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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,: tree, workltst work-table)
where t; = s1’(u1, ey Uy),m>0

andt, = s, (v,, .. ,vn),nz 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 Sto 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 YLEL,VLEL,, workhst [l[][lg] « false; (* default is true *)
13 if s; # s, then return # "
14 else (*s;,=s; and m =n in AST *)

15 if m=n=0 then

16 return s,/ 12 (* t; are tare leaves *)

17 else (*m=n#0%)

18 return s 2 (anti-unifi(u; , v;, worklist), -,
19 anti-unifu, v, worklist))
20 end

i
i

T
o
m

4n% FAn wuE nozg,
oA A1ES WEE fy, Ly 9 HOR

3} 38 A7 sglEdel wE 5E

4((4, 1), (£, 3D)

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# @ 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 cs while new do

23 if pand 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 cs—csU{c};

32 end

33 return cs

34 end
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B B 76 JavadocSearchType.Handle st = (JavadocSearchType.Handle)
AetA] A PHE dadl A deE s 2 5% getProperty( PROP_SEARCH );
= ~ — ) 71 JavadocSearchType t = null;
= AHAFAY. 98 == MinTN=20, 78 int x = 15;
. 79 if (st 1= null) {
MaxHN=25, MaxHM=25, MinLS=4% Ie}v|HE 80 X
= 81 t = (JavadocSearchType)st.getServiceType(); }
o Fromw AFsg} o] #HELS 8 =1t 8 i (t=null) {
— S - - = = 83 -X;
Bellon? FE=ZFE TE H3AZ ozt ¥t 84 if (isWriteExternal()) {
> 85 =x>15715:x;
sk dEtE S HAagtolt 86 :etun)l(null;} §
Hlw A3 I 7+o] © - A Zelul 87 return (JavadocSearchType)Lookup.getDefault().
]Jl_ E‘L]- - 49/]_ = ] TF/] ‘LL}LOﬂ i > ]-L lookup(org.netbeans.modules javadoc.search.
iE%%E% Bellon«] FI= _::Z_LE_ ;g%ljﬂfél Jdk12SearchType.class); }
88 return t; }
937100%% E@'b‘]—%ﬂq— 7‘::]_,31]—14, o=F —?—E] L:_?'Oﬂ 192 public ServiceType getSearchEngine() {
_ . o 193 JavadocSearchType.Handle searchType =
/‘1 77% “% %%%‘8‘ 7 ]%‘ BellonQ] ﬁ%‘ X};}%"Zﬂ% (JavadocSearchType.Handle)getProperty(PROP_SEARCH);
oy - - 194 JavadocSearchType type = null;
A9 giFE xgtetta & 4 9tk 195 if (searchType = null) {
196 type=(JavadocSearchType)searchType.getService Type(); }
197 if (type = null) {
— == — 198 if (isWriteExternal
£ 4 22| 77 TEE Belone| ZESE EE gy |
A el 74 200 return (JavadocSearchType)Lookup.getDefault().
lookup(org.netbeans.modules.javadoc.search.
o 71& <> Jdk12SearchType.class); }
S8 x2adY EE ATA | AE BA 201 return type; }
netbeans-javadoc 55 54 (98%)
eclipse-ant 30 30 (100%) gy $-ge Bt 71 BE JAFA ¢l
eclipse-jdtcore 67 62 (93%) = FEE5S o] Zoldth I 62 7 T
j2sdkl.4.0-javax-swing 38 38 (100%) A EHE mege Fys9 AR, Bellon-%
=

Bellone] &% #& HAFAANA 28 =77 So| metuE S HLe o JJra}u]a 7t
AeE RE 2 RS F Rl & 59 (MinTN=20, MaxHN=15, MaxHM=5 , MinLS=6
A= Bellone] ZE=ZE FE AP e =9 23 ool AFolt}l X 69 EA A= O
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Bellon®] Z=Z&2 32 HIANAME j2sdk
1.4.0-javax-swing° 4]  JList.java(2322-2329%)
o] 202 = A% (Reference Number : 2699,
5533, 7322, 7457) & AL Y=, ¢ =T
oAl ol s F2 F e o] 59 F2

o AN % 3709 FROR FHH Aok

E 6. ?2l =T0AM Hotd 2= Zafro| N

Bellon 5
sp moag  |EEAWA| A 497
&4 | FE FY2Y
e M
netbeans-javadoc 55 113
eclipse-ant 30 146
eclipse-jdtcore 1,345 2,618
j2sdkl.4.0-javax-swing 777 2,196
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