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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.
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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;

Code portion B

Os5 00000000000000000
goboobooboobooobooooboon
gboboooooooboboooooooon
oboboooooooboobobooooooon
gobooboogboabooaoboabooon
gobogoboooboobgooboooboobo

3.2 0O0O0O0OO

CCFinder 0 OOOOOOOODOOOOOO
oboobooooooobooboooocooooon
gooobooboboooooooooooooon
goooobooooooobobooooooobooaon
oboboooooooboobooooooooon
ooo

STEP1: 00000000 OOOQO CCFinder
gbooobooboooobobooodg
STEP2: 0O O0O0ODOOOODOCOODOOOODO
for00if0000O0O0OOODOOOOODOO
oooooooboooooogoo

STEP3: 000000000 OOOCOOOOO
gboboooooooooooooooooan
ooooooooboo
ogooooooooooooboooboogoo
gbobooboobooboobooooooo
obooooobooooooon

3.3 OO

jddddddooboooooooooooo
000 GeminiODOODODOO 600000000
oooOooooo 40000000 C++00DO0O
O0O00000000oooOoooooog JavadcOo

he location of clone pair;

Source files

Code Clone Shaper

(s8]  [Znossmmas]

st e

[0 8

e location of shaped clone pai

0 6: Code Clone Shaper 00 O

C++000000000000OooOoooog
00000000000 000 Code Clone Shaper
00 CCShaper 0000 OOD0OO0DOODOODOO
dooodooooedonbooooboboog
00000000000000000000000

e [100O
e OOOODOODO
e [100O
e [100O

gog

0000 CCFinderDO0ODOOOODOOOO
ooobobooooooboboooooboooooo
oboooboooobooooooooon

gooooooo

000000000000000000000
0000000000000000000000
0000000000000000000000
0 (¢{,})00000000000000000
0000000000000000000000
00000000000000000000000

oono

obbooooboboooooobooooon
OOD0OCCFinder DOOOOODOODOOOOODO
gooooooobobooooooooboboo
oboooboooboooobooobooooon



O
00000 |
221203 |

141254 |

O 7 Ant000000000OCCShaper 00O
oono

oboooooobooboooobooboDbo
oobooooobooooboboooobooobooboo
GeminiJOOOOOOOOOOOOOOOOOO
goooon

4 0O40dd
4.1 0O0O0OO

gbooooooboboooobooboobo
obobooobooobooooooboonn Java
000000000 Ant[1)]0000000O0O0OO
O000AntO Java0ODOOOOOODOOOOOO
ooooo XMLODOOOOOO

0000000000000 DOCCShaper 00
00 GeminiODOOOOOO GeminiOOOOOO
ooooooooboboooooooooooooo
00000oogopoooooOoDooCcCFinder
gboooooobooboboooooooon
gs0000000

4.2 Ant

OO0 Ant0000000000000OAntO 508
gobooooooboooboooooooDb 140
1gb00oooo

O & Ant0000000O0OCCShaper 00O

Code Clone Shaper 00 OO0 O00OO0OO0OO0O
Oo0o0ooooooooooog8ouoo. ooo
ooooboooooooobooooo 2000.
CCShaper 00D OD00O0O0ODOO0DAOODOODO
00000000 oo0oooooooooooo
go000O0O0O0O0O0O0O0OO0OO0OOoOoOOoOOoOoooo
gooooooobooooobooooooobog
O00000. 0O00OCCShaper 000000
oo0o0o00o00oO000000O0O0O0O0OOOO
O00000o0oooooooooooo9non
010000Moooooooono 940080300
oooooooooOo0.

do000000O00O0O0O0OO0OO0OOoOoOoOoO
go000O0O0OO0O0OO0OO0O0O0OO0OOOoOoOOooOooo
00000 BOOOOODODODOOOOoOOOOO
0000090000000 00000D00O0OO
oo00000O000000O0OO0OOoOOoOoOoOoOoO
ooodooorooboboboboooooooooo
ooooooooroooOoo0o0ooOoOooooO
oo0000000O0O0O0O0ODOOOOOOoOOoOO
go0o00O0O0O0O0O0O0OO0O0O0OO0OOoOOoOoOoOooo
02 Ant0000000000000000O0O0

! [ CCShaper O | CCShaper O |

ooooooo 12033 103

gboooobooo 856 53




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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