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T, a—RKr7a—rOifEELET 570, a—F
ra—rORENICHAHa— RIZERT S, a3 —RFrnr—
YOEE, O a— RICEBEZITHAREER S 5.
Lingxao b [3] &= — R7 m— M Ta— K7 o — i o
a— RBRRRDIGE, a— K7 a— U \JBENR AT NE
EFNTWDHAREMEREBWE LTV, £/, a— K7 o—
TRV KD, a— R a—rThOHE DN NEE
PEREN[A], 5] L SN TRY, a— Kz o—  FRICEE
Mippolz LT, Hoa—Rickha—FKra—r
BEOEEREDL-oTLEIHEGLELLND. LL,
EREIZa— R7a—rRNE0 L) RED=a— RIZEDORE
AF L TWDIEH LTI,

AT, a— R o—roEiia— RaEfirL, a—
K7 v — O a— R~OEFEEZFIE L. AfdT
%, 23— N7 e = NOEBOMEIT L 5 2 5 BHR,
owBr 52 28FLFEDa—NEHEL, BEd=—FK
DL, a—F7o0—UBOENZHOWTHAELZ. F0
MR, Z<oa—Fro— i lila— RIIFEL, 23—
K7a— M CELa— RBRRLIGELELTFHETDHZ
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ERERIZOW TR D, 4 B CIEHBEEFIEE, b ECTIEE
LD EAHOMBIZONTIHRARD.

de =
2. B=

2.1 O—Fkyo—y
22— RZ7v—r (Code clone) &%, Y —Aa— KZTF

FETDHEWNC B E IR L7y 2 oo — Ky &4

T[] RIS, a—RZa—COfFEXY 7 b T2 T O

RPN T D EEbhTng. #ilziE, a—RK7o—

vElloTnha— RFHICKE (NF) BIFEET 54,

ZDa— & —HELEFFULMoa— e —iC

DNTHRAEDOKEPFAET DA ReERSH L. Y7 ho=x

TDOARF—)VINKEL, a—Krsua—rthhba— Ky

ZLFETDHHE, TITOa—Fz7a—r 2R L, £

NHDaA— Ry a—EEND NI EAEIET D OIXIREE

ThD.

a—R7 0= T FARR—=R, b= L R_R—=27

LT D RIRIC K o TR 2 RN FIERFAEL TR Y

MHTFEZSLICa— R 7= 2oV TOERNERD.

Bellon & [6] iX=— K7 o — U OENOES WIS X,

a—K7a—CELUFO 3 OOERICHEL TN,

BAT1 EBASK T O, FELMOMEREDa—T ¢
VAR NERRE, BRI TS a—Rsua—.

B4 T2 ERLSBEEL R EO—VERL, FEK
DI ED—HDTFRFEDH BRI Ha— Rrm—.

BAT 3 XAT2ICBFDHETITINZT, XOMASLH]
B, ZEEMNMTbhla—Rzo—.

KRG TIZZ A T 2D a— K7 a—rE5atglT+5.

HWMNZ—HF-3EN Liza— K e—roxarsa—r

~37 (Clone pair) &IFQY, 71— ~7 2B\ THER %R

DY Loa—Rra—rofEG% 7 v—r%y kb (Clone

set) &S,

2.1.1 REERER

a—R7a—rORERNE LTUTOLORETF LN

% [7).

BREI—FOIE—ICLPBFA #HLWEELEBT D
B, a7 I~ kO REEE T A Fa— N &
abt—LTEOEE, b LT HEELTEBET
ZEMZ.

A—FTAVTREAIN a—FT (VT AXANTHDLT
TR A =T 2= AFRR EDAL A
NERFFT 272012, a— FR2BERMica e — LT
FAT5.

FEELE  ZAICH IR UES AL, B0 X H IR,
Ta I eNEMPICaE—L T T, RLE
S7pa—RNiZ7zoTLED.

T—AEEDEL [ U EFOT — X O IR % fthod
T Ao T LE D
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NI —TVRBE i LWIFREHK 2> 27 L2B
W, IR IR A T A VERERMLL TN
B, Bl b 572010 IR LA ik 35 2
ERBD.

B8R mkic, s o<, HElLza—FezENTL
FOLENRDD.

2.1.2 M&ER

V7 N =T ORSFICET A RIE S D T 1 7T AR
MRV DEDa—Rr7u—rE2Ehl b aR LTS, 2
DEH7pa—RIa— I TD 2 >OHBIC LY FEL
ST B (8], [9).

(1) BEELTWARLERI— RV 7 MY =T ORSFO
ax hEEFS.

(2) a— K7 — T 5B L TWRWEENR AT %
TEDREEMER BV, 71 7T AORIEMEREIED A
2720 5 %.

ERR P a— R Nrn—rE2BREL, Y7 M7 =T OFRSE
Pz m L SE 5 FETEL HERESL TS [10], [11]. 4
e, Y—Ra— FOPICHE < AFAET H R UL AT
L L2 —FRZ21ODAY vy RIZELHDHLIETH
L. BRICEH-T, Y—Ra—FoEEEOL, LYbh
NRLTNI—RICTHIENTED., —J, Y7 bhu=T
DY —=2a— RFOELUIEEDO LD H Y, £K, RElk
ElTEITHE LW TiERY. ZHUTIELL T O 3 S
N5,

(1) FRATSSVJEZEORETRRE : °a— N/ r—URE
WEFRIZN T TE LS OEFIZ L > TE (LT 52 203 H
5. ZOX ) a— NEfEICEEN s

(2) T —TVABE : a— K7 a—rEEHLI-a—
RIZ XD ENRT v U A E REDGERH 5.

(3) VI bz 7HER : —HOT7T A N a— RPEHS
NHERETRWEARDD.

FDREDH, TRTOa—RKr/a—ri2RETEZHDITT
2R BARE T — R o — o 5 EN O W& & A
TOHUENRDD.

2.1.3 #®HY—IL

a— K7 a—URHPEICE, Y —Aa3— ROTFAIfET
IS FIE(12], [13], [14] R, FFEA Y 7 R 2HES<
FIE [15], [16] 72 EDRFAET . Y —A 33— ROFAIFEHTIC
S FETIE, Y—RAa— FPTH—OXTSN 2R
HZLTa—FRru—rORMEITY. KA MY 7 X
HEOKFETIE, 7720, 77 AL Hkrar
TEARDOBHDLFEOHN Z L IFHEA MY 7 A& ESR - E
L, ZN60A N 7 2EREU LT bDEa— N7 a—
vELTHIT 5.

AR TIEFa—F7a—rBHEY AT AL LT
CCFinder[17] #ffH 3 4. CCFinder (X 5MfEHT < — 2
Da—Rra—UBHFETHAT L, AT 20a—F
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Ja— & 5. CCFinder ® 22— R 7 m— 2 DO
HHAVER X, FAOMRNT, ZAHAALER, RRHHALER, 3 IEALER
ﬂ%@é PRI CY — Ao — R& b—27 VAN
, B TR REEAL E LR —D b — 7 A
?é.%0&,&m@@1%muhﬂﬁé®ALb—7/
FIBRFEL, T _XCHa—Rr7a—r0x0 ) A &
T 5.
214 ARYIR
a— RNy —rOMNE, FBERTMEE L THEL 2
M) 7 AMEREINTND [17]. RFFERTIE, £OFThH
RNR W) X MU 7 Z2&H WA, RNR &z n—rty
MZEENDaT— N OIFRVIRLEEZERST AN I AT
D, EMENT =ty MIBRREE I L > THEIBR 72
WwWrr—rty b ThS 18],
2.1.5 FElda—F
JEi0 = — RICBE T & & LT, Lingxiao b [3] 8=
YTXARMEVWOIWEEER L TWDH. Lingxiao b, &
LHa—RRFFoOarys7X¥Ahe LT, £Oa— R F %
TeleNHIH 7 0y 7 2R LD, WK 0y 7 L ix
T s I EREICB T AT n— gL D b DT
5. Bz, CEiETIL, if, switch, for, while, PBH%&
HEEThHS.

22 FT—4270—

AR T A= F 7 n—VIZEENDIERIZONTO
T—HT7a—%R0H D 7=, Ishio 5 [19] O FiEZE N
L. EEEOT—2 77—tk (LI, 7—% 7 v —BfR
EDRS) L EMRASI OB L AR ORI Y Lo BR
Thb. PlziX ' p=¢q;” EWVILTHIUL, gD p~D
TR Ta—NhbHEEZDL. £T2, AW T—4
T —BRIZLL T D 4 SO —LIHES .

(1) &5E% p OEZBEEEON LRSI 256, Bk
BEOVH L OBIEIZE R ¢ BB, ¢ D p ~DFT —
Zou—NbiEEZDH. TOBBMFORHLE p, ¢/
DOF—27a— LICHBT OB L E T, F
7oy BAEELING r ~OF —H T =N T8,
EHLIZE > TS b T —4% 77— kiIC
HELT 2 BBOFO LI 5.

(2) RAXOLEDRICHEI DR N HEAE T TS S5
BHDOVIAY » RICHEIC R -T2, b0k
B RALDEWRRDOERA~DT —Z 70 —R3db %
EEZD.

(3) 7—% 7 n—Bf% i%ﬂ?ﬁﬂ@?ﬁﬂ%ﬁ?ﬁﬁ’é

(4) HOEH p BT —% 70 —BMR1BH 5L s
BHIX, p &g @F'EIEJ T2 T7u—R"bbEEZD.

BM1ic7r—27n—0fzrd. (10 (a) D7 vr 7
OBy T 57 =47 —EZX 10 (b) LHIichb.

X 1T, ¥y &4o0% 8z, str, a, blIT—%7
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1 String str="abc”; ° °
2 .

3.

4 publicvoid Meth( int a, int b ){

5 int x,y; ° e
6 x=a+b;

7 y=x+strlength();

8 System.out.printin(y); °

9}

(a) (b)

B1 7—4%70—Hof, (a) Y
THT—H T a—

—2a— R, (b)(a) DZEH y 2k

1 publicintineX( int x ){
2 return x+10;
31}

(a)

Method
Declarartion

X :Return
Statement

(b)

2 Eclipse ® JDT 2L > TIERESILD AST O A A—V K

n—Nbh5. £77, B str OFFOH LTV % B length
37 —% 7 — RICHBT 582 5.

2.3 HEEXAK

EAESUR (AST, Abstract Syntax Tree) &3 7'm o
LADOLIEBEEROIETRELEZHDOTHS. LLFIC, Java
SREICBIT B, Eclipse ® JDT {2 X » TIERK 45 AST
OEEFITT 5. B 2(a) Da— RFIZkd 5, AST Off
I 2(b) DL ST D, 2(b) TRTEAMN AST ©
120/ —RERT. B/ — 0T/ — R~KHIDNE D
nTnsb. AST O—Ffkimo / — K (FE) 1330540, V7
TN EDERERFFL, Th Lo Lo/ — FRK, X,
Ty YD ) — KPR E R DEGARBM AR T D%
AT BIZIE, x b D S = R BEETLESTIT< L, o
Nar+10 LVHRO—FHTHY, incX AV v KD “T
INTEENTNDZENbnD



BB ZSHRRE
IPSJ SIG Technical Report

3. I—F/O0—2OREABa—FRFADKRER
&

a—KJ7a—rOENa— R~DRGFEZ2HET 572
W, EERAEITo72. LU, TOlEEFERICOWTIRRS.

3.1 FE33a—F
AFRETIE, UTO 2/ ELEHNa— e L.

(1) a—R7a—rOPIET AR DT — 8% 7u—|Z
M2, 74— RER, BIEERTRVwAY v R
EVH L, a—FZa—r&8A Y v RORBIH.
DB, ZHOEIMNFEREES, £z, a—R7un—
COPAHAET 2B 2 EBOT — 42 7 a—CHBT 5
INRERICBWNT, MEEZEN K7 a—rDZ0
EHNOZRENTND ET5H.

(2)a—Frup—ra2E0HlE7ry 705 b, KHH
MWichs7myr. Uk, ZzikAGE7T ey 7L
55,

32 YY—FUIRFIVv
ARETITLUTOI Y —F 7 = 2AF 3 &2 EDT-.
RQl: Ha—K7o— B\, Fla—RNEEni
BEARVIE
RQ2: HKa—Fr/o—roEila— RiEFR—o07o—
ey hopTENTZT T 50

3.3 AEAHE

%9 CCFinder VW Ca— K7 a—rZBHET 5. A
e, iLiza—kKszua—rmHb, 120Xy
FNIZEEND Z L a— R a— v i@nd B e Ete 2
ED2ODKMEEWT-LIELOOREMHAT D, It
D, ZINHLORMET SN — K7 a— 3RS
BWERNWZDTHD., a— K7 an—rnNERE2E L0
&, Bida—Fhba—Rra—r~DOF—4 7 a—iNf
ETDHZ L3720, /2, a—RKZua—rRN2o004Y v
RIZETZN D &1, NG 7y 7 ZRETE 0.

WIZ, Ha—Rrza— oW TC, a—RKrZa—rND
BRERET S, FEk, Rl-oza—rty FRNIZHD
a— K7 B—0ZoW T, TbDOEK A BBt
5.

LT, FEEICHOWTEDOFRICHE DI T D IMH B
FEREST D, iz, HHLEEKEa— R a—22o0 T,
BN T v > 7 2RET 5.

VY —F I 2ATF 3 VNBEZDHTDICHERT — XX
TFDEBY THD.

RQl1 Z7u—rty Y4720 OANTEFZEOEHZRNT 7 v
7 OFRFER 0 BE
RQ2 1-o0/n—rty FNOEKZEa—RI7a—r RS
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ML TWDR—MBER O L, BT 227 O

e

g s L THWE7" 1Y =7 M SourceForge.net,
tigris.org 2> HEE L7z, Java TitkshCnWb 7y
FTHETHSD. RLICET BV FOAR—VarE Yy —
Aa—ROI7# (SCLN) &7 7 A Mk rRT. & 2121%
A= 7= T OIERTHLARMIEDON G L7257
u—>% v M (Targeted Clone Set Number, TCSN),
22— K7 v —24%% (Targeted Code Clone Number, TCCN)
Extglieblovna— K7 m—2% (Not Targeted Code
Clone Number, NTCCN, £#4*&E/ma—RFra—>r
L12o0A Yy FIZERICHALTW Rna— 7 a—r0
B T

DIBE, JEH 22— RORESE S, SMBESRORZ I, 72—
R 7 v — WOZEHA O—BCHIED L, NBEFZ~DH
RO —BCHE D HIEIZ DWW TR D,
3.3.1 A—F/0O—COREAaI— FOBERZE
AHETIE, a— Ko —roFilla—RKThb, IMNPE
= EABIE Y 7 v 7 ORFEFTEICOWTRAT 5.
NEERDEFTE

A= N7 B = NAHET DHEBOT =42 7 u— kI
B AR ERGT 57201, FFa—Frr—riC
FET DT RTCOELDY A NelED. ZDV A RNBE
a1 OTOWMYH LT, 77— 78— EIZHEBLT 5540
BWHREEREL TN, a—F7e—r0 1 >OEKROT —
27 u—% G950 % Algorithml |27~
Algorithm1 1354k & LCF—% 7 a—% 5 L2 WA
xEEVINBERDOY A M35, A L THERE

1 FAEME TVl hOR—Vg b —Ra— ROk L

7 7 ANHL

IaYxs My | N—=Var | SCLN | 774 L4k

ArgoUML 0.34 109015 1318
DataCrow 3.9.17 68139 650
LaTeXDraw 3.0.0(a4) 35999 363
SweetHome3D 3.7 74352 212
jwebmail 1.0.1 11173 113
jEdit 4.3 103317 502
muCommander 0.8.5 76739 1069

®2 fENETaY s b BRHLIEa—R7a—(C
BE3HE 9~ % (5 L

7uYx=7 4 | TCSN | TCCON | NTCCN
ArgoUML 2073 5276 1227
DataCrow 1337 5540 437
LaTeXDraw 1358 7506 1095
SweetHome3D 2017 8217 766
jwebmail 125 255 21
jEdit 1740 4714 574
muCommander 1496 3386 679
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Algorithm 1 Z¥DOAMHERD Y A b 2 TfF7 20
AT & F—F 7 —EBG LW
Hi7) Result : ANWEEOT —2 70— |ZHET 29 FE DY
A B

1: function GETEXTERNALELEMENT(z:variable)

2 Result = ¢;

3 Stack = {z};

4: while Stack is not empty do

5 Stack DREOEFREZWMOHL v &5

6 ZH v BEDIHEBT 2RAL T RTERFET S

7 FE LIZRASCOADICHBLT D484, S1%7e LAY v
FOHEAEE C LT 2

8: C b Result \IZIFET 2 b0 EMRET S
9: Result (2 C OEFZE %3 CTEM
10: Stack |2 C DFEFR % TEIM

11: end while

12: Result b u—h VERERET S
13: return Result

14: end function

K95 Result L9 VA REVEER DA S v 7 Stack
ZHEBE L, Stack \IZPHfEE LT ZANTEL. 207
NN RATHE x 25500, o IEERAT I XEREL,
ZOHDZHBL LI E AL TREVETHAY v K
DG E 7 4= K, 7R LD A Yy RFEOH L &4+
MEHFE L LTHIEET 5.
=AFE T 0y Y DT

V—Aa— R ETa— K7 a—rOBEME D BRI
ETHHE 7T ey 7 ZWEL, HE7 2 v 7 OFEFHEN =2 —
R 7 a— 2 OBRGANALIE D B TALEE £ T a2 58RI E Lol
AR R S L kil =R e RN
3.3.2 NERDEHE

Bols, 7a—rty NAOKa— K7 a—r OEED
LZBEINTWHINRERZMIT 5. ki, SHMNTER
MNHIERERSET S, a—Kr7a—rE2G A Y v RO
SN HT (RS, B, WBUER ), 74— REENS
(7= R, B &), SHRERFTZIRNA Yy R
CH LB (A Yy R, BOEOR, A7) 280 Hd.
BB, TNOORY LA EREER L L CH%E
BEERL, EOEGDOERMDIMNBEROEE L 2D,
HEAEEERT D LICL VR LT — ¥ 2RI RE N E
BT HZLERTTND.
3.3.3 ZEHAO—BOHESE

sua—rty MNT, BEADR T 5RME50E03H
% (DABE, RISBERE VD) BT R CHECARTTH Y,
EDr = _X7IZBNTHEDRMENRY LD & T
H5D.
3.3.4 SNHMER~ADSEBEO—BHEHE

SN A~DOSRO—FCHEIZIBW U, ANREEERS),
a— K7 a—CNOEEPTICHIST R EEZDH. RO
BlaR 3ITRT. HDa— K7 a—rNOEENH DM
BEREZEH, b LIHBMICSRT L L&, ZoxhaT
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100.00%

900
800 e —+ 90.00%
700 // mRNR<0.5 || s0.00%
600 mRNR>=0.5 || 70.00%
500 =7 % (RNR<0.5) *: gggzz

7 % (RNR>=0.5) || 40.00%

r 30.00%
- 20.00%
10.00%
+ 0.00%

Freg\V—0OVv

I0—reybONBEROH

B 3 ArgoUML ([ZHJ 2AMBER T LD/ u—rty FORK

DATEFNDORZFITTF = v 7 (FIOEITO) ZANTNE,
T RTCOERENEBEROMAEDEICONTTF = v 72
ADDEHERT D, ETHRE LkboloDb, 3tk
B D EEOELNSTIGET DITICHONT, FHITHFhno
ITIZOWTIZ L2 F = v 7 B A TWRWINZ KIS 54k
WAL, B DOSWN—E L TR0 IMNERESE &
L. ZOFxy 7 ERTOMGERICH DEHOM (& 3
D2FNBIZHT=B) IZHONVTHREL, BSOS N—
FHL TV W& R E CHE SR T 5 0 2 B H D
DN B LA ER LT 5. LI, SBERITAEH
MODOBRNP—H L T RWESE, Zre—rty MNATE
DINRERIIFZE DD LD

3.4 #R

PEXR L 22470V x 7 ROV —Aa— REMITL
TofER 2 LU IR T,

3.4.1 RQl: &3—FKso—yizpWT, Ada— K&
EnfFEIFZ0h

a— R e— B\, Aida—RIEn<onds
DERRBEOIT, Fru—rty MBS, SMEEH
DL RNHIE 7 v v 7 OB & 2 OFER] OWNER & A
L7z,

HENROEKET BV =7 MIOWTHHERO T &
WZrma—rty NOBERZZERD S B, ArgoUML,
jEdit, muCommander TOFREZNZ1E 3, &4, & 5
IZRT. ZRHDOKTIE, RNRABA0S U Dz —ty
NOBZEXGE LIERBRL TS, Tk, BBEIER
Slca— R a— U PAER OB EL G2 TN D
MRDLTEDTHD.

R 3 SMBUEFEHHEDTDOR

(int®) | (intZ) |(StringZ) [ (intZ) [(double®)| (F5RE) [ (intZ) [ (intd)
{RBI1%0 | REI1%02 | R5I1%1 | Fieldl | Fieldl Field3 getX. Init
lyo—10x1 O x x X (o) X

IA—URFDIDEDEH

[y0—220x1 X O

x X
x x x x X

[©] x O x (@] X x
X (@] X (@] X X X

B EH BH EH EH E2H ES

[yo—10y1

o|0|0

IO—UR7D2DEDEH

[y0—220y1
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600 100.00%
/ﬁ L 90.00%
500 L 80.00%
mRNR<0.5 70.00%
400 _ e
g WRNR>=0.5 | 60.00%
| 300 =1 %(RNR<0.5) 50.00%
> B %(RNR>=0.5) L 40.00%
£ 200 I 30.00%
Y 0 I 20.00%
~ L 10.00%
& 0 - v 0.00%
TN TN T NGO TR NGO TENGS T
SHETIOINAAMMIITNNRREONNRRIR ARG
SO AN AN O MN ATNOMN SN A MmN oo m L
SOOI S SN A0SO RE RSB g
23

I0—2 vt DN EBEROH

K 4 jEdit IZBFANTERI D7 n—ty O

450 100.00%
400 e M L 90.00%
350 //‘ /'— - 80.00%

/ /_/ WRNR<0.5 | 20.00%
300 i

4 WRNR>=0.5
=] L 60.00%
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