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Clone Tracking based on Similarity of CRD
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Abstract Clone tracking is a fundamental technique of research on code clones. There exists some techniques to
track clones across version histories, but they still remain some issues. This paper proposes a new technique, which
is an enhancement of the existing CRD-based clone tracking. We have developed a tool as an implementation of the
proposed method, and conducted an experiment to confirm the improvement of accuracy of clone tracking compared

to the existing technique. The experimental results showed a lot of instances newly tracked by the proposed method,

and approximately 91% of newly detected tracking are correct.
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<CRD> ::= <file> <class> <CM> [<method>]

<method> ::= <signature> <block>*

<block> ::= <btype> <anchor> <CM>

<btype> ::= ‘for’ | ‘while’ | ‘do’ | ‘if’ | ‘else’ | ‘switch’
| ‘try’ | ‘catch’ | “finally’ | ‘synchronized’

packagename.DeleteManager.java,DeleteManager,5
delete(int),5

for,delete.size(),4

if,delete.get(i) instanceof ElementNode, 2

public class DeleteManager {
ééglic void delete (int n) {
%é% (int 1 = 0; i < delete.size(); i++) {
ié.(delete.get(i) instanceof ElementNode) {

// some code

}

(b) #il

B 1 CRD DiEF LB
Fig.1 The Definition and An Example of CRD
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+ try {

session = openSession();
if (command != null) {

log(“emd : ™ + command, Project.MSG_INFO);

executeCommand (command) ;
} else {

try {

BufferedReader br = new BufferedReader (
new InputStreamReader (commandResource.getInputStream()));

FileUtils.close (br);
} catch (IOException e) {
throw new BuildException(e);

}

+ } catch (JSchException e) {
+
+ 0}
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Fig.2 An Actual Modification that Changes CRD
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boolean validate (int a, int b) {
if (a == 0) {
if (b == 0) {
return false;
}
}

return true;

}

(a) Y—Az2—F

boolean validate(int a, int b) {
IF (a == 0)
return true;

}

if (a == 0) {
IF (b == 0)
}

if (b == 0) {
return false;

}
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Fig.3 An Example of Replacing Sub-blocks
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Fig.4 An Example of Clone Tracking with the Proposed Method
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Table 3 The Number of Code Fragments Not Tracked by Each

Method
V7 hy=7 REFE BGFFE A
ArgoUML 537 739 202
Ant 345 581 236
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Table 1 Target Software Systems

4 F BtAY BV a v (AL

ErUEvay (A

BRI BV a v LOCHKTI BV ay)

KGR & BRE L TRA L7z,

ArgoUML 15,880 (2008-10-04) 19,794 (2011-11-17) 2,222 362,604
Ant 268,587 (2001-02-05) 904,537 (2010-01-30) 5,143 211,855
public synchronized void createStreams() {
if (out != null && out.length > 0) {
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Table 4 Manual Investigation on Newly Detected Pairs of Code
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String logHead = new StringBuffer (“Output “).append (
((append) ? “appended“ : “redirected")) .append (
N to “).toString();
outputStream = foldFiles (out, logHead, Project.MSG_VERBOSE) ;
}

if (error != null && error.length > 0) {
String logHead = new StringBuffer (“Output “).append (
((append) ? “appended" : “redirected")) .append (

N to “).toString();
errorStream = foldFiles (error, logHead, Project.MSG_VERBOSE) ;
} else if (! (logError || ourputStream == null)) {

(a) IETERT (Rev. 567,592)

public synchronized void createStreams() {
outStreams () ;

errorStreams () ;
}
private void outStreams() {
if (out != null && out.length > 0) {

String logHead = new StringBuffer (“Output “).append (
((append) ? “appended“ : “redirected")) .append (
" to “).toString();
outputStream = foldFiles (out, logHead, Project.MSG_VERBOSE) ;
}

private void errorSteams() {
if (error !'= null && error.length > 0) {
String logHead = new StringBuffer (“Output “).append (
((append) ? “appended“ : “redirected")) .append (
™ to “).toString();
errorStream = foldFiles (error, logHead, Project.MSG_VERBOSE) ;
} else if (! (logError || ourputStream == null)) {

(b) {ETF#% (Rev. 567,593)
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Fig.5 Newly Tracked Code Fragments
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Fil? base = null; FileProvider
String name = res.getName () ;

if (res instanceof FileResource) {

FileResource fr = (FileResource) res;
base = fr.getFile() .getAbsolutePath();
if (base == null) {

name = fr.getFile () .getAbsolutePath();
}
}

(a) F1 (Rev. 688,723 - Rev. 688,724)
File base = null;

- fp != null
String name = res.getName () ;

if (res instanceof FileProvider) {
FileResource fr = (FileResource) res;
base = fr.getFile () .getAbsolutePath() ;
if (base == null) {
name = fr.getFile().getAbsolutePath();
}

(b) F2 (Rev. 718,386 - Rev. 718,387)
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Fig.6 An Example of Failure of Tracking
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