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Generating Gapped Code Clone Information using Graph Mining Algorithm
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Fig.1 Reuse by copy and paste
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1) Main(G,minsup){ \
2) Cc;—{0001000000000000000 %

3) k—1;

4) while(Cp#0){

5) Count(G,Cy);

6) F — {ck € C | sup(G(cg)) 2 minsup};
7) Ci41 «— Generate — Candidate(Fy);

8) k—k+1;

9}

10) return Uk{fk € Fy | fi is canonical};

) Y
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Fig.2 Overview of AGM algorithm
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Fig.3 Generating graphs from source code
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int i;

d->nbytes = 0;
yc—>kouhoCount = 0;

if (ye->ys < yc->kEndp || yc->ye != yc->kEndp) {

i = yc->ourbun; /¥ £2&< */

if (chikuji_subst_yomi (d) == -1) {
makeGL ineMessageFromString (d, jrKanjiError);
return TanMuhenkan (d) ;

1

if (RkwGoTo(yc—>context, i) == -1) {
(void)makeRkError (d, 331", "XF3527);
/*x XEOBBITKBLEL: +/
return TanMuhenkan (d) ;

yc—>curbun = i

if ((yc->nbunsetsu = RkwEnlarge (yc->context)) <= 0) {
(void)makeRkError (d, “X=FHI1” , “XFH2");
/* XEDIEKICKELEL */
return TanMuhenkan (d) ;

}
if (chikuji_restore_yomi(d) == NG) {
return TanMuhenkan (d) ;

}

yc—>status |= CHIKUJI_OVERWRAP:
makeKanjiStatusReturn(d, yc);
return d->nbytes;

(a) 0000 1000000000000

int i;

d->nbytes = 0;
yc->kouhoCount = 0;
if (yc—>ys < yc—>kEndp || yc—>ye != yc->kEndp) {
i = yc—>curbun;
if (chikuji_subst_yomi(d) == -1) {
makeGL ineMessageFromString (d, jrKanjiError);
return TanMuhenkan (d) ;

}

if (RkwGoTo(yc—>context, i) == -1) {
(void)makeRkError (d, 331", "XF3527);
/* XEDFENKRBLELT */
return TanMuhenkan (d) ;

yc—>curbun = i

}

if (RkwGetStat (yc->context, &stat) < 0 || stat.ylen == 1) {
/% ThUEELSTEDZNESINER. BEDH? */
return NothingForGLine (d) ;

ooo e

}
yc—>nbunsetsu = RkwShorten (yc->context) ;
if (yc—>nbunsetsu <= 0) { /* 0 2T &L HADIEH? */
(void)makeRkError (d, “XXFHI1” , “XXF52);
/* XEHOFNIKBLE L */
return TanMuhenkan (d) ;
}
if (chikuji_restore_yomi(d) == NG) {
return TanMuhenkan (d) ;
}

yc->status |= CHIKUJI_OVERWRAP:
makeKan jiStatusReturn(d, yc):
return d->nbytes:

(b) 0000 2000000000000

04 Canna00000000D000O0O0O0O0O0O0ODOOO
Fig.4 A clone pair detected from Canna
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Table 2 Classification of detected gapped code clones

Sooooo 0000000000O000000
00 [()0000 |(2)0000000 |(3) 00000000 | (400

Canna 208 | 130(62.5%) 21(10.1%) 20(9.6%) | 75(36.1%)

httpd 275 | 161(58.5%) 29(10.5%) 21(7.6%) | 98(35.6%)

Ant 113 | 73(64.6%) 23(20.4%) 13(11.5%) | 30(26.5%)

JHotDraw | 257 | 155(60.3%) 22(8.6%) 22(8.6%) | 87(33.9%)
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Abstract At present, various kinds of code clone detection techniques have veen proposed. However,
most of them cannot detect gapped code clones, which are ones that includes non-duplicated segments to its
correspondant code clones. In this paper, we propose a method generating gapped code clone information
from a detection result of existing code clone detection tools. The method adopts AGM (Apriori-baded
Graph Mining) algorithm to extract gapped code clone information efficiently. The method has already
been implemented as a post-prosessor of CCFinder, which is a token-based code clone detection tool. We
applied the post-prosessor to four open source software systems, and got many interesting gapped code
clones. However, unattractive code clones have been generated too. In this paper, we describe the result of

the case study, and discuss the above problem.

Key words Code clonel Graph minging algorithm, Software maintenance



