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Maintaining software systems is getting more complex and difficult task. Code clone is one of the
factors that make software maintenance more difficult. A code clone is a code portion in source files
that is identical or similar to another. If some faults are found in a code clone, it is necessary to
correct the faults in its all code clones. We have developed a maintenance support environment,
Gemini, which provides the user with the useful functions to analyze the code clones and modify
them. However, through case studies, several problems were reported. That is, the clones provided
by Gemini were not appropriate for refactoring. In this paper, we intend to extend the functionality
of Gemini to cope with the problems. Finally, we apply the extended Gemini to several software and
evaluate the applicability of the new functions.

0290


研究会Temp
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－SE－143　　(5)

研究会Temp 
2003／7／17

研究会Temp 
－29－


1 0000

gboooooobobooooboobooboobn
obooboooooboobobooooboooooon
gbooooooboobooooobooooooon
gbobooooooobobooooooooon
ubooooooboobobooooboooooon
obobooooooobooboobooooooon
gbobooobooooobobooboooooooon
000000000000 oooooo 22100
booooooboobobooooooooon
oboboooooooboobooboooooooon
O00000000oUoU0oOooooooo 9o

gboooooobooboboobooboobobo
0000o0oO0ooooUoooooo [fooooo
gboboooboooooboobooboooooooo
gboboooooooboboooooooon
bobooooooobobooooooooon
obooooooooboobooooooooon
gboboooboooooooooooobooooo
gboboooooooboboooooooon
obobooooooobooboooocooooon
oboboooooooobooboboooooooon
obobooooooboobobooobooogooo
gboboooooooboboooooooon
obooboooooboobobooooboooooon
obooooooooboboooobooooooon
gbooooobooooooobooogooo

gbooooooboobooobooboobobn
00000 CCFinder[12] 00000 Gemini[20]
0000000000GeminiDO0O0OO0O0OOOO
0O CCFinder 0000000000000 Gemini
obobooooooobooboobooooooon
O000000o00o0oOooooooooo 210
Gemini0OOOODOODODOOOOOODOOODOO
gboboooooooboboooooooon
obooooooooboobooooooooon
ggdoooooobbbbboobooooooon
gboboooooboboboooooooooon
boboooooooboobobooooooon
obobooooooobooboobooooooon
godooooobobbbbboboooooooon
gboobooooooobobooooooooon

0300

obooooooooOooboboooooogooon
oobooooooooobooooooobobooooDo

000 GeminiOOOODOOODOOOOOOO
gooooboooooooooooooooooon
boooooboobobooooooboboo
booooobooooooooboobooboo
OOO00ODODO0O0ODO0O00000GeminiODOO0O
00000 [rjoo0oo00oo0ooooooooo
bobooooboboobooooooobooboo
oboooooooboboooooooboobon
oboooooooboobooooooooboon
000000000000 GeminiODOODOODOO
uboooooboobobooooooogoobao
obooooOoboooobooooon

0000000000 0O0000000 Gemini
oboooooooboboooooooobon
obooooooobobooooooobobon
gooooooobobooooooobooboo
gooooon

2 Joooooood
2.1 0000000000 [10]

oboboooobooooooo 20000000
OO0 00000000000 pOOOOO
0000000000000 00«O0poO000n
OO00O0000edpooOooooooobDDbDOO
00000 0O00o0ooOoOooggebopobDOO
googoooooboooboobogboooo
bobooooboobobooooooooboooboo
obooooobooooooo

22 00000000000 Gemini

00 [2000000000000000000OO
OGeminiDOOOOOO 10000000000
0000000000 Gemini 0000 CCFinder
000000000 O0O0CCFinderdO0oonOonO
00o00000o0oOoDOooooooogoooo
ooooooooooooon

00000000 Gemini O CCFinder 0 OO
oooooo

2.2.1 CCFinder

CCFinder O O0O0OOOOCODOOOODOO
ooooooooooooooboooooooo
ubobooooboobobooooooboboo


研究会Temp 
－30－


Code clone analysis environment, Gemini Interfaces

\

Clone scatter plot view|

Source files Code clone database

‘Source code view

/

Metric graph views.

Metrics manager

O 1: GeminiO OO

boooooobooboooobooboboo
gbooooooooboo

CCFinder 00 O00O0OOOO0O0OOOOOOO
gbooooooboboooobooboboboo
gboooo400000000000000

oo moooog:-gooooooooo
gbboooooooooooooooooon
goooobooooooooobboooooo
gbobooboooboooboooboooooao
oboooooooo

oooo2000000: 0000000000
gbobooooooooooobooooboobooo
gboboobooboobobooooooooo
ooooooooooooooobooooo
oboboooobooooobobooooooooo
gboboooooooooooooboooooa
goboooOooooooooooooooobooo
oboob0s3soooooo: gobooooooo
gobooobooobooobbooooooooo
gbooobooooooobo
goood4ooboboooo.-oobooooo
gboboooooooooooooooooon
gooooood

CCFinder 00D OOOOOODO (1210000
good

2.2.2 Gemini

Gemini0 GUIODOODOOOOOOOOODOO
gboobooooobooboboboboooooo
CCFinder 00 OO000D0GeminiODOOOOOO
obooooooooboooobooboboboo
gbooooooooo

e OOOODOO
eI0OIOODOOOO

U3 0b0oboooobooon

e JOOODODODOODO

gbobooboobobooooobooboboooon
gboooooooboboooooooboooboo
obooooooobooboooooooooobon
gobooooooboobooooooooboboo
gboboooooboobobooooooboboo
oboooooooboboooooooobooobon
obooboooobooboooob 20000000
gboooboooobooooooooboo

gooooooooooooooooooooo
uboboooobooboboooooooboooboo
ubobooooboobobooooooooboobaoo
ooboooobOooooOoooooooboooon
ooooooooooooooboooooooo
uboooboooooao

gbooooobooooooboboboooon
dooooooooooooboboboboooooo
uboooooboobobooooooooboooboo
oboooooooboobooooooooobon
goboooooobooboooboo 3000
U2000000000000O00O000O000

0310


研究会Temp 
－31－


code fragment Y
1 2 3 4 5 6 7 8 9 10 11 12

[A[slcfelr]sfc[p]e[n]c]D]

X Judwser 9poo

N=ReCH = R R -

(=1

—_

lelel=]=[=]s]n[s][o]=]>]

12

A,B,C, ... : character, token, line, statement or function, ... etc.

@=@ :codeclone

0O 4. 0000000000
gobogooboooboon

2.2.3 00O0O0OO0OOO

g400000000000000000000O
gboboooooboobobooooooooon
boooooooobooboooooooon
gbooooboooooooboooooon

0000 X: “ABCDCDEFBCDG”,
0000 Y: “ABCEFBCDEBCD”

O0Oooo“A”0 “B»00000oooogooon
oooboooobooboobooobooboog 4
gbooooooooboboooooooon
oboboooooooboobooooooooon
obobooooooobobooboooooooon
oboboooboooboobobooobooogoooo
gbobobobobooboooooobooooon
oboboooooooboobooooooooon
gboooooobobobooobooogoooo
gboooobooooooobo

3 Ougg
3.1 00000000

0000 GeminiOd O CCFinder0 000000
gooooooooooooooboobooooooo
gbooooooboboooooboooooaoon

0320

oboocooooobooboooooooobooobon
oooobooboooboobooooooo
O0000o00O0oooooooooooo (7]
goooooooooooooooooooooo
ubobooooboobobooooobooogooboo
gboooooooboboooooobooboo
obooooooobobooooooooboobon
goooooooboboooooboooboboo
uobooboooooooboooosboooaon
O5000A0BOOOOCOOODOOOOOOO
O00AO0BOOOOOOOODOOODOOOOOO
ADOBOODODODODOOOOOODOODOOO
Oo0000O0oooOO0 AQOCODOOOOOOO
oboooooooboboooooooobooobon
oobooobooooBOOOODOOOOOOOO
gooooooobobooooooogoboo
uboboooooboobobooooooogooboo
oboooooooboboooooooooboon
OOoooOoooOooogoD for00ODOODO
ubobooooboobobooooooboboo
uboooooboobooooooooooboooboo
OoooOooo for0O0ODOOODOODOOO
oooooooooogoo
obooooobooboooooboobobooon
000000o0o0oo0oO0ooooo Bjooo
(4 00000000000000000OO0
obooooooobobooooooooboon
oboooooooboobooooooobooboon
gooooooobooboooooooooboo
ubobooooboobobooooooobooobaoo
oboooooooooooboooboobooboobon
000000000 CCFinder0O0OOOOODO
gooooooooboboooooooooboo
O0000000000000O000CCFinder O
obooooobooboobooooooooboobon
gooooooooooooboobobooboo
O00C0OCOCOOOOO0OD0ODOD0ODODODO CCFinder ™
gboboooooobobooooooboboo
000000000 O0ODODOODOO0 CCFinder
goooooooboboooooooboboo
uooobooog
gbobooooobooboooobooboboooon
uboboooobooboboooooobooboo


研究会Temp 
－32－


tail = head;
for(i=0; i< 10; i++)
{

tail->next = (struct List *)malloc(sizeof(List));
tail = (List *)tail->next;

tail->i=i;
tail->next = NULL;
) .
a=j

n for(§=0; § < §; $++)

Code portion A
tail->next = (struct List *)malloc(sizeof(List);

tail = (List *}tail->next;

tail->$ = §;

tail->next = NULL;

tail = getTail(head); }

©=100; .
for(j =0; j <c; j++) Merged portion
{

tail->next = (struct List *)malloc(sizeof(List));

tail = (List "tail->next;

tail->j = j;

tail->next = NULL;

}
tail = NULL;
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public void getAutoresponse(Commandline cmd) {

if (m_AutoResponse == null) {
cmd.createArgument().setValue(FLAG_AUTORESPONSE_DEF);

} else if (m_AutoResponse.equalsignoreCase("Y")) {
cmd.createArgument().setValue(FLAG_AUTORESPONSE_YES);

} else if (m_AutoResponse.equalsignoreCase("N")) {
cmd.createArgument().setValue(FLAG_AUTORESPONSE_NO);

}else {
cmd.createArgument().setValue(FLAG_AUTORESPONSE_DEF);

}/l end of else
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