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Code Clone Detection Method

Designed for Information of Repetition in Source Code
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Abstract A code clone is a code fragment that is identical or similar to another in a source code. One of the
factors that makes software maintenance more difficult is the presence of code clones and many detection methods
have been proposed. However, existing methods have a problem that they detect many unnecessary code clones
for software maintenance. In this paper, we propose a preprocessing, which folds repeated instructions in source
code, for code clone detection. Moreover, we implement a code clone detection tool including the preprocessing,
and apply it to open source software systems.
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1: package org.eclipse.jdt.internal.eval;

(B&) 1: package org.eclipse.jdt.

internal.core.search.matching;
16: public class EvaluationResult {
(B&)
(B&)
17: public class FieldReferencePattern extends
160: switch (evaluationType) { MultipleSearchPattern {
161: case T_CODE_SNIPPET:

buffer.append("Code snippet"); (B&)
break; \
case T_IMPORT: +| 235: switch(matchMode){
buffer.append("Import"); 6:  case EXACT_MATCH :
break; buffer.append("exact match, ");
A} case T_INTERNAL: break;
168: buffer.append("Internal problem”); | —[239:  case PREFIX_MATCH :
169: break; 240: buffer.append("prefix match, ");
170: case T_PACKAGE: 241: break;
171: buffer.append("Package"); 242:  case PATTERN_MATCH :
172: break; 243: buffer.append("pattern match, ");
173: case T_VARIABLE: 244: break;
174: buffer.append("Global variable"); 245: }
175: break;

(a) EvaluationResult.java (b) FieldReferencePattern.java
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1: package org.eclipse.jdt.internal.eval;

(B&) 1: package org.eclipse.jdt.
internal.core.search.matching;

16: public class EvaluationResult {

(¢:))

(B&)

17: public class FieldReferencePattern extends
160: switch (evaluationType) { MultipleSearchPattern {

161: case T_CODE_SNIPPET:

162: buffer.append("Code snippet"); (B&)

163: break;

164: case T_IMPORT: 235: switch(matchMode){

165: buffer.append("Import"); 236: | case EXACT_MATCH :

166 : break; 237: buffer.append("exact match, ");
167: case T_INTERNAL: 238: break;

168: buffer.append("Internal problem"); 239: | case PREFIX_MATCH :

169: break; 240: buffer.append("prefix match, ");
170: case T_PACKAGE: 241: break;

171: buffer.append("Package"); 242: | case PATTERN_MATCH :

172: break; 243: buffer.append("pattern match, ");
173: case T_VARIABLE: 244:; break;

174: buffer.append("Global variable"); 245: }

175: break;

176: } ‘ ‘

1: package org.eclipse.jdt.internal.eval;

1: package org.eclipse.jdt.
internal.core.search.matching;

(B)
(@)
17: public class FieldReferencePattern extends

16: public class EvaluationResult { MultipleSearchPattern {

(B ()

160: switch (evaluationType) { | #&YIR L [E1%] : 5 |35: switch(matchMode){ #BYRLE: 3
161: case T_CODE_SNIPPETI 36: case EXACT_MATCH :

162: buffer.append("Code snippet"); 237: buffer.append(“exact match, ");

163: break; 238: break;

176: } 245: }
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1: package org.eclipse.jdt.internal.eval;

(B&) 1: package org.eclipse.jdt.

internal.core.search.matching;
16: public class EvaluationResult {
(&)
(B)
17: public class FieldReferencePattern extends
160: switch (evaluationType) { MultipleSearchPattern {
161: case T_CODE_SNIPPET:

162: buffer.append("Code snippet"); (H&)
163: break;
164: case T_IMPORT: 235: switch(matchMode){

165: buffer.append("Import"); 236:  case EXACT_MATCH :

166 : break; 237: buffer.append("exact match, ");
167: case T_INTERNAL: 238: break;

168: buffer.append("Internal problem"); 239:  case PREFIX_MATCH :

169: break; 240: buffer.append("prefix match, ");
170: case T_PACKAGE: 241: break;

171: buffer.append("Package"); 242:  case PATTERN_MATCH :

172: break; 243: buffer.append("pattern match, ");
173: case T_VARIABLE: 244: break;

174: buffer.append("Global variable"); 245: }

175: break;

176: }

(a) EvaluationResult.java (b) FieldReferencePattern.java
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Algorithm 1 fold Repetition

Input: str,repeatCount(2 1)
Output: str after folded

1: strlen < length(str)

2: for i = 0 to repeatCount do
3: left < 0

4: loop
5: flg < true; index < left; tmpleft < left; count < 0;
6 while count £ i and index < strlen do
7: if isSentenceEnd(str[indez]) then
8 if flg then
9 k + index + 1; flg < false
10: end if
11: count < count + 1
12: end if
13: index < index + 1
14: end while
15: if index > strlen then
16: break
17: end if
18: tmp < str(left..index — 1]
19: count < 0
20: left + index
21: while count < i and index < strlen do
22: if isSentenceEnd(str[indez]) then
23: count < count + 1
24: end if
25: index < index + 1
26: end while
27: if index > strlen then
28: break
29: end if
30: tmp2 < str[left..index — 1]
31: if tmp = tmp2 then
32: str < str[0..left — 1] + str[index..strlen)
33: strlen < length(str)
34: left < tmpleft
35: else
36: left < k
37: end if

38: end loop
39: end for

40: return str
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1: package org.eclipse.jdt.internal.core.jdom;

1: package org.eclipse.jdt.internal.core.jdom; (IB§)
(&) e
25: class DOMType extends DOMMember

21: class DOMMethod extends DOMMember implements IDOMType {

implements IDOMMethod { (lﬂﬁ)
(B&) na3. 0 P

483: protected void offset(int offset) {
484:  super.offset(offset);
485:  offsetRange(fCloseBodyRange, offset);
486:  offsetRange(fExtendsRange, offset);
487:  offsetRange(flmplementsRange, offset);
488:  offsetRange(fInterfacesRange, offset);
489:  offsetRange(fOpenBodyRange, offset);
490:  offsetRange(fSuperclassRange, offset);
491:  offsetRange(fTypeRange, offset); }

469: protected void offset(int offset) {

470:  super.offset(offset);

471:  offsetRange(fBodyRange, offset);

472:  offsetRange(fExceptionRange, offset);
473:  offsetRange(fParameterRange, offset);
474:  offsetRange(fReturnTypeRange, offset); }

(a) DOMMethod.java (b) DOMType.java
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11: package org.eclipse.jdt.core.dom;

()

29: class ASTConverter {

(=)

:  if (expression instanceof ArrayAllocationExpression) {

return convert((ArrayAllocationExpression) expression); }

: if (expression instanceof QualifiedAllocationExpression) {

return convert((QualifiedAllocationExpression) expression); }

. if (expression instanceof AllocationExpression) {

return convert((AllocationExpression) expression); }

: if (expression instanceof org.eclipse.jdt.internal.compiler.ast.ArrayInitializer) {

return convert((org.eclipse.jdt.internal.compiler.ast.ArrayInitializer) expression); }

. if (expression instanceof org.eclipse.jdt.internal.compiler.ast.PrefixExpression) {

return convert((org.eclipse.jdt.internal.compiler.ast.PrefixExpression) expression); }

:  if (expression instanceof org.eclipse.jdt.internal.compiler.ast.PostfixExpression) {

return convert((org.eclipse.jdt.internal.compiler.ast.PostfixExpression) expression); }

: if (expression instanceof CompoundAssignment) {

return convert((CompoundAssignment) expression); }

. if (expression instanceof org.eclipse.jdt.internal.compiler.ast.Assignment) {

return convert((org.eclipse.jdt.internal.compiler.ast.Assignment) expression); }
if (expression instanceof org.eclipse.jdt.internal.compiler.ast.CastExpression) {
return convert((org.eclipse.jdt.internal.compiler.ast.CastExpression) expression); }

: if (expression instanceof ClassLiteralAccess) {

return convert((ClassLiteralAccess) expression); }

:  if (expression instanceof FalseLiteral) {

return convert((FalseLiteral) expression); }
if (expression instanceof TruelLiteral) {
return convert((TrueLiteral) expression); }

ASTConverter.java

9 jdt DTS T HhO if LD IR L

13: package org.netbeans.modules.javadoc.comments;
(B&)

37: public class JavaDocEditorPanel extends
javax.swing.JPanel implements
EnhancedCustomPropertyEditor {
(B&)

637: switch ( ks.getkeyCode() ) {
638: case KeyEvent.VK_B:

639: boldButton.doClick();
640: e.consume();

641: break;

642: case KeyEvent.VK_I:

643: italicButton.doClick();
644 e.consume();

645: break;

646: case KeyEvent.VK_U:
647: underlineButton.doClick();
648: e.consume();

649: break;

650: case KeyEvent.VK_C:
651: codeButton.doClick();
652: e.consume();

653: break;

654: case KeyEvent.VK_P:
655: preButton.doClick();
656: e.consume();

657: break;

658: case KeyEvent.VK_L:
659: linkButton.doClick();
660: e.consume();

661: break; } }}

JavaDocEditorPanel.java
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