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A code clone is a code fragment that has identical or similar code fragments to it in the source code. It is

generally said that the presence of code clones makes software development and maintenance more difficult.
This paper describes several refactoring patterns that are suitable for removing code clones and introduces

several research efforts related to code clone refactoring.

1 0000

oooooooooooooooooooooon
oboooboobooooboobooooboaona
obobOooooboobooboobooooooooo
odooboboooboooooobooooooodooad
ooboooooooooooooooooboooo
odoooooooobooooboooboooobooog
0000000000 (Doooooo)oUuoUooo
ooboobooooooobooobobodooooood

oboobOoooobooboobooboobOoooon
0000000000 (Refactoring) DO 0OO0OOO
ooooobooooooooooooooboooo
ogboboooooboobooooboobooooa
oooooooooooooobooooobooOoo
ooboooooboobooooooboboooboo

gboooooooooooooooboooboon

An Introduction to Code Clone Refactoring.

Yoshiki Higo, 00000000000 OOO, Gradu-
ate School of Information Science and Technology,
Osaka University.

Norihiro Yoshida, 00000000000 OODOO0O
0000, Graduate School of Information Science,
Nara Institute of Science and Technology.

000000000000, Vol.28 No.4 (2011), pp.43-56.

[D000O]20110 30 29000.

obooooOooooboobOooooobooooooo
ooboodooooobodeuobooooooooon
obobOooboobOoooboobooboooboooo
0000000000000 (Duplicate Code)(O
000000000 (Code Clone)) 0000000
bobooooobooboooobooboboooa
oboboooooboooooboooooooboooon
gdoooboooooooooooooooboooaa
gbooOoooooobooboobOooboobooono
gobboooooooooooooooooboooao
Omuooooooooooboooobooooboo
oboboooooboobooooboooooooa
ooooobooooooooooooooboooo
ooooobobooooooobooooooooodan
oooooooooooooooooooobooo
oooooooooooood
ooobOooooboobobooobocbooobooon
odooobooobooooooooboodoooaan
obobOooooboobooobooobooooooo
odooooooooooobooooooooooa
(O00)O0o0oDUUDOOOUODUDOODUODODOO
oooooooooooboooooooooooooo
odoooobooooooooobooooooooa
oooooooooooooooobooooobooo



44 gbooooobooooood

goobil1o0bod0oboobooooooobooon
goooooooboooooooboboobooon
goood
gob2000000000000000O0O0O0O0
gobosboobooobooboobooboon
gboboooooooooobooooooboo4000n
gooboooooooooooooooooooon
goooooosboobooooooooooooon
goooooooooboobooboooenonOoO
goboobooooodooooooooooooooon
gbooooooooobooooooo

2 J00OooOobooodg

0000000000000000000000
000000000000000000000000
0000000000000000000Q)000
000000000000000000000000
0000000D0000000000000500
00000000000
e DODOOODO
e DOODOOODO
e D0DOODDOOOO
e 000ODDDDOOOOODODOOO
e D00OODOOOOOOOOOOOOOOOO
0oooooooo
0000000000000030000000
[11)0
0001 00000000000000000
0000000000000000000000
0ooooooo
0002 000000000000000000
0000000000000000000000
0oooooo
0003 000200000000000000
00000000000000000000
0000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
00000000000 100002000000

gooboooobooooobbooboooboobo
gooboOoprobobobobooboboobobo
gmoooobobooobooobooobboo
gooboooooooooooooo

gooboobooooobbooooobboooooo
gooooobooobooboobooobobooboo
gooobbooooboboobbooobbooo
goboobooboooboooboboboobOooo
goooboooboooboooboooboooboooobo
goboooooboobooobooobooobobo
goooooboooboooboooboobooobo
oo

e D0DOODDOOO Simian[26]0

e J0IIOIOOIOOO CCFinder[18) DO OOO

O CCFinderX[4]0

e NOUIDODDOOIOOOODOO Declard[17]0

gooooobooOs0000oouoooooooo
oo

2.1 000000
00000000000000000000000
0000000D0000000000000000
(0 1(2))00000000000000000000
000000000000D000000000000
000000000000000000000000
000000000D0000D00000000000
000000000000000000000000
000000000000D00000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000D000000000000000000
000000000000000000000000
0000D0D00000000000000000
0000000000000000000

2.2 0O0O0OO0OO
gbooobooboooooboooooboooooo
goooooooooooooooooooo (o
(b)) DOOODDOOUOOODODOOUOODUOOOO



Vol. 28 No.

4 Nov. 2011 45

N StARFHESEER\ — O\
\ -,-,—ut,tSd+SrN:T.s-r:—u>4—</

e ———
| e — — —— H

l&ﬁdrwgsaﬂ

NI UEFBACNT—ON7—U
\ SO v | dr%ﬁﬁl—n"—’ﬁgy

S s s s s Sy S
| SN SRS SV SR RN SN S—

() 000000

(b) 0000000

T \ # wm (] AN Fson—e  IH )
2 118 yo HEvo—ps 28
- | & g & —— | 24 #ELruny SK
X X 27 SnEEY57 g
?&: 7% %Z —>:7_'»_77D_’7§
g ig ﬁ% --->:HlEo0— ?g
vE
LR 1 3
®2 L2
H H A TR
: £ 3
n® H o
28 S8
7 ne
*/ \ %:'7/
(cDO0ODOODODOOOOO (d)D00o00oo0D0oo0oO0oo0oooo
4 \ 2z _Ea-nra gf{\
||J 4 AMIDR1:a Lg
’7{,',, AMJHR2:b | 5 %
o B : O
?ﬁ | A
&t bt g
AT £l
o B3
EVa—-Vw H3
S E
o ANJHR LT D
AR)HOR 2: b %7'?'
. : "

oboobooooooobooon

() 00D0O0DOODOO

01 0O0oOOoooooooooo

oooooooo

oooooboooooboooooooooboooo
ooooobooooooooobooooooooo

oobooooooooooood

ooooooooad

oooooooooooooobooooooooooo

goooooooooboboooooooooooan
oboooOooooooboobooboooobooono
oooooooooooboooooooobooobooo
oooooooooooooon



46 gbooooobooooood

2.3 0DO0O0OO0OO0OoOoOoOoon

00000 (Abstract Syntax Tree) DO 0000
gbobooooooooooooooooooooon
00O0000D00000000000 (0 1(c)00
goooooooboooooooboobooooon
gooooOooooooooooooooooooon
gobooooooooooooooooooooon
goooooooooooooooooooobooon
goooboobooooobooobobooobooon
gooobodobooboooboooooooooon
gobooOooooooooooooooooooon
goooooooboooooooboobooooon
gboooooooooboooobooooobooboooo
goooooooboooooooboobooooon
goooboobooooboooooboobooobooon
gobobooooooooboooooooooooon
goooooooobOooooooboooboobooboooo
gboooooooood

2.4 0000O0O0OO0OOOOOOOOO

0000000000 (Program Dependency
Graph) 00000000000 OOOOOOOOO
go0oooOoooUooOoOooOooooOoooooo
0{@oo0oo)ooooooooooooopooo
goo0ooo0oooOo0ooOoooOoooOoooooo
oo000o (0 1(d)yoooooooooooooo
go0ooo0oooOooOoO0ooOooOooOoooooo
goooooooOoooOooooOoooOoboooo
0000o0ooooooooooooooooooo
ool'ooooooooooooooooooooo
go0ooooooOooOoooUoooOooooooOoo
go0ooooo0oOooooooooooOooooo
go0ooooOooOo0ooOoOooOoooOooooo
go0ooo0ooo0oooooooooooooooo
ooooooooOooooooo

1 000000DO00O00O0O000O000O0bOO0o0on
00000 [11]000000oo

2.5 0000D000D000O0D0OO0O0O0

000000000000
00000000000 (00000000000
00000)000000000000000000
000000000D000000000000000
00000000000000000000000
0000DD000000000000000000
0 (0 1(e))00000000D00000000DODN
00000000000000000000000
00000000000 000000000000
0000000D0000000000000000
000000000D000000000000000
00000000000000000000000
000000000000D000000000000
000000000000000000000000
0000000D0000000000000000
000000000000000000000000
oooooo

J Uboooobooooooboo
gbooooooboooon

goodooooobooooboobobooooooboobooboo
goooooooboooooooboobooooon
gooboooobooooooooooooooooon
gooooooooooobooooooooooooo
gooboooooooooooooooooooon
gbooooboooooooooooooboooooon
lob0boo00oooooooboooooooooon
goooooooboooobobooooooDb 110
goo20000000000000000000
gbooooobo3boobooooooooooo
gboboooooobooooooobooooobooo

3.1 0000000 (Extract Method)
goooobooobooobooboobobooboooo
gooooooboobobooboooobooobo
gooooboooobooboboooboobo1b0oo
oooooooo0oo0ooooo (booooooo
oooo)ooooooooUooooooooooo
goobooooooboooobooobobo 20000



Vol. 28 No. 4 Nov. 2011

47

01 0000O00000O0O000000O0O000O000000O0

oooooooboocoooo

ooboooooog

0001 0002 0003
ooooDoo o o 0 T2
(0)oooooo o o B}
000000000 o o -
0oooooon o o B}

00000000000 - o -

0000000000000 . - o

void printTaxi (int amount) {
String name = getTaxiName () ;

System.out.println(“name:” + name);
System.out.println(“amount:” + amount) ;
}

void printBus (int amount) {
String name = getBusName () ;

System.out.println(“name:” + name);
System.out.println(“amount:” + amount) ;

N
-

void printTaxi (int amount) {
String name = getTaxiName () ;
print (name, amount);

}

void printBus (int amount) {
String name = getBusName () ;
print (name, amount) ;

}

void print (String name, int amount) {
System.out.println(“name:” + name);
System.out.println (“amount:” + amount);
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getBillableAmount ()& | getBillableAmount ()9 ResidentialSite LifelineSfite
\ getBaseAmount () getBaseAmoynt ()
getTaxAmount () getTaxAmoynt ()
double base = _units * _rate;
double tax = base * Site.TAX RATE;
return base + tax;
double base = _units * _rate * 0.5;
double tax = base * Site.TAX RATE * 0.2; return getBaseAmount () + getTaxAmount();J
return base + tax;
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findTargetPosition (
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/**

*/

int res = names.size();
for (int i = 0;

res = i;
}
}

return res;

* Searches for the correct place to insert a name into a list so as
* to keep the list sorted alphabetically.

private static int findTargetPosition (Vector names, String name) {

i < names.size() && res == names.size(); i++) {
if (name.compareTo ((String) names.elementAt(i)) < 0) {
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public String[] getFiles(Vector filelist) {
slowScan() ;
String[] files = new String[filelist.size()];
filelist.copyInto(files);
return files;

public String[] getNotIncludedFiles() {
slowScan() ;

filesNotIncluded.copyInto(files);
return files;
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x-frame Account
class @className{
public static void main(String[] args) {
<while messages>
System.out.printIn(“@messages ),
</while>

/
} a— Fogz

x-frame SPC
<set className= SavingsAccount, CurrentAccount, LoanAccount/>
<set common = This is a bank account/>
<while className>
<select option= className>
<option SavingsAccount>
<set messages = @common, Savings Account />
<adapt Account />
<option CurrentAccount>
<set messages = @common, Current Account />
<adapt Account />
<option LoanAccount>
<set messages = @common, Loan Account />
<adapt Account />
</select>

</while> XVCLE S

XVCL Processor

_

REASh=V S RE

class SavingsAccount{
public static void main(String[] args) {
System.out.println(“This is a bank account™);
System.out.println(“SavingsAccount™);

}

}

class CurrentAccount{
public static void main(String[] args) {
System.out.println(“This is a bank account™);
System.out.println(“CurrentAccount”);
)
)

class LoanAccount {
public static void main(String[] args) {
System.out.println(“This is a bank account”);
System.out.println(“LoanAccount”);

1
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}
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