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Proposal and evaluation of an approach to find bugs using difference

information of code clone detection tools
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Abstract Code clone has recently received a lot of attention. A code clone is a code fragment that has other
similar or identical code fragments in the source code. Most code clones are generated by ‘copy and paste’ pro-
gramming. Potential bugs, which cannot be detected by compiler, are often introduced due to code clones. At
present, many code clone detection tools have been developed. However, different code clones are identified from
the same source code by the tools since they adopt different detection algorithms. This paper proposes a method for
efficiently detecting code clones that are very likely to include bugs. A software tool has been implemented based
on the proposed method, and it was applied to LINUX source code. As a result, some bugged code clones were
detected within a short time frame.

Key words Code Clonel Software Maintenancell Bug Detection

goboooooooooooboOooboocOooooOooooo
gooooooooooooobo0oooooboooDboo

1. 0O O000

goooooooooooobobooobbooooboooooo
goooooooooboboooboooboboooboOoooo
goooooooooboooobooooboboOoooooooo
oooboooooobooobooobooboobOooboooboo
oboobooobOoobooobOOoobDOoOooobOOooDbDOoo
gooooobooooooooboooboboooobooooo
gooooooooooooobooooboobooooboooooo
dooooooboooboooooooboooooooboooOoooo

goboooobooooooboooboooobooboooobooooooo
goooooooooooobbooobooooobooooooo
gobooooboooooooobobooobOboOooobooooooo
goboooooobooobooooooooooooooooooon
gooooooooooooooooboooooooooboo
gobooooooobooooooooooboooooog
gooooooooooooboooobooboooooooooo
goboooobooooooooboouoooOooooooooa

11—



01 00boboobooobgoobooboo
oooooooo
la 1b 2a 2b 3
Ducasse OO [2] |0 o x x x
Baker 000 [3] o o o x x
KamiyaOOO [4 |o o o o x
Wettel OO [5] |[o o o o o

gooo

ooboooobooooooobooooooo
goooooooooooobbooobobooooboooooo
oooooboooobooooboOooobooooboooooo
goooooboooooobboooobOoobooooooDo
gobooooobobooooboooooboooobooobooooobooo

2. DO0OO0ooOOooOooOgoooon

2.1 0000000000
Bellon 0000000000000 30000000000
0o [1)0

000 100000000000000000000000
00000000000

000 200000000000000000000000
000000000

000 300000000000000000000000
000000000000 100002000000050
0000000000

000 1a00000000000000000

000 1b000000000000000000000
000 2a000000000000000P-MatchOODO0O
00000000P-Match0DOOODOOODOOO0
000 2b0P-Match 0000000000

000 300000000000000000000000
010000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
2.2 00000000000O000P-Matchd
P-Match 0000000000000000000000
00000000000000 10 P-MatchDOODOOOP-
Match 00 00000000000000000000000
00000000 10 codel O code2 0000000000
00000000000P-MatchDODOOODOOOO0ODOOO
000000000000000000000000000
2.3 0000000
000000000000000000000000000
0000000000000000000 300000000
00000000000000000000000000000
000 1b00000000000000000000000
00000000000000000000000000000
000 2b0000000000000000000000
0000000P-Match0OOOOO0OO0O0000000000
0000000000000000000000000

a—kon—r
a+b=4%$1+4$2 c+c=>$1+$; ThNE
codel code2
P-Match# B T\ 5155
a—kyn—>
a+b=%+%$ c+c=>$+$
THHEHE

codel code2
P-Matchz L VELME S

01 P-Match OO

oo 3oooooboooobobobooooboooon
gooooooobooboobobooobooboooo

ooC0O 1boOOOOOOOOOODODOOOOOOOOO0OO
gooOoooooo 20000 30ooogoooooooon
gbooooooooboobooooobooooobooooboo
goooooog2ps0Db00 300000000000000

O 2000000000000000C0O0 20000 30
00o0o0o0o0o0oU0oOooooO 2(a) 00000
g20000000000000O0O0COC0O00OO0OODDOO
00000 2(b) 000000 2000000000000OO0
gbooooobooboooobooooooon

3. 040 0On0n

3.1 O 0
010000000000000000000000000
0000000000000000000000000000
000000000DD000000000000D00000
0000000000D00000000000
0000Wettel 000 [5] 0 Kamiya D00 4] 00000
00000000000 30000000000000000
0030000000000000000000000000
0000000000000000000000000000
0000000000000000KamiyaOOO0O Baker O
00 [30000000000000000 20000000
00000000000 20000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000D000D00000000000D000000000
0000000D000000000000000000000
0020000000000000000000000000
000000000000000000000000000
200000000000000000000000000
0000000000000000000000000000
0000000D000000000000000000000
0000000000000000000000000000
00000000D00000000000000000000
0000000000000000000000000000
000000000000000000000000000
000000D00000000000000000000000



a—F1

a—2(FEA%EET)

File : linux-2.6.6/arch/m68k/mac/iop.c(line 246-257)

if (macintosh_config->scc_type == MAC_SCC_IOP) {
if (macintosh_config->ident == MAC_MODEL_IIFX) {
iop_base[lOP_NUM_SCC] = (struct mac_iop *) SCC_IOP_BASE_IIFX;
}else {
iop_base[lOP_NUM_SCC] = (struct mac_iop *) SCC_IOP_BASE_QUADRA;

}
iop_base[lOP_NUM_SCC]->status_ctrl = 0x87;
iop_scc_present = 1;
}else {
iop_base[lOP_NUM_SCC] = NULL;
iop_scc_present = 0;

File:linux-2.6.6/arch/m68k/mac/iop.c(line 258-269)

if (macintosh_config->adb_type == MAC_ADB_IOP) {
if (macintosh_config->ident == MAC_MODEL_IIFX) {
iop_base[lOP_NUM_ISM] = (struct mac_iop *) ISM_IOP_BASE_IIFX;
}else{
iop_base[lOP_NUM_ISM] = (struct mac_iop *) ISM_IOP_BASE_QUADRA;

}
iop_base[lOP_NUM_SCCl->status_ctrl = 0; / ZHEDIEELEN
iop_ism_present = 1;
}else{
iop_base[lOP_NUM_ISM] = NULL;
iop_ism_present = 0;
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File:linux-2.6.6/arch/alpha/kernel/time.c(line 531-539)

int retval = 0;
int real_seconds, real_minutes, cmos_minutes;
unsigned char save_control, save_freq_select;

f* irq are locally disabled here */
spin_lock(&ric_Ilock);

* Tell the clock it's being set */
save_control = CMOS_READ(RTC_CONTROL);
CMOS_WRITE((save_control|RTC_SET), RTC_CONTROL);

File: linux-2.6.6/arch/mips/dec/time.c(line 94-100)

int retval =0;
int real_seconds, real_minutes, cmos_minutes;
unsigned char save_control, save_freq_select;

N BEGER LG
I* tell the clock it's being set */

save_control = CMOS_READ(RTC_CONTROL);
CMOS_WRITE((save_control | RTC_SET), RTC_CONTROL);
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