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A Method for Identifying Useful Code Clones
based on Machine Learning Techniques

Yangh®  Keisuke HorTal:?)  Yosuiki Hico':©) HirosHI Icakit-d)

Abstract: Currently, there is a variety of code clone detection tools. However, results from clone detectors
contain plentiful useless code clones. Thus, users of clone detectors need to identify useful code clones from
a flood of code clones, which requires much efforts. In addition, judging whether a code clone is useful or
not varies from user to user and from purpose to purpose. Therefore, it is difficult to define what code
clones are useful for software maintenance. This paper proposes a filtering method for code clones based
on machine learning techniques. The proposed method has its users mark on some of code clones whether
they are useful or useless. Firstly, the proposed method learns the judgement of the individual user, and
then predicts unmarked code clones whether they are useful or not. We have implemented the proposed
method as a web-based system, and conducted a case study with subjects. As a result, we confirmed that
the judgement of whether a code clone is useful or not varies from user to user. Moreover, we confirmed that
the proposed method can predict the judgement of code clones by users with over 70% accuracy, in some
cases it can predict the judgement with over 90% accuracy.
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struct blob *lookup blob(struct object *obj)
{
if (lobj->type)
obj->type = OBJ_BLOB;
if (obj->type != OBJ_BLOB)
return NULL;
return (struct blob *) obj;
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Table 1 Open Source Projects Used in Experiments

Project CSs Len LOC Tokens  Files

git 78 48 153,388 829,930 315
Xz 36 48 25,873 113,894 113
bash 105 48 133,547 494,248 248
e2fsprogs 62 64 99,129 442,978 274
Total 281 411,937 1,881,050 950
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