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Investigation into the Defect Occurrence Based on

Abstract: Code clone is a duplicate code fragment in the source code of software, and usually generated
when developer conducts copy-and-paste. Since reuse of code fragment by copy-and-paste is considered to
be a possible reason of introducing or spreading defects, methods of code review based on code clone analysis
have been proposed by several previous researches. Although most of them can detect only the defect within
cloned code fragment, it is necessary for developers to review both cloned and non-cloned code fragments be-
cause clone related defects might exist in non-cloned code fragment as well. However, there is no clarification
regarding the tendency of defect occurrence within cloned code fragment or non-cloned code fragment. More-
over, method of code review for efficiently detecting defects in non-cloned fragment has not been established
yet. For addressing these issues, this research quantitatively investigated the tendency of defect occurrence
within cloned code fragment or non-cloned code fragment based on the positional relationship between code
clone and code fragment by using development histories of open source software. The investigation result
shows that defects tend to be involved in code fragments neighboring code clones.
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Positional Relationship between Code Clone and Code Fragment
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Fig. 1 Example of clone related defects’ occurring within non-

cloned code fragment.
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Fig. 2 Overview of investigation method.
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1726 10fTECcCoa—Frza—Fru—v2»sifn
a—Fk, a—=Fr7u—r Dl 1117556 1007 T
Da—Frxza—Fru—rvhroEnwa—FFETE, =
DEHICLTHRENRD a—-FRza# L%, a—F7
0 — VI3V 2 — PR &L 2 — FRORIRABUCHE!
WHEBAEDRD 208 ) PRET 5. E, ZOFETIE
a—Fzu—rvo e T W T4 ICHREZIT .

4. PAEFKR

4.1 FFAENR

AWFZETIE, 3ET/RLAEHETEICHESINT 0SS %2
WNRELEERENHEZTo7, RO 7 vy =7 Mg,
Gimp, Evolution, Nautilus, Apache httpd, Gedit ® 5 7’
Bl b ThHD, EThH/uY ey MECSHETHIEZ
NnTEH, ZNH B Gimp, Evolution, Nautilus, Apache
httpd @ 4 70 = 7 b, Rahman 5 DFHANER & Ak
TdH 5 [12], [15]. R LICHENR 7Y =27 FIZOWTE
LB, FLIBIZ2 774 VEEBLULOC LiE, 27
N2W4FEECHDAT =YV I AFyTvay bickiT3
CY—RA7 74N (RERFDS .c” D7 74 V) DS L O
AT N L TR D, REGERE BT RIE I Bugzilla
THE I N RFEEDOEZ R L Tw 5, SR, %
7Yzl MZBWTERIIZCY —A7 7 A VBMER I 1L
7eHp5 20144 6 HETET 3,

AHFZETIZY — A a— FOHBEK Y — i &> THER
It 7 7 AN (LR, HBIAEKT7 74V T %) 2Rt
R SERA L 72, BRI, %Y —Ra— POk s
100 T H £ TIZ ‘generated’ & \» ) HEEDRHET 57 74
NaETHHL, L7220 ZEho 7 7 4 VIS HENERK
T 7ANTHEHE) % FAEETHEGE L 72, ‘generated’
L) HEED L MR L 723 dE, HBEMER 7 74 LI
‘/* This file is generated by ... ¥/ L\ 72 X ¥ 3
FIET 25008 % 07 dTH 5.
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Fig. 5 Distribution of defect rate within cloned code fragment

and non-cloned code fragment. (DECKARD, Conserva-

tive)
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321 HTHBRAZFHEIZH Y, £7rY 27 MtV
a—F7u—rWADRRERZ LB L 72, ZOH#AETIZ,
a—F7u—yBHY — L OBREDE TR RICE 2
2B ML 5 729, DECKARD D#EE IE Conservative
& Liberal @ 2@ 0 THEZIT 72, K213, ZNENDK
EILBIAHENR 70 27 FOFITh B, K228
B 77 ANEEE, KREGE a—F 7 a—rv OGN EE
T277AND) LHEERLT7 7ANVZERN LT 74V
DEERL TS, AFyTvay ML, NR7 74
WBEEST DAT =YV I Aty Ty ay FoBzERL,
RMGBIE2 Sy M ERBEAT =P I AFy 7> ay b
WICSE T A RBIEIE2 S v FOREERL T3,

51%, DECKARD D% % Conservative & L 72856y
Da—Fr7ua—ryNADRIGEDIAAZRZL TS, it
BRIEEZELTED, 22O NTRIE 7Ty =7
FZEDa—Fr7u—rRMIEIT L REEDIHZR L
Tw3, K5 kh, &#7uycr it Ta—Fru—
YHOPRMEL D b a—F 7 a—yHohifEn i hsE
AR o, 31k, 23— F27a—rNitodiEic
METNERERH 20 EI 27T ay 27 P LITHREL
759 TdH %. Kolmogorov-Smirnov i (DA, K-S #
EET2) ZiTolfi®, a—F7u—rNADORHED
DA IEREDRD S Nepollc®d, AEAEDHIEIZIE
Wilcoxon DMEAZAIRE %2 A7z, R 3I1I2E VT p fHLHE
AN TA FPINTwB7uy 7 i, Wilcoxon D
TEALFIRE Chig A AR SN/ 7Y 2 7 L Th
5 (DBETRIREMBDORICE L THHAETHS), £
3 &b, Gimp, Evolution, Nautilus, Apache httpd @ 4
7uY 7 MTEWTHEKEE 5% CThat A B2 HER
Iz, 2% D, DECKARD DEEDS Conservative D
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R1 HENRT0Y =7 O
Table 1 Investigated projects.

IR v 4

Pt

774NV LOC
Gimp 1539 870K
Evolution 753 499K
Nautilus 141 122K
httpd 291 235K
Gedit 95 65K

4253 1997 4F 11 H~2014 4 6 H
17485 1998 4F 1 A~2014 £ 6 A
4408 1997 41 A~2014 £ 6 A
2317 1999 4 7 H~2014 £ 6 H
2065 1998 4£ 4 H~2014 4£ 6 H

xR 2 HENR7 7 4 VOl (DECKARD)
Table 2 Details of studied files within each project.(DECKARD)

77 A NVE Aty Travy b RIEIE2 2 v MK a—Fr7u—r¥

Conservative  Liberal Conservative Liberal Conservative Liberal Conservative Liberal
Gimp 1104 1156 138 138 627 653 72529 107272
Evolution 838 911 99 100 498 538 27152 46600
Nautilus 371 418 105 106 328 349 9057 16254
httpd 113 122 61 64 99 106 4185 7308
Gedit 75 90 42 48 62 76 4998 7206

3 a-F/R—YWACEY 2 RKEDEDRERE K 4 23— F27u—Y NI B 5 KK D% 0B i R

(DECKARD, Conservative)
Table 3 Statistical significance between defect rates within
cloned code fragment and non-cloned code fragment.
(DECKARD, Conservative)

RO () YL (4F) p fili

Gimp 0.00141 0.00549 4.71e-06
Evolution 0 0.00475 < 2.20e-16
Nautilus 0 0.00420 < 2.20e-16
httpd 0 0.00269 < 2.20e-16
Gedit 0.00126 0.00427 1.84e-01

SR b °
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6 a—Fruo—ryWNAHCBET 2 XEED I (DECKARD,

Liberal)
Fig. 6 Distribution of defect rate within cloned code fragment
and non-cloned code fragment. (DECKARD, Liberal)

&, o477 FTiEa—Fr7a— Ao REED
a—F7u—VvHORFERL) DREVEWVZ S,

X 6 12, DECKARD D#E % Liberal IZ L 7=5&D a3 —
Fru—vANDOKRERDOGHZRT. M6ITEWTYH,
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(DECKARD, Liberal)
Table 4 Statistical significance between defect rates within
cloned code fragment and non-cloned code fragment.
(DECKARD, Liberal)

rhfE (W) rhoefE (51) p fi
Gimp 0.00358 0.00558 2.35e-03
Evolution 0 0.00495 < 2.2e-16
Nautilus 0 0.00437 < 2.2e-16
httpd 0 0.00283 3.43e-14
Gedit 0 0.00593 3.05e-02

E7uYz/ M Ta—Fr7a—ryHORRHELD D
a—Fru—vHohREDFBEWEABR N, %
2T, a—Fr7u—rANOPREICRETINEEZDS S %
DE ) IPEIE LR 2 R 413 T . K-S BEDHK R,
a—F 7 a— NN REERD AR IERESGED & 17k
Mol lz®, BREDHEICIT Wilcoxon DNEMFIHE %
7z, ?@ 450, £ToO7aYzr MIBWTHEKEE
5% CHRMAERED MR I Nz, L7d3> T, DECKARD
DIEDS Liberal D&, 70y 2/ P Tta—Frua—
VORI —F 77—V HORMBERL D E EW»
25,
ézc:, a—Fr7u—riEHY — Lo HIFEHRICS
LR MEEY 5 7-®, CCFinder Z A\ TRERD A
’ETTOf:. Z DR, DECKARD % w784 & FRkIC
e7uyz/rtca—Frua—rvRHOopRiELD b a—
F7a—yHohIdflio ihsmeERs RS N, A EAKLE
5% CHEIMIERZ bR SN, 2% D, CCFinder ZH
WigGbeR7uY 2 7 bca—Fru— o R
A-F7u—rHORMELID SEVEVZ S, &l &
ERGHRICB T 256l 72 7 — & 1330k [19] 22| iz,
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®5 a—Fru—vhsiiva—FRegEea— R

B 2 KR AB D2 DBUERS R

Table 5 Statistical Significance between defects’ occurring within code fragment near

code clone and far from code clone.

B (p i) T (p fif)
10 - 90 20 : 80 30:70 40 : 60 50 : 50 10 - 90 20 - 80 30 : 70 40 - 60 50 : 50
Gimp 1.31e-03  9.69e-08 8.99e-12 6.79e-16  2.04e-15 | 8.88e-06 1.07e-07 1.02e-10 3.44e-12  3.10e-13
Evolution | 3.53e-02 3.43e-04 7.51e-04 1.01e-02 1.53e-05 | 4.41e-05 4.29¢-03 9.82e-04 1.99e¢-04 1.07e-02
Nautilus 3.29e-05 1.52e-09 1.47e-13 4.25e-13  1.95e-09 | 1.10e-03 9.66e-07 7.08e-09 1.38e-08 1.31e-09
httpd 2.47e-01 1.24e-01 6.75e-01  6.95e-01  6.75e-01 | 4.70e-02 5.90e-01 7.74e-01  7.29e-01  9.50e-01
Gedit 7.07e-01  3.41e-01 6.67e-02 3.88e-03 1.41e-03 | 8.72e-03 1.37e-01 6.12e-01  5.23e-01  7.65e-01
Gimp Evolution 7‘3‘—:/0)_—[;‘15“%{7?“[’11‘)% Z!Sﬁ%"(&i a—= F7U‘—
g — o — V5 DRREAS 100 {72 BA 2 a— Fifica—Fra—y
ﬂj“» h ﬁé] ICEINT 5 KK TEET 2 RIS £ 52, a—FY
%:,”\Aw'ﬂ sl B — 25 OMEDS 100 (T 3 — F I & AR S L L
R*T | '\ ?ﬂp ”” /\J K| /\'MWMMN Ww\/ P 7=, 7 Tl, Gimp, Evolution, Nautilus, Gedit ® 4 7’
] Al A Yz MEBVT, a—Fru—y LOMEMSAE
[ R A A A °}¢g@¢¢aﬁ¢¢m BIZONTRIGRASD A T 2 s R o, 2 2T,
- KYO-venEE - FUR- VDA . . .
Nautilus Apache httpd j—F7D—yﬁ)‘;ﬁb)j_FH&ﬁb)j_FH‘o:%L)T
81 — & 2 — REBBABICHMETNEREEDN S 50> E 9 % Wilcoxon D
3 1 T MERRIBE R e TREE L, BRI FEa—
2% N g” M Ro7m—psiiva— R EEya— FAICoEd 358
E*WWWw,P, fmjﬁ 4% .MMN i, ZOENDITHD AT 10 5 90, 20 X 80, 30 X 70,
”'”TW%WWMWW \NNJ‘M WM 40 K 60, 50 K50 12753 X5 ICHIL, ZNENDHBAT

0 10 20 30 40 50 60 70 80 0 100
J-FhA-vengas

0 10 20 30 40 50 60 70 80 0 100
J—-RoA-VEnEERE
Gedit
w |
- — kM
— T
\

=1 |

: ’WMX i ”'\
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J-RoA-veniast

RaFEES

7 a—Fru—rLoiEkic i < RIREARD oA
Fig. 7 Distribution of defects’ occurring within in non-cloned

code fragment based on its distance to the code clone.

4.3 FAE2: I—RF7O0—2EDERICED K RIGEAK
DHBE
322 W TR FIE I, a— FHORIGRERALKZE
a—F7u—v DS SICHEL 2. HENRIZ, #H
1 1 TDECKARD D% % Conservative & L 7235&DH
HEWNR7 74V (R2) IKHEETEa—Fr7u—rnib,
20 EME 2 T REDBEET 22— Fr7a—rT
s, B, a—Fr7u—rvo bl TEllcOWTIZZN
FNa BRI, KT, a—Fr7ue—rv LD
Mt L ica— FRORMBARERT. &7 7 7 Ol
a—Fru—v o, fitizRFEAREZRLTED,
HFWro7B8a—Fra—ro bfll, Knro708a—F
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BOEZ T 72, Bl ZE0HAY 10 5 90 s, a—F7
— v L O 117025 10fTETOa—FRE 11 fd
5 100fTETHOa— FRICHENNERZEDRH 20089 b %
BE L, MEMEZELIIRT. £50%HEIIREICE
J2pflizmLTEY, MiltWERESET 250135
BTN A 74 FPINTW3, £5 LD, Gimp, Evolution,
Nautilus ® 3 7’0 = 7 MZBWTHEHNE ZEZ2 D MR X
N, B, o3 7uv 22 o Hilk THlo4
TOFEARY —vicEwTa—Fru—vidifvwa—F
R ORMBRERABDE G a— FHFORBEAZ LD bEL,
A E BV L 72, 72 Gedit TlX, LMo 40 5
60, 50 % 50 B X O FHID 10 % 90 DE 5 — iz B
THEIMNEBENHFEL, a—Fr7u—rhsifva—F
H@ﬁﬁ%w:—Fﬁib%K%ﬁxﬁﬁﬁ#o# —H
Apache httpd Tl&, 1ZIFLTOTHE Y — 2B WTH
%%ﬁ%ﬁﬁﬁﬁt&#ot.

.
5. =

51 BAEMRL: I—RI7O0—-YARMACEFDRMEED
teEg

HE 1 OfER, 2To7uY s Mt Ta—F2

=Y HOREHERa—F7a—YHORMERIDEL
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DECKARD D7 % Liberal IZ L 7284 & CCFinder %
725613 Gedit IZEWTHHMEHNEBEEBIGEEL 72,
L7eoT, a—Fr7u—ryHNpcida—rru—r#io
TR EC, a—Fr7u—rihy -2 0FE
DEBRDIHABERFRICG 2 2B IINIWEEZ NS,

a—Frua—ryNADRKGEREZ L 72 Sajnani & D
BEADTZE [13] I2B W TH FRRROMEHE SR ST b 2 &
o, —Mica—Frso—-—rvRNLihba—Frae—4
DI WRIGEIG SIS H 2 LHEZ SN D, ZDHHE
LT, ab=7Y FR=2MkoTHMHEINS a—-F
FEBEIT 757 A P BMfTbnlc b OPRIEIC L > T
B INIENER 70775 THE I NS, ZOfG
WL L Ta—Fr7u—ryNORMEBEIMET L 7 ihelk:h32s
o,

MEXD. RQ LIZOWT, a—FZa—vR#ATlia—
F7u—vHolhnREIEWEIA?S D, XL
a—Fru—vicgEHLTa—Fru—rHoy—2a—
F 2 BRI ET 5 2 L TRIERNIC K2 RO on s
tEZ6NS, KEL, Gedit DL Ica—Fr7ue—vH
NDORGHRICHETINEREPEEL B 7ey 27 P b
T30, &To7adz7 MIBWIRBOEEZ%)
K TED LTV A T,

5.2 AEFRR2: —RJ7O0-VEDERICEDXRIBE
AB DB

FE 2 OFER, Gimp, Evolution, Nautilus, Gedit @ 4
FaYz 7 blcBwlCa—FrZuo—viiivwa—FHD
RIGRAE D E S a— FRORMBIBAZ LD bEL, HEl
WHBEAENEELL, Thbb, Z047vY 27 TR
a—Frzu—vigfwva—FRIRE»S CEEL, a—
F7a—r 5@ 95 I oNTRIBABDEAD T 5
mA3dH 5 E 2 5, RFZ Gimp, Evolution, Nautilus @ 3
7Yy FTIE, £2TOHEY — v TRIFIBRABUH
HINE BB L T2, OBV EEISNS,
Gedit TiZ, BHED 3 70227 b D X I ITE2TDOHES
Y — VCIEHNE BEDIAET 5 2 L3 o708, R
HiZ BB L 2L o#ET 588 —VIcB L THGEIINE
HENFELERD, a—F2a—rh5mI 5o
TRIGREABDEA LT3 EEZo5NS, Gedit D—if
DITEIR Y — B TRV E BZEDFEAE L o 7B
HELT, AENROa—-Fr7u—v#ho 7ay =7
FMZHRTELL AR BT ons, 2%h, a—
Ro7a—r25i@Ih 3 Il o0NTRIBIBALWA T 2
EMIIFET 228, HAENRDI—FIr7u—rddbiedR
MR AU AE R ZEZP N - RN H 2. W
212, b L Gedit 128 WT EMlE X O NN REEHDEAET
23— F7u—ryolEWREEICET 5 2 L TENL,
Gimp, Evolution, Nautilus & FRRICHEFIHVE EEDHER
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5.3 ZHMICDODNT

AWFZETIT - 7 E BT D Z LIS O W T T ICHE L
5.

B, A2 ClEa—Fr7u—rvHoRikEE LTk
WHERMGOAEH LT W R0, HENRICE>ToR
WRIEDTFET 2 BB o s, KK TlE, a—F7
u—VICB#T 3 R a—Fru—rhsifiiza—F
RICHET 2 AfREME IR & & 2, a—F 7 u—roRal
FBIH B RMOAENRE LT, £, KRICEITEK
oL 3 RMEIEa Sy P CBIES K a—FRTHD,
1 DORMGEIEa 2 v MICEBOBIEETBEFEET 256
FEnZENZHOXRME L THR->T0E, w2, 2T
Rz g e UTRIBIBAZZ KT % &, #RIEIEa
Sy MIBU A EIEFET OB THES I EL 52 5 &
EZoNDORIHERBOACEH L. LirL, Aif
RTCRAT—P VI AFy Fay IR CHRHEZT->
TW3ED, 1O0Y—Aa— FIZERORIMETEa = v
MBI 2 REGOSEEAET 2354, FAEDOWNRICHE SRV
MBIEa Sy FOSEET 2 2 LI b, LEdinT, 5
BAT—=Y v 7 A5y 7yay bEHAGT, REBIEE2
Sy FTEIHERITOMELRDH B EEZIOND,

2z, AEEESa—FIe—vily — L oEnP
B Y =V OFREDEICHEET ZAEESR T 6.
AWfFEClda—Fr7a— vy —n & LTDECKARD
Lt CCFinder Z H\ 37228, 2o A0y —)LZ2 FHvCE
BROFAE 2T ) EAREROIRIMT L I3 2 TREED D 5.
¥ 72, DECKARD DOHEICIZARMIETH 2 2 DDORE
DA bRk 2 22889 — v 3EZ 6570, ZDFREDE
WS ER 52 2 REEDEZ oD, L L,
% 1 Tfr>7% DECKARD & X % CCFinder %\ 7- %
TiE, TRTICEBVWTHRBEOKENE SN, a—F
70— VIRIY — L DB Z DT DE O OSSR
52 383N IweEEZoNSL, —HT, #fE2TIEZ
D& BRGEET>TE ST, AFRO2MEEZTEL Ta—
R 27—y — L OEOR Z OFEDE D DFEED VI

36



VYINIIFTIVSZTIIIOVRIIL 2015
IPSJ/SIGSE Software Engineering Symposium (SES2015)

IVEEFVZIRWED, FAE 2B THHEET 2 58D
hrEtEIOND,

6. BHOHIC

AWFETIE, OSSDY —Aa—FicBlFs2a—FHD
REGRAME D Z 2 — F 70— & OEBIRICIHED W TE
BIICHE L 72, a— Fr7a— v WO RIGER% gL 7
W, s/ rH4 a7 MW Ta—F2
0 — N FBRRGEIE ERZER L, £/, a—
FHORBREASZ a— 70—y L QRS & L
RS, 5 7/mP e/ b4 TuY 7 MiZBWT, a—
FZ7u—vicyiva— KR RIS CIRAT 2
SNz, L7eoT, BFEEBa—F7u—VIicEHL T
REGDWEZITIEE, a—Fr7u—rvoNr»oimiidoa—
FH 2 6 BREMICHRET 2 2 L THIRMICRGERT 2 &
MTEBEEZONS, L L, MFHECEVTEDAOME
FBHERI NG o-7aP 27 POHFELZZ EDD,
—iceETo7uY = 7 P CRROEAINTFEET S & ik
AT, TuPy b EICAMIEDORETEE VR
MR A OMEGRRETH D L EZ5ND.

SHOBEX, a—Fr7u—rv L officEH LK
BABOHFEETEIZB T, a—F7a—rBly —LoEn
PRERICE Z 2B OBGLE K ORFELEaI Yy F 2D
PEZTO, FAEGROBEMELZER TSI L TH 2.

BiEE  AWEIL, JSPS BHFEE 26730036 DWIRL % 321 72

SEH

0] ML SENG : o— Fro—y 2RRE LEY 77
7HV vy, avEa—%Y 7 b7 =7, Vol 28, No. 4,
pp. 43-56 (2011).

[2] Kapser, C. J. and Godfrey, M. W.: “Cloning Consid-
ered Harmful” Considered Harmful: Patterns of Cloning
in Software, Empirical Software Engineering, Vol. 13,
No. 6, pp. 645-692 (2008).

[3] Kamiya, T., Kusumoto, S. and Inoue, K.: CCFinder: a
multilinguistic token-based code clone detection system
for large scale source code, IEFEE Trans. Softw. Eng.,
Vol. 28, No. 7, pp. 654-670 (2002).

[4] Jiang, L., Misherghi, G., Su, Z. and Glondu, S.:
DECKARD: Scalable and Accurate Tree-Based Detec-
tion of Code Clones, Proc. ICSE, pp. 96-105 (2007).

[5] Li, Z., Lu, S., Myagmar, S. and Zhou, Y.: CP-Miner:
Finding Copy-Paste and Related Bugs in Large-Scale
Software Code, IEEE Trans. Softw. Eng., Vol. 32, No. 3,
pp. 176-192 (2006).

[6] Baxter, I. D., Yahin, A., Moura, L., Sant’Anna, M. and
Bier, L.: Clone Detection Using Abstract Syntax Trees,
Proc. ICSM, pp. 368-377 (1998).

[7] Komondoor, R. and Horwitz, S.: Using Slicing to Iden-
tify Duplication in Source Code, Proc. SAS, pp. 40-56
(2001).

[8]  Chatterji, D., Carver, J., Kraft, N. A. and Harder, J.:
Effects of cloned code on software maintainability: A
replicated developer study, Proc. WCRE, pp. 112-121
(2013).

© 2015 Information Processing Society of Japan

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

Jiang, L., Su, Z. and Chiu, E.: Context-based Detec-
tion of Clone-related Bugs, Proc. ESEC-FSE, pp. 55-64
(2007).

Xie, S., Khomh, F. and Zou, Y.: An Empirical Study
of the Fault-proneness of Clone Mutation and Clone Mi-
gration, Proc. MSR, pp. 149-158 (2013).

Juergens, E., Deissenboeck, F., Hummel, B. and Wagner,
S.: Do Code Clones Matter?, Proc. ICSE, pp. 485-495
(2009).

Rahman, F., Bird, C. and Devanbu T., P.: Clones: What
is that smell?, Proc. MSR, pp. 72-81 (2010).

Sajnani, H., Vaibhav, S. and Cristina V., L.: A Compar-
ative Study of Bug Patterns in Java Cloned and Non-
cloned Code, Proc. SCAM, pp. 21-30 (2014).

Sajnani, H. and Cristina V., L.: A parallel and effi-
cient approach to large scale code clone detection, Proc.
IWSC, pp. 46-52 (2013).

Rahman, F., Bird, C. and Devanbu, P.: Clones: What is
That Smell?, Empirical Software Engineering, Vol. 17,
No. 4-5, pp. 503-530 (2012).

Hovemeyer, D. and Pugh, W.: Finding Bugs is Easy,
SIGPLAN Not, Vol. 39, No. 12, pp. 92-106 (2004).
S/liwerski7 J., Zimmermann, T. and Zeller, A.: When Do
Changes Induce Fixes?, Proc. MSR, pp. 1-5 (2005).
Bachmann, A. and Bernstein, A.: Data Retrieval, Pro-
cessing and Linking for Software Process Data Analysis,
Technical Report IFI-2009.0003b, Department of Infor-
matics, University of Zurich (2005).

FIUERE : 2a—F 7 e —r E ofEGEsa— FHFOX
Wiz A I 5 2 2 HEOTE, RRGIPHERATRYE
BERAERBATZERE B L, NAIST-1S-MT1351080,
(Av 74 ), AF (http://sdlab.naist. jp/pman3/
pman3.cgi?DOWNLOAD=117) (2015).

37



