

        usage(status);

    }

    if (options[ENCODING].doesOccur) {

        encoding = options[ENCODING].value;

    }

    conv = ucnv_open(encoding, &status);

    if (options[LOCALE].doesOccur) {

        locale = options[LOCALE].value;

    }

    coll = Collator::createInstance(locale, status);

    boundary = BreakIterator::createWordInstance(locale, status);

    if(U_FAILURE(status)) {

        u_fprintf(out, "Runtime error %s\n", u_errorName(status));

        return(-1);

    }

    totalFormat =
        new MessageFormat(resourceBundle->getStringEx("totals", status),

                          status);
    visitorFormat =
        new MessageFormat(resourceBundle->getStringEx("references", status),

                          status);

    int i = 0;

    for(int i = 1; i < argc; i += 1) {

        countWords(argv[i], status);

    }

    u_fclose(out);

    ucnv_close(conv);

    delete totalFormat;

    delete visitorFormat;

    delete resourceBundle;

    delete coll;

    delete boundary;

}

Appendix 3: root.txt

Here is the source file used to build the resource file for UCount.java and ucount.cpp:

root

{

    usage {

        "\nUsage: UCount [OPTIONS] [FILES]\n\n"

        "This program will read in a text file in any encoding, print a \n"
        "sorted list of the words it contains and the number of times \n"
        "each is used in the file.\n"

        "Options:\n"

        "-e or --encoding      specify the file encoding\n"

        "-h or -? or --help    print this usage text.\n"

        "-l or --locale        specify the locale to be used for sorting and finding words.\n"

        "example: com.ibm.icu.dev.demo.count.UCount -l en_US -e UTF8 myTextFile.txt"

    }

    totals {"The file {0} contains {1, choice, 0# no words|1#one word|1<{1, number, integer} words}:"} // 0: filename, 1: word count

    references {"{0}: {1, choice, 0#never|1#once|2#twice|2<{1, number, integer} times}"} // 0: word, 1: reference count

    noFileNames {"Error: no file names were specified."}

    ioError {"Error: {0}"} // 0: error string.

}
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