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System development PBL is performed at many information system university. Some PBLs continue for
several years and their project members may be changed. In such PBLs, students who handover the project
spend a lot of time to read source code in the project. The purpose of this study is to support students

to handover the project. As approach of this purpose, we suggest using the identifier mixed Japanese with
English, and develop a tool to support naming. In this paper, we did a preliminary experiment to evaluate
the readability of the identifier only using Japanese, so we discuss results and consideration of it.
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package programB;
import java.util.*;

VAZ
* @author b1013130 0O 0O O O
*/

public class Unigram {

private HashMap<String, Integer> frequencyMap;
private int totalCount;

public Unigram() {
frequencyMap = new HashMap<String, Integer>();

public Unigram(ArrayList<String> text){
frequencyMap = new HashMap<String, Integer>();
totalCount = 0;

for (int i=0; i<text.size(); i++){
initializeUnigram(text.get(i));

private void initializeUnigram(String sentence) {
String[] words = splitSentenceBySpace(sentence);

addTotalCount (words);
countWordsFrequency (words) ;

private String[] splitSentenceBySpace(String sentence){
String[] splitedSentence = sentence.split(" ");
return splitedSentence;

}

private void addTotalCount (String[] words){
totalCount = totalCount + words.length;

private void countWordsFrequency(String[] words){
for (int i=0; i<words.length; i++){
if (isWordAppeardNotYet (words [i])){
registerNewWord (words[il);
}else{
countUpWordFrequency (words [i]);
}

private boolean isWordAppeardNotYet (String searchWord){




if (getFrequency(searchWord) == 0){
return true;

}else{
return false;

private void registerNewWord(String word){
frequencyMap.put (word, 1);

private void countUpWordFrequency (String word){
int frequencySoFar = frequencyMap.get (word);
frequencyMap.put (word, frequencySoFar+1);

public int getTotalCount () {

return totalCount;

public int getCardinality () {

return frequencyMap.keySet().size();

}

public int getFrequency(String searchWord) {
if (frequencyMap.containsKey(searchWord)) {
return frequencyMap.get (searchWord);
}else{
return 0;

public static Unigram add(Unigram ul, Unigram u2) {
Unigram newUnigram = new Unigram();

newUnigram.addTwoUnigramFrequency (ul, newUnigram);
newUnigram.addTwoUnigramFrequency (u2, newUnigram);

newUnigram.totalCount = ul.totalCount + u2.totalCount;

return newUnigram;

private void addTwoUnigramFrequency(Unigram oldUnigram, Unigram newUnigram){
for (Map.Entry<String, Integer> Item : oldUnigram.frequencyMap.entrySet()) {
String word = Item.getKey ();
int frequency = Item.getValue();
if (newUnigram.isWordAppeardNotYet (word)){
newUnigram.registerNewWord (word, frequency);
}telse{
newUnigram.addTwoFrequency (word, frequency, oldUnigram.frequencyMap.get(




word));

private void registerNewWord(String word, int frequency){
frequencyMap.put (word, frequency);
}

private void addTwoFrequency(String word, int frequencyl, int frequency2) {
frequencyMap.put (word, frequencyl+frequency2);

public static void printWordTable (ArrayList<Unigram> unigramAry) {
HashSet<String> wordsSet = Unigram.createAllWordsSet (unigramAry);

String[] sortedWordsArray = Unigram.createSortedWordsArrayByWordsSet (wordsSet);

String row = "";

for (String word : sortedWordsArray){
row = Unigram.createRowOfTable (unigramAry ,word);
System.out.println(row);

public static HashSet<String> createAllWordsSet (ArrayList<Unigram> UnigramAry){
HashSet<String> wordsSet = new HashSet<String>();
for (int i=0; i<UnigramAry.size(); i++){
for (Map.Entry<String, Integer > Item : UnigramAry.get(i).frequencyMap.
entrySet ()) {
String word = Item.getKey();
wordsSet .add (word);

}

return wordsSet;

public static String[] createSortedWordsArrayByWordsSet (HashSet<String> wordsSet
)4
String[] wordsArray = wordsSet.toArray(new String[0]);
Arrays.sort (wordsArray);
return wordsArray;

}
public static String createRowOfTable (ArrayList<Unigram> unigramAry, String word
)1
String row = word;
for (int i=0; i<unigramAry.size(); i++){
row = row + "\t" + unigramAry.get(i).getFrequency(word);
}
return row;
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package 0O O 0O O O B;
import java.util.*;

VAL
* Qauthor b1013130 0O 0O O O
*/

public class OO0 OO {

private HashMap<String, Integer> 0O 0O 0O 0O OO O
private int 0O 0O O ;

public 0D OO OO0 {
0000000 = new HashMap<String, Integer>();

public 00 O O O (ArraylList<String> 0 0 0O O){
0000000 = new HashMap<String, Integer>();
ooo = 0;

for (int i=0; i<0 0 0 O .size(); i++){
000D OoODo0DO0OooOooo0.get(i));

private void 0 0000 OO0 OO C(sString 00 00O0O0) {
String([] 0000 = 0000000000 O0OOCOCOOCOO0O0O0O);

oooooocooood;
Oooooooooooococooo);

private Stringl[]
String[] O O
return 0O 0O 0O

000000000 D0CCstring 000001
O = 00000.split(" ");

H

ooooao
oooOooao
oooooao

private void 0 0 0O O 0O O (Stringl(] OO0 O O){
000 =000 + 0000.1length;

private void 0 0000000 OO OC(Stringl] OO0 O){
for (int i=0; i<0 0O 0O O .length; i++){
if(0 00000000 o0DoOoooooorilnAg
0o0o0o0ooooooooorlrily;
}elseq{
Ooooooooooooootrtily;

private boolean 0 0 000 O0O00O0DO00O00ODOO0OC(String O000O00O){
if (0 0DO00DO00O0Ooog) == o0f
return true;




Yelse{
return false;

private void 0 00O 0 O O 0O (String O O){

0000000 .put(0O, 1);
}
private void 0 0 000 0 00O 0O (String 0O O0){
int 000000000 =0000000.get(O0);
O00DD0DD0D0O0.put(0DO0, ODO0ODOOODOO+1);
}

public int 0000000 {

return 0O 0O O ;
}

public int 00O O0O00O0O00OCQ {

return 0 0 0 0 0O 0O O .keySet().size();

}

public int 000 00O OO (String O00O00O) {
if (00 0000DO.containsKey(O OO0 0)) {
return 000 0000.get(0O0D0DO);
}else{
return 0;

public static 0 0000 OO(C(ODOOOO O0O0OOOO1,
00000 OoOOOO0OO0Q0Q0 =new OOOOOQO;

ooooao

0o0DooDoDooao.
0);
0oooooooao.

0oooooooooooooooo((ocooooe,

oooooooooooooooocoooboooe,

0ooooo2)y {

ooooooao

oooooodod

0);

ogoooooooo.oob0 =000001.000 +000002.00

return 00 000ODO00ODO;

}
private void 0 0 000 000O0O0OODDOOOO(ODOOOO ODOOOOOO, ODOOAO
O ooooooooh{
for (Map.Entry<String, Integer> Item OoD0DO0O000.0000000.entrySet

O) {

String 0O O = Item.getKey();

int 0000 = Item.getValue();

if(00000000.0000000000000CCO00NA{

oooooooo.0o0o0oooOooo(oo, ooood;

}else{

oopoooooo.0o0o0ooo0oooooeoo,
O0000.get(ODO));

oooo, ooooooo.00a0o




private void 0 0 000 0O O 0O (String OO, int 00 O00){
0000000 .put(0O0, DOOO);

private void 0 0O OO 0O OO
oooo0oo0O00d.put(d O,

O

O0(string 00O, int 0O0O0O1, int 00 002) {
Ooo0O1+00002);

O

public static void 0 0 O 0 O O (Arraylist<O 00 O0O> OD0O0OODOO0O) {
HashSet<String> 0D 000 = 00000.00000000000C0000000);

String[] 0D O0O0DO0DO0ODO0ODO0DODOO0 =00000.00000000000000000RG0O
Ooooo);

String O = "";

for (String 00O : 00D0O0DO0O0O0OO0O0O){

0O =00000.00000000C0O0O0O00O000,00);
System.out.println(0);

public static HashSet<String> 0 0 00O O00O0OO0OOQOODO (ArrayList<O0 00 0O> 0O0OO
gooooo{
HashSet<String> O 0 O 0 = new HashSet<String>();
for(int i=0; i<0 0000 00O .size(); i++){
for (Map.Entry<String, Integer > Item : 0 000000 .get(i). OO OO OODO.
entrySet ()) {
String 0 0 = Item.getKey();
0000 .add(0 O);

}
return 0 0 0O O ;

public static String[] 0 00000000000 0O00O00O00O00O0AOD0OC(HashSet<String> [0
0Oo0o){
String[] O OO0 = 0000.toArray(new String[0]);
Arrays.sort (0 O 0O O);
return 0O 0O 0O O

public static String 0 0 0O 0 0O 0O 0O O (Arraylist<0 00 O0O> ODOOODOO,
String 0 0O){
String O = 0 0O;

for(int i=0; i<0 0 000 0O 0O .size(); i++){

O =0 +"\t"+ 0000000.get(1).0000O0O0OCOO);
}
return O ;
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package programB;
import java.util.ArrayList;
public class TestUnigram {

private static ArrayList<String> generateArrayText1 () {
ArrayList<String> text = new ArrayList<String>();
text.add("the other day , I met a bear ,");
text.add("a great big bear , a way up there . ");
text.add("he looked at me , I looked at him ,");
text.add("he sized up me , I sized up him .");
return text;

private static ArrayList<String> generateArrayText2() {
ArrayList<String> text = new ArrayList<String>();
text.add("he says to me , \" why don’t you run ? \"");
text.add ("\" cause I can see , you have no gun . \"");
text.add ("I say to him , \" that’s a good idea . \"");
text.add ("\" now let’s get going , get me out of here ! \"");
return text;

public static void main(String[] args) {
ArrayList<String> textl = generateArrayTextl();

ArrayList<String> text2 = generateArrayText2();
Unigram d1 = new Unigram(textl);
Unigram d2 = new Unigram(text2);

Unigram d3 = Unigram.add(d1l, d2);
System.out.println ("#Frequency of each words");

ArrayList<Unigram> list = new ArrayList<Unigram>();

list.add(d1);

list.add(d2);

list.add(d3);

System.out.println("word" + "\t" + "textl" + "\t" + "text2" + "\t" + "textl+
text2");

Unigram.printWordTable (1list);
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