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public class Copy extends Task| 1 public class Delete axtends Task|
private IncludePatternSet includes; ? private ExcludePatternSet excludes;
3
public woid setIncludes{3tring patterns) | 4 public woid setExcludes (String patterns) |
‘s K] e
if{patterns != null &4& patterns.length{) = 0)] [ if(patterns != null &£& patterns.length{) > 0)
- StringTokenizer tok=new StringTokenizer (patterns, ™, "); 7 - StringTokenizer tok=new StringTokenizer (patterns,”™, ");
- while (tok. hasMereTokens () | 5 - while (tok.hasMoreTokens () |
- includes .addPattern{tok . .next {)); 9 - excludes .addPattern{tok .next {));
- b 1 - b
+ String[] teokens = StringUtils.split{patterns, ","); 1+ String[] teckens = StringUtils.split{patterns, ".");
+ for (String tok : tokens) | 12+ for (String tok @ tokens)|
+ includes .addPattern(tek); 13+ excludes .addPattern(tek);
+ k 14 + k
b 15 b
t 16}
17
I 18 |
1%
publiec eclass IncludePatternSet | M public class ExcludePatternSet |
publie Set<String> set; 21 publie Set«<String> set;
public woid addPattern(String s5) | set.add(s); |} 12 public void addPattern(String s5) [ set.add(s); |
23
b x4}
(a) Correctly edited clone in the Copy class ib) Inconsistenly edited clone in the Delete class

Fig. 1: Similar edits to update the use of stringTokenizer APl to StringUtils.split in Copy and Delete.

ATest
public woid testCopy ()|
Task copyTask = FileUtils.createTask(FileUtils.COPY);

copyTask.setIncludes ("sroc/+  Java, test/+_Java");
JobHandler . fireEvent {copyTask) ;
assertTrue (checkFileCopied());

Fig. 2: A test case for the Copy class.
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public elass Copy extends Task{
private IncludePatternSet includes;

+ private ExcludePatternSet excludes;

75 ADelete® 771

IV E/NXL—FERD TN
IDHONT AN .

z » % j Lj’é t b\ Z o % o o+ excludes ., sat = includes.set;
; k 11
~ 12 /* the criginal code iz replaced with the grafted code
i \' \ fd\ \l \ from setExcludes+/

13 - if{patterns != null && patterns.length(} > 0){
14 - String[] tokens = StringUtils.split(patterns, " ,"};
5 - for(String tek : tekens){

Py \>\( @J: = L— 7 — Z 18 - ineludes.addPattern(tok):
j — ; 17 }

} Ongmal Clone (Deleted)

public veid setIncludes(String patterns){

J# this iz stub code inserted for data transfer+/

W o~ & ;mEa W oW

<]
+

18 -
- — » i % ﬁ] 18 + if(patterns != null && patterns.length() > 0){
Opy — (W 20 + String[] tokens = StringUtils.split(patterns, "."};
21 + for{String tok : tokens}{
% t T\{C O) Z 2z + excludes . addPattern(tok);
A5 T S
O py 24 + } Grafted Clone (Inserted)

25
F % *I‘J g’ % t a 7. ’ 26 /* this is stub code inserted for data transfers/
- a

2T includes.set = excludes.set;

% 2E + excludes = excludes_save;
I-—I 2 }

an }

+

Fig. 3: GrRaFTER grafts the clone in Delete (lines 19-24) in
plm:c r:lf the original clone in Copy (lines 13-18) for test reuse.
GRAFTER inserts stub code (highlighted in yellow).
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» Def(F): A—KRFTEHZEINT-ZEH
* Use(F):A—RRFTHERAINLEHK

» In-Scope(P): 7O S LD EPTEHAIREAE

» consumed(F,M,C)=(Def(C)UDef(M)\Def(f))nUse(F)
» Affected(F,P)=Use(F)nIn-Scope(P)
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Subject LOC Test# Branch Simt Pair#
ant-1.9.6 267,048 1,864 45%  S50% 18
Java- APNS-1.0.0 8,362 103 59%  67% 7
xmlsec-2.0.5 121,594 396 59%  65% 27

TABLE I: Subject Programs
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[2] L. Jiang, Z. Su, and E. Chiu, “Context-based
detection of clone-relatedbugs,” in ESEC-FSE '07:
Proceedings of the the 6th joint meeting of the
European Software Engineering Conference and
the ACM SIGSOFT symposium on The () (GRAFTER [h-:l Jiu[]g et al
foundations of software engineering. )

New York, NY, USA: ACM, 2007, pp. 55-64. - .
Fig. 6: Comparison between GRAFTER and Jiang et al. 18
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Fig. 9: Mutant killing ratio for different mutant kinds
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