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Investigation of Defect Rate within Code Clones and the Surrounding
Code Fragments Using Repository Mining Technique

Naoki Nakayama1,a) Norihiro Yoshida2,b) Kenji Fujiwara1,c) Hajimu Iida1,d)

Abstract: Code clone is a duplicate code fragment in the source code of software and generated by devel-
oper’s copy and paste. Recently, some researchers proposed defect detection method based on code clone
analysis and the proposed methods were able to detect defects in certain projects. Detecting defect based
on code clone analysis may require developer to spend effort to check whether there is any defect because
defect may exist within the code clone or the surrounding code fragments. However, there is no existing
research clarifying which area, within code clone or the surrounding code fragments, poses higher defect rate.
Therefore, there is no standard for developers to follow for prioritizing the order of inspection. This research
investigated the defect rate within code clone and the surrounding code fragments on three open source
softwares. The investigation revealed that the defect rate of surrounding code fragments is higher than the
one of code clone. Furthermore, by measuring the distance from code clone to surrounding code fragments,
we investigated the area that has higher defect rate within surrounding code fragments. According to the
investigation, the defect rate of surrounding code fragments that are above the code clone is decreasing as
the distance gets further.
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File: sample1.c

17: if(len >= 9 && strncmp(buf, "EESOX", 9) == 0){

18: buf += 9;

19: len += 9;

20:

21: if(len >= 5 && strncmp(buf, "term=", 5) == 0){

28: } else

29: ret = -EINVAL;

30: } else

31: ret = -EINVAL;

File: sample2.c

62: if(len >= 9 && strcmp(buf, "CUMANA") == 0){

63: buf += 9;

64: len += 9;

65:

66: if(len >= 5 && strncmp(buf, "term=", 5) == 0){

73: } else

74: ret = -EINVAL;

75: } else

76: ret = -EINVAL;

1

Fig. 1 Example of defect within code clone.
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File: sample3.c

1023: CheckStatusA();

1029: if( )

1030: {

1031:

1032: function1();

1033:

1034: }else

1035:

File: sample4.c

1315: CheckStatusA();

1321: if( )

1322: {

1323:

1324: function2();

1325:

1326: }else

1327:

2

Fig. 2 Example of defect within the surrounding code frag-

ments.
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Fig. 3 An overview of investigation method.
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Fig. 4 Process of specifying the line number of defect at its

staging snapshot.
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Table 1 Summary of studied projects.

LOC

gimp 82 851708 1018

evolution 41 721344 792

nautilus 60 251260 191
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Fig. 5 Comparison of defect rate within code clone and the

surrounding code fragments on gimp.

6 evolution

Fig. 6 Comparison of defect rate within code clone and the

surrounding code fragments on evolution.
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Fig. 7 Comparison of defect rate within code clone and the

surrounding code fragments on nautilus.
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Table 2 Result of investigation1.

p Wilcoxon

gimp 0.003565 0.004619 p-value = 0.2783

evolution 0 0.003601 p-value < 2.2e-16

nautilus 0 0.004537 p-value < 2.2e-16

3

1 1

Table 3 Comparison between near fragment and far fragment

(half-and-half).

p t

gimp 0.02874 0.02745 1.778e-06

evolution 0.01742 0.01741 0.9643

nautilus 0.01079 0.008713 5.453e-08

4

1 2

Table 4 Comparison between near fragment and far fragment

(one to two).

p t

gimp 0.02870 0.02778 0.002098

evolution 0.01729 0.01748 0.1229

nautilus 0.010483333 0.009391 0.009355

5

1 1

Table 5 Comparison between near fragment and far fragment

(half-and-half).

p t

gimp 0.02839 0.02867 0.6363

evolution 0.01683 0.01668 0.4509

nautilus 0.01043 0.01049 0.9051

6

1 2

Table 6 Comparison between near fragment and far fragment

(one to two).

p t

gimp 0.02779 0.02893 0.1647

evolution 0.01694 0.01666 0.1882

nautilus 0.009567 0.01092 0.006858

7

Table 7 Comparison between upper fragment and lower frag-

ment.

p t

gimp 0.02876 0.02852 0.5375

evolution 0.01742 0.01676 3.459e-06

nautilus 0.01029 0.01046 0.6688

8

Fig. 8 Changes of defect rate within the surrounding code frag-

ments.
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