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aA— RN a—lh iz &R BITRE Z 228D,
ZTOETEBHBLUTBLL I L FRENTREN. FZT,
FEETETAZHDIZI— N0 —VRHY — VBRI HEE
hTwns (1.
JI—RFZa—YiRHY —)LD 1 2TH 35 CCFinder I,
C, C++, Java, COBOL, Fortran ® EgECEILNIZY — R
I—RDa—FZo—YHIcis L TW5 [4]. CCFinder
TR M=o VO I—-R20—22RET 2 7720D0H]
WL LT, V—AA— Rz EEOEICHR>Th—o v
HALZAEILTWD. 2 OMLE T — R AT &
7% [8]. MU < CCFinderX (%, CCFinder D/X—¥ 3 »
Ty T UTHEINza—RRr7a—viy — L ThHo,
FHFH DL —FIZLBLFEZRIZLTWVWD [11]. T
nixa— Koo —riE 270 0EEICTHIRT 5 TR
Wiz 2—FHHETSI LT, TOEHEDIA—Fro—
VIRHDIE[REIZ B WD 2 2 EIERT A, LA L, FA)
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fEMTE & R DTSSR0 LR RS 5 Z L DB ET
HY, FRMBHOI—T 1 VT IITFEOPNE/EETH B.

CCFinder TIXFHMTIZE > T =27 V%2 3EIL 214
WZRED =2 Vv OEMEIT>TW5D., TG PH
Bl 22T 1 20 =2 VIZBESMI MM TH Y,
ERMIZEROD DI —Fora—rEr 235720
Zfibnd., ZRAPHEBECTHEATES V=2 vk, T
077 IVIEEIIL->THREINT VWS DT, SiEl
Ko THIDOBE ZRIT ORI NI 570,

AETIEZLEED b= VO I — R 70— U
ZHME LT, 22— LB BD TR OZETE H3 ]
REVC72 2 X D RPN B 2 IR 5. PRI D
EHEZ, FIZTA Y MNREDOV—IV LB SR DB
RN RE U Tz

Frra—Frzo—rREEOEB ISV CEELEM S
72, A= RKZ7o—VRIY =L THS YOCCA DT LT
D ALESFHIZU 5. YOCCA W, 5120774
CRETTT OB AR OERARY — A3 — RO D
A—RFr7u—raEEicRiti oY — L Ths. YOCCA
Tlid N-gram & \WH FEZMHLTERGY —Xa—FiF
BEF—RAR=ZZRFELT, 33— K27 0— VB EE
{tEH->TWwWab. L2L, YOCCAIX12D7 71 IILEE
KV — 23— REOROa— R7o— v i &zt ©
EHHLDD, BTO7 74 INVHEOI— R o o—UHicix
FELTWAaW., SEIEX YOCCA TH I Tz N-gram
ERAWEZTLVIV ALE2SEIL, £ETO7 74 VEOI—
Foru— vt z475 Y — IV EFER LU 7Z.

AR TIE, FREU TR DRI E T RE 72 75 fif
MO AR E LT, 53DV —AI—RIZ{ LT
ARV MNRERTIHBDY — A0 — REEEE2T57-
ZOFER, 192 %D EFETIARAY MRELTREL 72, X
FIRETERZHWTHAE LY —VE2ETTHILET, £
TOEW/BCTELL I—=RRr7u—vhEEhTcnwsd %
mU7z.

QETRAMEDOERE LT, I—Koo— iy —
VT35 CCFinder DFA%ZITS. 3 BETIEAMAE TRE
T 2T OFIEE, Ngram Z HH\W/zd— Koo —v
D7V TV XL DOWTHHT 5. 4 ZmTIEBFEL
Y= VOEREERUZEAEREZ 2O, 5ETIEE
LD ELSBHDOFEIZDONWTHERS,

2. d—kKsOo—v#EY—JL:CCFinder

AETEAMEOERL LT, a—Fr7a— vy —
LV TH5 CCFinder IZDOWTOHBHZITS.

a— R2za—IiZiE, ¥EMEZRIZEEL RN, KX
TlE, I—RIB—VOEHLLUTUTD220X1 7D
DR WS (7).
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ZEH, XRTXF, BT AAY N REERVT KT
2a—Rzu—v.

9472
RAT1OEMEZMAT, V7T, B, #Hil+25R
WT—HFTBra—Rru—.

CCFinder 1%, FRIBEADI— K70 — v 2kET5Y —
IV TH% [4]. CCFinder DR LTUTD LS 26 DN
ZiFons.

o BRMPHBABRED N—I v EEESMMZ LI LT,

RAT2FEFTCOIA-RI/a—ViRHTES.

o MEHITHBD Y A5 AT H EFHIEF CHTAIBET
»H5.

o SN EMOBER B T EIEREIHITH
LTV,

o LEWERLZDIET, b= EMNL & \WER
DA—RZ7ua—VEBRHLBRNESIZTES.

Z 2T, CCFinder DMUHBEIZDWTHIAT 5. 4D
D Step IZ71F 53, £ Step OFfMll % AT 5.

Step 1:Faf#HT
V—2a2—K&27075IVIEEDEICHR->T
=2 VHNIEBRT D, TOB, e aA Y NI
BEICHEB LR VWO TEEI NS,

Step 2:Z #1012
REINZ N =2 VAP SFEANICE®RDOSH S 32— K
70—V ERET 272008275, THIEE
BB 22T 1 OO N =7 VIZEEWHZ S
WHTH 5.

Step 3: 7 O— ViR
BI Nz b =2 VHl%E, LI —-RNI7o—r iR
H9 5. ZOHIERIZIE suffix-tree & W5 KEE %2 H W
27N ALEREALTWS.

Step 4:H NERUE
BB BRI Z T, RiiEnzro—r Ry
IZOWT, DY —AIA—=RNTEDT 7 A IVITIFIE
T, TRFLFIFRSHHIEINS.

CCFinderX I& CCFinder ®X—Ya vy 7y 7 Th b, [[E
BIZh—2vH¥ifioa—Rrzao—r2RIBET2Y—)LT
#»%. CCFinder & tR2 & EEED W ELTWT, FHfi#
D2 —HFIZ X BEENFARIZA > TS [11]. Thid
I—R7a =270 \WE IS 2 A RS
EA—YPREETHILT, FOSEDOI—Rru— Uk
HOHBEIZ R 5 2\ Z R ERT 5. UL, FAIMNT
HAEHETAICESEONEL2MMTEZERBETH
O, FRMEHFOI—F 4 VT E TR0 EEETH .

KIFTEIE, FAMENHEZ SHEICEDbETRAITLETE
LE2ICH¥L, £EHEDa—Frzuo—rRiliEfTS> 2k
HEE U7,
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V—XT7AIL
— CCFinderSW

|
OAVRERE [—aAVRIL—)IL

=558 |
BATHR |[—— FHE

Step1l | FAIfRMT

2|

Step2 | ZunE |

EFN—D2 5

i

Step 3 | oO0—2BiH |

Hy0—tER

i

Step 4 |

H OB NE |

:

HR—URT7IEHR

1 CCFinderSW D%
Fig. 1 An Overview of CCFinderSW

3. IREY—J : CCFinderSW

ARETI, RFRTHIEERIT - B ITEE A RER T4
fEMTEENS 2 FrD 2 — N7 o — VY —)LTHh 5 CCFind-
erSW OMIIREE L, ZDEAT Y TOFEMEBRRD. YV —
VDL Java T - 7-.

1 X B ¥ U 72 CCFinderSW D LI T H 5.
CCFinder @ UL, 214 72 T TCOFAEAD I — R
rsua—rERHEd 5. CCFinder DLBEMEE % 558 |2 5
EiToTCWb72D, BEENRUHDIEFRIZF U THS.
BHEARE R TR OEEIIB T2 EHE LRI e L
T, AV MREE V=2 v NEDOSHEEETS.

V=)V EENTEOL T a DAL LT, TAVH
V=)L TRIZEIZIE Uz, T A ¥ M b—)U i Ay g 0
DAY MNREMICHAL, FHIE T A5 cHA
T5.

3.1 8, 32 i CHEAMIE ORI OV THE T 5. 3.3
HCIZ R 7 ) & AR & 7 B R T 5. 3.4
Hi Tl Step3 TEBIZHW SN T WS FEDOFM % ik
U, 3.5 HiCTHOEBWI L 70— RTIGHRO Iz D
WTEIR T 5.

2y

=

oy

=

3.1 XY bhDOKE

Turs I B IF5aAy M, AMPRDZ L E
HIJIZAEE L TY — AT — NHIZHAINDERDO Z &
T, TOEO, 7005 L0OEEICIZBE®GR W, X
AT1DOI—RIZE—VDEHKRLD, TAVMNERVE
a—RKrua—rERid 5.

AT, TAYPDIL—IVE 5 DICHE L, L—
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WITEDOTHEIMTE 20, BITEMU 72— )b 2 B0
IZHFRS B DT, BATHENV—LDEET SRS H 5.
BAFIZ, 5 2D — LIz DWT D% F N F Nl %
WS . FlOFDIRNSCFH, FAIRITIZ B W TR S
N3N THS.
TaAXT K
HHEEMPOITRETEIAPELTHSI TAY
ME, fTI AV MEIER. C FiE* Java T, “//”
PBEDMTaA N AmEIND.

fFaAv b
[V—V+i; //comment J

BEITIX Vb
DL TP SR TS ETICHE T o XF2 2
AVPEUTHS XY b, EBATIA Y MELE
Juy 73Xy R CFFEXP Java TIE, “/*
& ) THbNEXFEPEETaAA Y e L THRD
ns.

BEITIAA Y B

v=v+i; /*comment
printf(” Hello world”);

printf(”Hello world”);

< comment */

/*comment™*/

BEATIAAY PDOXRA 2T EEIMFAET S, 2
AV MDA EIF, HEITaA Y FTHbWZHIZ,
SHICHEBITAAY FORRBRPFET 2565 TH 5.
HAR 2 AT, 2 A ME2FTHEDIA Y MZ
DWTHHT 5.
——— 3 AL THE ——
/>|<

/*

comment
*/

comment

DD U = W N

*/
= /

LATHICHBT 2 /XTIt $ 201, * A &S
MNGEIEAfTHD*/TH D, 2/THD /MIEH I N
TWa., ZACHULTR A M2FTHET, 1{7HIC
BT 2 /XIS T 2D, 6f7THD*/THD. TD
BEWI2THO /A E 3 Ay ORI E L ARINT
WBMSTHB. 4ATHD “*)” 12k >T2/7HDS
MEDAAYMIKRTINTWED, 5/7HIX 117H
MOIBEDIAY PREEMRGINT VDD, T A
vheAhING.

DL BAANDEMTIZFEDO L > TEVWDDH D
DT, HEATIAAY MZXAANZHATENE S D
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T arvEFEET 5.

T2ax v b
H BHIRFLE VEBEICFEET 572k E a A Vb
EUTHS AV MEERL, AFETEINETE
KXY NEER. Fortran @3 X ¥ M Tlk, {THAIC
BHGATL S “C” 7213 “ b sf7rekzaA v e
o TWBD, ZOLI IRV N 2EHT E572D
V=V &FIT 2. [7aA Y b EFEN, fTORET

R WGARIZEE SR HNTH a X v ORI S 2 L
TR L 22\,

Tefkax v b

This is a comment

This is a comment

BEATREIX VK
H BB S PRI T 2T o TSN
BHEIZFAET 27 TEIAY I LTHI I A Y B
EEHL, AETIXINEZEBITREIA Y LI
. Ruby ® 3 A hTl¥, “=begin” TIHZE 217H
5, “=end” THEZITETEIAY MNEEH->TWVS.

o BRI A Y
=begin comment
puts ”Comment 1”7 comment
puts ”Comment 2”7 comment
=end  comment

puts ”Hello world”

J

I, XFHYFIILRE

DI —FT AV FDIL—ILTIHENH, TRA
MIEXEINDZL—LE L THEITTVWEEDTHS.
Java TlX, Y Y27V or—F—varTcHENZX
FEXFIVTFIN, BRIV +—F—>a vy THEN
XFEEXFN)TFILEINTWS., VUFILeik
F—RZDLOEIHEL, ZOHIZEINZXFIMEL
LTous I LOHIZIFELTWS. 2T, ZOH
IZAAY MU= LVTHAINEXFEPHELTH, 2
AV PORHBRERT RIZEENZ W, DITIE Java
THEAINEXFE) TFIV, XFHITFILVOHTH
5, BRIV —F—Ya v THIENEZLFDOFRIZ
BRATAA Y NORBEENE TN TWEY, EEYT
I A Y NOBIE & T AR I IR,
XFEVF IV, XEH)F I

-
XFUT

2

String x = Line Comment start = /*

ki

String y = Line Comment end = */ 7;
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Table 1 Necessary elements for each rule
V=) | BRSBTS A A MO
fTaxyhb O x x
AT A b O O (@)
fiefkaxy b O x x
BT eka X b O @) x
X, TR T 7v O O x
if(b==c) value=i;

A EEELEEERD
A0S EEE0EEEEE

2 b= ol e AL

Fig. 2 Tokenization and Transformation

UEDN—IVZ2EHE LI IAT, EIL—ILE2EINTS
BRI DERPBEIZ R0 E2RK1IZE O, BERS
O, AFERHExTHRLTWS.

3.2 b—UVHE
AFETIRET L2 TETIE, b—2rRElFa XY bR
Fo®IZITbNE. =2 U pEITHibN B IV —IVIZBIT
DEYTHD. FBEWNIWIL—ILFEELINS.

(1) XF, XFHVTFINIEL =TT 5.

(2) BHEBATORIBT =27 V2 HET .

(3) SHIF 1 XFETOTHET . WEIEHFETLD
DEGEERETIZATEH, IXFET1L =227 5.
(4) ZNBSNDHFEL =TIV 7 7 Ny b 23T OFIE

1 b= &9 5.

3.3 ZiE

BHILIRE, EANIZEROHZ - NI70—riZ%
MHETE72012i7bN5d. AT Tk T & 8]
INEBAPEB YR, ®T1O2D =7 VIZEE
WZ AR TH D, BEAPBEAITHEH T E R0 FS)
X7 rIIVIEFEILEoTEDSNTWT, ZHEF
FIFELIRIEN S . if % while 72 £ 70 75 A DF D HIH
WA NS HEEE, BESNTVWSE I ENL .
M2EHsY—Ad—RhD—XNh—27 vpEXh,
BRHE S LWV NFICEBT ARNERLTWS, &
V=V DRy 7 AFHEFHERLTWVT, TL—DKRY 7
A%, BpInEBHER LTV,

3.4 N-gram #HWAI—KRsO0—-YHRETILIY XL
CCFinderSW i, I— Ko u— 2@t s
728, YOCCA &[HHBRIZ N-gram ZffHL T3 [5]. De-
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*K 2 4-grams O
Table 2 An Example of 4-grams

%5 | 4-gram
0] if(s=
=
2| $==%
3| ==%)
4 =$)$
5 $)$+
6 )$=%$
7 $=$;

bian GNU/Linux 7 & O K7 FOSS (Free and Open
Source Software) 75 27 0 — > 2T 256, WRLHK
RO BB D, F721X) Y —ALRDZDIZI Ty v a
T HAREMEA D B, Livieri 5%, TOMBEOMRE L L
T, NIV — 23— RNDEELHZ 12D 7 71 )VHD
b —2 VHALD 3 — R 70— I ET S 720 O RER H
DZEFINZ R R FHEEZREL, YOCCA ZHFEL 7-.

N-gram & 1, 2 7 F A b DK Z G 6 HIZAEE
D NEOXFFE 7 FHRFEOMAGDLETHELZE D
Td 5 [10]. N OfEIZJE U T, 1-(uni)gram, 2-(bi)gram,
3-(tri)gram, &WFEIEND. N-gram ZfEH L SFEE TV
1%, BED &S XA O HBIME 2 FHET DI N,
FIARSREZ OGN TRIHI NG Z 2 23% < [9], X
FHORRIZHWOoND LB H 5.

CCFinderSW T, a— KNz o—VgRHEIZHAWEZT VT
U ZXLIZDWT, @t 5. FHar L TEENZ =2
VM5, N-gram Z{EKT 5. ZORFO N OBFIZ2—Y
WKLo THRESINHDTHY, RiThsa—-Fro—
VD= VEDOULEWMETH S, DD, ShlidEk
Bh—=2 8%k 42T 5. 2 TEBUE fTONZ =7
VIO, BEED 4 b =2 VRS LT 4-gram ZEKT 5.
ZORER, K2DES12745.

LIS RHDZD, EBEOTNVITY ALTIE N —
7 VHfLTC Nogram ZERRLTCWA L Z A%, XFHAT
N-gram Z{E§d 5. V—A32— R4{Kk% sethesetheses
95, TR a—rD =2 VEOUEWE
AL, A XFEUEO—BIEE HoT 5.

UEWEN 4 D8, 4-gram 2HHT 3. £3, V—A
I— R2(KkD 5 4-gram 2/EKT 5. £ D 4-gram %V A
MET BB, HIBIEAT, XA, Ny v afizty b
TYAMbZEATS. WG, #OENS 4-gram %
0FHEUT, RIZEND 4-gram % 1 HHE WS B THE
LTWad. Ny ¥yafild, X¥sleny v aftlzeoT
Hd. ZonyTafbld, XFHIOHEKR K D BUED gD
EIVFENZ L EZFALT, @EbEN-723DTHS.
2D &SI BER, XFH, Ny Y afizty FTYRA
MEU7-z6 0% BBIEFIEY 2 b IR, %3102, HBIH
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FRIE Y 2 S Dfl 2R LTz,

Sl FHEADZDIZERLU TSN Y ¥ i, Y—I
IWEEINTWVWDREDELE > T WS, EEDONy v afk
1%, Java @ String 27 7 AIZHE & 17z hashcode ¥\ 5 A
Vv REHWT, String BOXFH DNy & afliz E 5L
TW5b. /2, ZOMHBATIEINY ¥ 2 EOEEIEHE Z 720
5. DE O Ny VaAEIEMERSIE, bEOXFEHE
FETHBEHERD.

ZOHBIERRIEY A DAY Y afHEOEED S, BHED
BOWETONY Y a %2 ECHT. TOEOTHINZNY
VafEDELITHINT 5, MBiEfTE S TREET. Ny
Vo fED S HBEEFR OIS, 151 TIERnwizd, £
FIET2HEEH5. Ny Y afiL HBETOEEGE 2 Y
MCEBRLAZBDE, 2=—F YA MR, K412, 2
——=27 YA MDHERLT.

WZa—Rrua—voBREZTS. FRlLiza=—21
A bDO—{THD, Ny ¥ afl (1234) (266 U 7= B &
DEHTHS, {0,5} ITHEHT S, ZOESDEERITH
U, HBERIEY A N THIST 272 A2 LR NY Y a
ERHBELTWE WS ZeWbhb. Db, HEER
0 & 58T 5 4-gram DS LI Ny ¥ aflidF
ETHY, £oTdgram KPRAMETHBZLEZ NS, §
W Z MK, DX FHTOXTHE»S 3 XTHETOD
4XFE, S XFHNPS 8XFHETOD 4 XFIIFAMETH
5LEZLN, Thexa—Rru—red5b, £72, Ny
v affi (2342) KRG L 7 HBLErOE S {1,6} &, Ny
> adffi (3421) IZXHE U 7z HBLfE F D& S {2,7) THERIL
ZEMVWRDZD, ZOXFH»SIEZa—2y M3
ML TWE WA E., M= VHEDLEWVHED IR
JH—=VIFZDESIZLTHRHEINS.

LEWMELEDSHREVWI-RZ0 -V FEHETH72D
TORFEEITODTNVIV AL EHHAT S, HDru—V
ty FOEZOZNETND, ROEBEFRONY ¥ afli%
Ha. FIZE, 4aXForsa—rey b {0,5) DEEZN
TNIZ1 2L 1,6 2 LT, HEEMRIEY A N THBLE
AT 1 CIBEAT 6 IR 2y Yafizblde, ¥H
5% (2342) THLTWA. D D HEBIEHRA 0L 5D
4-gram D~ L, 1 &£ 6 D 4-gram L TVW5DT
HBIEAT 0 & 5 DSMED 5 XFEVRIA—RI7u— il
TWdEEZRS. I5LT4axXForu—rty b {0,5}
X, s XXForza—rey {05 IcEEMIOoNE. Z
DEdizrua—rry bOHBREREED, RO HBE
DNy Y afizREZ e THEZRI7a—ey M EERT
5. ZOfF%¥E, 2=2—2 ) AMDETONY ¥ 2fHIZH
UVEFT5ZeTa—Rorun—vEEKZ 5.

3.5 CCFinderSW O AR
CCFinderSW % Step4 & U CH BB ZIT\, 77
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% 3 LBUEATIEY R~ D4
Table 3 An Example of a List in Order of Appearance

{ mBifET 3 | X5 (v v adi)
{0} [seth] (1234)
{1} [ethe] (2342)
{2} [thes] (3421)
{3} [hese] (4212)
{4} [eset] (2123)
{5} [seth] (1234)
{6} [ethe] (2342)
{7} [thes] (3421)
{8} [hese] (4212)
{9} [eses] (2121)

F4 2=—2Y DM
Table 4 An Example of a Unique List

(N Tafi) | { HEBERT }
(1234) {0,5}
(2342) {1,6}
(3421) {2,7}
(4212) {3,8}
(2123) {4}
(2121) {9}

A IWIZHI1$ AB81Z CCFinder, #F7-z1% CCFinderX & [ U
ERATHITEZ WP TE%. CCFinder lZFa— K7 m—
VARTY =V T®H % Gemini[l3] THHATE 2B ATHIN
X1, CCFinderX (XA UK a—RFo7u—y oYy —LTh
% GemX (TG LB TH DI N T WS [11]. 2% D,
CCFinderSW THH I N7z 27 80— > RT7IEHRIE Gemini &
GemX THMTE 5.

31X Python @Y — A 32— FiZ% L T CCFinderSW
FEITULMERZ, Cemini TRAEALZEDTHD. MOE
flizREIN7 7MLV D6217HR»S 1317H &, Afllic
FREINIZT7 7ANVDB2ITHN S 63THAZ B — 2 XT
22> TWTC, TNTNHREFTNA T4 I TS, 2
DDA =Y RTFEBE EEBELDESTED, £k
D7 74NV D 66 fTHIZIZIA Y PBEENT VWSO,
RAT20A=RF 70—V PREINTWE Z bbb,
CCFinder & CCFinderX (& Python @ 2 — K 27 10— V&
HHIIR U TWiaWnWizs, AL THFE L 72 CCFinderSW
THIZIIRIETELZZ EDRENT WS,

4.3 fiOMAFERRTIE, #EROMER%Z Gemini TT - 7=,

4. EHEEER

AT, BRLEZY —LVOERAMEZRT DI 77
S FEER I DWW T BT 5.

4.1 Y v 7). a— KR&E:RosettaCode
RosettaCode 1%, A—DX A7, F-3HEz2R% T

© 2017 Information Processing Society of Japan

Vol.2017-SE-196 No.20
2017/7/20

0y I IVIEETHEREL, TOY—-Ad2—-NEU Tk
WZABLTWA Y FRADY 2 T R=VTHB*2, [AU
RATNDEEEZIZSETITO LT, ThTho
0o IVIEENEDISICHELL, YOkSITHRL S
TWVWAEDERRETHIL2HBELTWS [6].

F - AW T 9 % RosettaCode DY — A 3 — K
1%, RosettaCode D7 = 741 M TnwbHoN
Github EQOVKRI MV IZI TV v 7ENTWEHD%
HLTWS*S, %/, TOURY YD 20154 11 H 18
HDIIv MZXkBEDTHA.

4.2 X MNREODOE RN
ATFETIRETBaA Y ML=V ZOBRETEIZON
TO, EAMEZRT-OOMAEREIT-> 72, BHNRE
5D, RosettaCode @ “Comments” &5 ZHTD X
AT THD., TDRXAZIEY —A2—RIZBTHEHEDD
AVIEBEENTVWE ), SHOFERITEL TWD.
FEEBROFIHIZLLNOM@ED TH 5.
(1) Comments X A7 THHINTWS, RETFILETH]
PRATRE AR EEED AR VY ML — L2 HZT 5,
ZOHPrS, FHMNTOHPHTARETH 57208, 5
FOREFETIHRETE RV A Y M ERERAHE
U7
(2) ATvarvz2MEEKTS. 20X Tvavic
FoTELKDEFEDIA Y ML=V EMBET RS LS
129 5.
A—HIZLBIAA VML IVOBREEEIZARDIZT
L2700 MAL LT, TLVT 7Ry MlE2EZ ST
WFTIRYBMILV—IVDREZRITAD E WD LA Z
U7z, 26 B E WO BREICI, Y — IV 2 ETT B
12, Bl ELTaXY ML= a2HRLRTNHEND
ZERHAATWS, XY MDOL—VIZINESLRT
B, HIZIE “adf’ LW I EIEES X TY — IV EFEFT
T5HL, alde fIZHEEINIZIAY ML= T
AV NREERTS.
F#5IZ, X T avERLUEZ 2 /BT 50—
WXEBATAA Y NDOX A NDIFAIDA T 3 v &ED
WMT B0, RIIFFHETWARW. EHS ZFHIHDOK
FIHMEHALZIA LV MOAEERLTED, 1IE72
AV, 2FEEAITaAAY N, 33T AVD, 4
WFEBAT AR A Y N, 5IEF - XFEH) F T ILD
W= ThHd. 88, {FEHBIINTEA TV a0
FIFS SR OFEMNIL, SR [12] 1I2f8# L T\ 5.
ZOAX T avEHHALT, RosettaCode D “Comments”
MRIEX N 175 SFEICH LT aRX Y MNRrEEITo 2.
MR- 72 S5, A7V a vyodliz R &b

*2 http://rosettacode.org/wiki/Rosetta_Code
*3  https://github.com/acmeism/RosettaCodeData
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Jat} remove_file = og.remove
59 renane_file = os.rename
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else:
assert False
return “¥n”.jaoin(r}
unigiseq):
r= list()
if len(seq) ==
return r

r.append(seq[0])
lastIten = seq[0]
for item in seg[1:]:

if item != lastItem:
r.append(iten)
lastItem = item
return r

build_default_option_string(isonbatal:
defaultOptionBtr = ™7

Y DRR

Fig. 3 Visualization of Code Clone Using Gemini
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gt s g ¥ Fika g
o 2 (* *) u 1 © U
2 (: :) 1 *> U
2 (# #) 1 *| wl
P 2 #| |# 3 NOTE U
2 #= | =# 3 * L
2 #{ Y4 v 3 * %L
2 ##H# | HHH# 3 C ANV
2 #£cs Fce 3 c ®U
2 # ~ TH 3 : ANV
q 2 { I} W 2 %REM | %END REM
2 {- -} 1 REM ANV
r 2 %04 %} 1 rem %L
S 1 -> ANV 1 Rem AV
1 —FEH A x 4 | ==comment =cut
2 —([ 1l 4 =begin =end
t 1 COMMENT | %L 4 —pod —cut
1 | IGNORELINE A y 3 7#; AV
2 "COMMENT” ; 3 NIL 7L
3 #H# %L
3 end. U
WEREICELTIE, 3 A Y ML— LR Cftio 538 & 3t
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Table 6 The Numbers of Languages for Each Options
a b c d e f g h iy ko1 n o qg r s t u v w X y z
1 3 55 25 40 14 10 7 11 1 3 2 2 14 8 1 1 2 2 2 4 9 1 17

K7 a—FRrzo—riRilomEER
Table 7 Recall of the Code Clone Detection

SR | B REEC EBR
C 9 9 1

C++ 7 7 1
Go 16 16 1
Java 1
Python 1
Ruby 1

{lig 2 5EER%1T>7-. RosettaCode DH DX AT DY — A
I—-RNDIBLHEELEAT. TOSFEDOY —A21—F0D
HaEiA, XA 72FTOA—RZa—rThdbD% Y
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LCREFE LY =V E2EFL. ilEhiza—Rro—y
DFIZHLNPLOV AT Y T Uza—RNra—ringE
NTWBZ 2R LEZ., VAN SLza—Ro7o—
VEIEMESL LT, MHELZa—-FI7o—2rEeDEBER
R L.
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RosettaCode DD X X7 L b RT—D—DDY — A a2 —
RABEL (ZRFR 60 25 200 ITFLE), a—Rrm—Y
NEENTVWBTREENENZ EA¥ITohS, £/, S
ANERL EVWIHNEDR AT TH Y, NAXVOREE L,
for X722 ¥ DHIH AL HE N T WS AREMA L, a— K
JO—VEFELRTVWEEZOND I EBEIT5NS.

SEIIHREFELZ 6 SFEL LT, MINb—27 8% 15
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FEDSL, THEEZMAETSLIELEY, S5 ITEBIC
h—2 VMDD — R 70—V DFEAELEEDREAT.

FEROMEZ, XRTIZAT. MR, VANTYy LK
A—Rru—riER2THRIET 2 etk VAT Y
TUla—Roua—raRE, 2055 TY =AML
7za—RNoru—vEEHRERE LT, HEHEREZRHL T
W5,

5. FELHESEDFRE

AL THEFELEZa— R 7a— Ry — LT, %<
SWMTOFHHEMTOI-Fra—viERilTtEs L
EmUr. UL, TR R SN LT
WIRT ATV a VvEERT DI LT, 2—VFIZLIHE
WE SITHEMITR->TUE S WML D 5.
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