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Automatic Generation of Code-clone Reference Corpus
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Abstract

To evaluate the quality of clone detection tools, we should know how many clones the tool misses.
Hence we need to have the standard code-clone reference corpus for a carefully chosen set of sample
source codes. The reference corpus available so far has been built by manually collecting clones from the
results of various existing tools. This paper presents a tree—pattern—-based clone detection tool that can be
used for automatic generation of reference corpus. Our tool is compared with CloneDR for precision and
Bellon's reference corpus for recall. Our tool finds no false positives and 2 to 3 times more clones than
CloneDR. Compared to Bellon’s reference corpus, our tools shows the 93%-to-100% recall rate and detects
far more clones.
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Algorithm 1. Pattern Building

function anti-unify (t;,t,: tree, worklist : work-table)
where t; = ;' (ug, ..., m),m>0

and t; = s2°(vi, ... ,vn),n >0
returns free-pattern

work-table = array [L,][L] of boolean
where L; is the set of labels in ¢, i=1 or 2

1
2
3
4
5 type
6
7
8 tree-pattern = map of S to P(P)

9 where S is the set of function symbols of arity>1
10 and P is the set of patterns
11 begin

12 V1L ELL, Y LEL, worklist [lq[lg] « false; (* default is true *)
13 ifs; # s, then return #' l
14 else (*s; = s, and m =n in AST *)

15 if m=n=0 then

16 return s, "? (* tare trare leaves *)

17 else (*m=n+0%)

18 return 5" " (anti-unify(uy , vi, worklist),
19 anti-unify(um, vm, worklist))
20 end
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Algorithm 2. Pattern Clustering

1 function clustering ( ps : set of patterns )
2 returns set of pattern classes as a pattern-cluster
3 type
4 pattern-cluster = map of S to P(C)
5 where S is the set of function symbols of arity > 1
6 and C is the set of pattern classes
7 var
8 new : boolean
9 p:pattern
10 c: pattern class
11 cs : set of pattern classes
12 begin
13 if ps# O then
14 begin
15 ¢ « pick one pattern out from ps and then
16 make it into a singleton pattern class ;
17 cs — {c}
18 end
19 while ps # @ do
20 p < pick one pattern out from ps ;
21 new « true;
22 for each ¢ in ¢s while new do
23 if p and c are the same shape then
24 begin
25 merge the labels of p into ¢ ;
26 new « false;
27 end
28 if new then
29 begin
30 ¢ < make p into a singleton pattern class ;
31 es— cs Uf{c};
32 end
33 retum cs
34 end
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