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Supporting Refactoring Based on Presence of Delegation
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Abstract Refactoring has attracted attention for software maintenance. Therefore, many approaches supporting refactoring
have been proposed from a variety of viewpoints. In object-oriented languages, most of the approaches suggest refactoring
candidates by using code metrics such as length or complexity for each of methods. However, it may be difficult to judge
whether those candidates should be refactored. The authors conjectured that comparing some source code makes judging
candidates easier than checking source code individually. Therefore, this paper proposes an approach identifying refactoring
candidates by using presence of delegation. We experimented the proposed approach on different developers’ software. As a
result, the proposed approach was able to suggest several code portions that performs similar procedures and varies in presence
of delegation functionality as refactoring candidates.
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01 public void continuous() {

03: for(mt num = 1;num < 5;num++) {

ing(str,num);

04: String str = "continuous" + num;
05: R ing rep = new R
tring str2 = rep.toString();

System.out.printin(str2);

08: }

11: public void separate() {

12: intnum =1;

13:  while(num<5) {

14: String str = "separate" + num;
15: Rep ing rep = new Rep
16: writeRepeat(rep);
1§>"m”<vaF®mUmL
19: }

20: |private void writeRepeat(RepeatString target) {
21:| String output = target.toString();

22:| System.out.printin(output);
23:}

ing(str,num);
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01: public void adapter(){ 01: public void adapter(){

02: intnum1 =15; 02: intnum1 = 15;
03: int num2 = 25; 03: int num2 = 25;
04: int num3 = num1 * num2; 04: int num3 = num1 * num2;

05: Divisor divi = new Divisor(num3);
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05: Divisor divi = new Diviso‘r(num3);

06: ‘ adaptee(divi.getArray());

06: int[] var0 = divi.getArray()ﬁﬁ

07: }
08: A\

2204V Y F 07:
U LA 08: }

adaptee(var0); X v v RIEUH L
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01: public void adapter(){
8§: intfnum1] =[15; 01: public void adapter(){
: ' 02 int§v)=
04: Inum1]* rum2} 03: int[$V]= BN}
05:  Divisor[divi]= new Divisor(num3); | |o4: intgv]= §V/* V]
06:  intfvarQ = diviigetArray(); 05: Divisor [§V]= new Divisor(§V);
07: adaptee(var0); 06: int[][8V]=§VigetArray();
08: } 07: adaptee($V);
09 08: }
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01: public void adapter(X 11: [public void adaptee(int[] numList){

02: int$V =9$N; 12: [int $V = $N:

03: int$V =3N; 13:  ffor(int $V:$V) { — —

04: int$V =%V *$V: 14: SV +=3V, Divisor $V = new Divisor($V);
05: |Divisor $V = new Divisor($V); 15:  System.out.printin($V); int[] $V = $V.getArray();

06: |int[] $V = $V.getArray(); 16: } . :

07: |adaptee($V), 17:} int $V =3N;

08: } 18: for(int $V:$V) {;
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11: |private int
levelTwo (int num) {
int two =
levelThree (num) *2;

01: public void levelOne() {
02: [int num = 0; VE
03: int one = |levelTwo (num) ;
04: System.out.printin(one): |13:

05: } 14:}

HFUHLESD

return two; &EOXHAA VY N [23:

21:|private int
levelThree (int num) |{
22: |lint three = numx3;

return three; |
COMRERYET

‘ int num = 0; ‘

24 } ‘ int three = num«3; ‘
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21: public void condense(int $V,int $V){
22: Divisor $V = new Divisor($V);

Divisor $V = new Divisor($V); gi :::[]$$V==$zy.geMrray();
intf] $V = $V.getArray(); 25. [for(int $V:$V) {

. 26: | $V+=8V;

int $V = $N; 27: }

for(int $V:$V) {; 28: }
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257: int index=storeStatement(Variable55,

086: map.put(binding,info);
087: }
088: | Block Variable9=node.getBody();

089: |if(Variable9!=null) {

Variable56,Statementinfo.SYNCHRONIZED);

353: [private void accept(ASTNode node){ | 090:

CallVisitor callVisitor= new CallVisitor

258: [Block Variable57=node.getBody(); | 354: | if(node!=null) {

(map,info,binding,id,manager);

091: Block Variable10=node.getBody();
092: Variable10.accept(callVisitor);
093: }

(c) M & 7= &l

259: \accept(VariabIe57); \ 355:  node.accept(this);
260: Block Variable58=node.getBody(); 356: }
261: int Variable59=Variable58.getStartPosition(); 357: }
(@) M LITOAY v R (b) ROHENAZAY v R
10 22472 2l S - R O H

957:
958:

int Variable98=readInt(u+4);

959:
960:

024: public void visitinsn(final int opcode){
025: minSize+=1;

299: fif(mv!=null) {

961: |mv.visitLookupSwitchlnsn(

labels[label] keys,values);

values|i]=labels[offset+Variable98];
u+=8; gamin 298: |public void visitLookupSwitchinsn(final Label
) AL IR dfit, final int[] keys, final Label[] labels){
026: |maxSize+=1;
300:  mv.visitLookupSwitchIinsn(dflt keys,labels); 027:

. X 301: } 028:  muv.visitinsn(opcode);
962:  break; _ 302 execute(Opcodes.LOOKUPSWITCH,0,null); | 029: }
963: case ClassWriter.VAR_INSN: 303: this.locals=null; 030: }
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