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clones takes much cost. Refactoring is one of way to merge code clones and
remove them. It is a technique altering an internal structure to make easy to

understand and modify without changing external behavior. A pattern con-
D D D D D D D D D D |:| D |:| D |:| D |:| D |:| D |:| D sist of a repeated situation to apply refactoring and corresponding sequence of
D D D D D D D D D D D D D D D procedures is called refactoring pattern. However, existing patterns do not cat-

egorize code clones in detail. In this study, we propose a detailed procedure of

refactoring a code clone categorized by its feature and propose them as a refac-

toring pattern. We performed an experiment to evaluate that the proposed

O O O O f1 O O O O 12 O a 0 0 tl pattern does not change external behavior and superior to an existing pattern.

0 0 0 1 0 0 0 0 1 The experiment compared an existing pattern to the proposed pattern. The

test subjects are performing refactoring code clones on an open source software

system. The result of the experiment shows the proposed pattern does not

change external behavior, and is superiority to the existing pattern by opinions

00000o0oooooo0o0o0000oooooooOooOoOoOOoOOoOoOoOoOoon of test subjects.
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double salary= this.base'this.rate;
System.out.printIn("salary="+salary);
employee setSalary(salary);

double salary= this.base*this.rate;
System.out.printin(*salary="+salary);
employee.setSalary(salary);

S
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Fig.1 clone of typel

double salary= this.base*this.rate;
System.out printIn("salary="+salary);
employee setSalary(salary);

doub}em this.base’this.rate;
System.out.printin(*salary="
employee,setsalary’@;
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Fig.2 clone of type2
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void initialCheck void finalCheck
(Stringl) names)( Checker (Stringl] names){

|-for(String s: names)
System.out printin(s)]

or(String s: names)
System.out printin(s);

void finalCheck
(String s: names)

void initialCheck
(String[] names){ Checkrer

"I~ TnitialCheck |
/

printNames

printNames(names);

;

) finalCheck k’
-printNames -]

void printNames
(String[) names){
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Fig.3 extract method
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getName()
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getName() getName()
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Fig.4 pull up method
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Fig.6 locations of clones
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customer = new Account(); customer = new Account();

customer .setName (name) ; customer .setName (name) ;
customer .setNumber (number) ;

custoomer.setRate (FIXED_RATE)

customer.setNumber (number) ;
" | custoomer .setRate (ORIDINARY_RATE)

o7 00O
Fig.7 an actual case

void intialAccount(

String name,int number){
void intialAccount(){ customer = new Account();
customer.setName (name) H
customer. setNumber (number) ;

¥ customer.setRate (ORDINARY_RATE) ;

}
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Fig.8 example 1
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Fig.9 example 2
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Account intialAccount(

Account intialAccount( int rate,

String name,int number){ String name,int number){

customer = new Account(): customer = new Account()

customer.setName (name) : customer . setName (name) ;
customer. set Number (number) :
customer.setRate (ORDINARY_RATE):
return customer;

}

customer. setNumber (number) ;

customer.setRate(rate) ;

return customer;

}
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Fig. 10 example 3
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Fig.11 example 4
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