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FHEONGE CEEOY —AT77A4)v& L, FLETHWS n-gram ® n Dfi& LT,
n=3&L7.

BB T7 7 A VETOEMUE Y, U7 74 VDRIN= 3 »RTORELEDE I D
THAAE L. JAEIZIE Ubuntu @ apt TRIZASB Y —A2—F, 10Xy 7=, 505 7 71
WENGE U, WRONFIZOWT, RLIIET. HRE BT 74V TRTOMAE
DD THEMUE % k7=

B 7B N T B HHE R R T, AR NSy r—=URELD, O Ty AN KE RS
77 ANVETOREMEZRLTE Y, ARy 7=, H—/"X, FA—7 714 IVHT
HORDtar 77 A, DEDN=Va UPRRDET 7 AIVEOEMEEZRL TS, £
I 113735 EDEBENE ENTH D, A 245 FOBBERE TN T WS, =721,
ARHFT 101 2 D2WT, FHEEN 1.0 TH - 72,

ZOFER LD, 3-gram ZFEHUZELEX DD T 7 A IVRE T 7 A IVDHIN—=T 3
YREPOHINICESIEEZ NS,
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K1 T—XEwv b

Ny r—y tar 77 1)V CcT7T7ANE  h 771V
original-awk original-awk_2012-12-20.orig.tar.gz 10 3
original-awk original-awk_2011-08-10.orig.tar.gz 10 3
mgev mgcv_1.8-4.orig.tar.gz 13 5
mgcev mgcv_1.7-12.orig.tar.gz 11 6
seaview seaview_4.3.1.orig.tar.gz 10 8
seaview seaview_4.5.3.1.orig.tar.gz 12 11
fglrx-installer fglrx-installer_8.960.orig.tar.gz 11 24
felrx-installer fglrx-installer_15.200.orig.tar.gz 11 24
fglrx-installer-updates  fglrx-installer-updates_15.200.orig.tar.gz 11 24
fglrx-installer-updates  fglrx-installer-updates_8.960.orig.tar.gz 11 24
foreign foreign_0.8.62.orig.tar.gz 14 12
foreign foreign_0.8.48.orig.tar.gz 14 12
libhdhomerun libhdhomerun_20140604.orig.tar.gz 14 15
libhdhomerun libhdhomerun_20120128.orig.tar.gz 14 15
r-cran-eco r-cran-eco_3.1-4.orig.tar.gz 17 7
r-cran-eco r-cran-eco_3.1-6.orig.tar.gz 17 7
r-cran-xml r-cran-xml_3.6-2.orig.tar.gz 17 8
r-cran-xml r-cran-xml_3.98-1.1.orig.tar.gz 19 9
rt-tests rt-tests_0.89.orig.tar.gz 20 7
rt-tests rt-tests_0.83.orig.tar.gz 18 7
®
. g o
S 3 :
& E oo
| 0
3 | o e 1 1
8 T T T T 1 I T T T T 1
00 02 04 06 08 10 00 02 04 06 08 1.0

Similarity

7: JEIUE D 73 A

16

Similarity



4.2 Ny aRIZDWT

MinHash DNy > 22 LT, 64bit EDO/Ny ¥ 2ffi%#H L7z, MinHash ® [Ny & afi
DOE/MER & 5] WS EEIZ & Y, MinHash DEIZ/NIWEIZEHP T2, Ny va
EOMEBROHPTOR/MEN L 5> L H P T WML LS. HL5HEAD MinHash DAY, /N
Y A fEDEIR D B/ IME & 72 B HERIZDWTRT.

Ny aRK%bbit, BEEOEEREn TS, /-, Ny v alRIIREIZT VR LIZ
55F5&95. ZDeE, MinHash ODEMEB D BIME & 72 5 1EH#% P(b,n) 1

b n
Pb,n)=1- (2(217)?
B, nlEBETY AT 7 AN EENEFABIIHIET . HlZIE n = 1000000 & L
723560 P(b,n) DfElX
P(64,1000000) = 5.4 x 10~

& 725, MinHash ODED/ NS ZMEIZEHRPTWIZ 295, 64bit EONY Va2 HHTSZ
ETEMUBRWEZEDRK E 2RI ITBENEEZ N5,

4.3 Ny TaBE#HICOWT

REFETERESOMIMS Nz n-gram (X 50Ny ¥ 22 EBHET 2082 H 5.
SN, fifEZ GRS UT RO & 5 nFEE217-5 7=,
5 DANE N7z 3-gram(num, t1, to, t3) I BNy ¥ a8k IZXK DNy ¥ afEl,

(((num x 65537) + t1) x 65537 + ta) X 65537 + t3) X a; + b;

IZ&oTkDB. 272U, num iF 3-gram I INZT N2 FF, t1,to,t3 1E n-gram OEZE, D
T 0 FHIZRT B Java D hashCode AV v RDMH, a;, b 1EZFNThNy ¥ 28T & I2H
BE5EHRTHS. BEIT 64bit Tlroh, HEFDOA —/N—7 10— 3T 64bit BRI T
. a;lF64bit BLELE 1 LDy MabiMEZ L 5 Z LIZ&k 5T, b; i 64bit ELBUT & > TH
=U7=.

17



5 H—RRAYT4

5.1 RERERS L CHEMEOHEBE DM

EROMBIZBWT, Z7ZVIZRTA2HEMEDE VD DDMBEDOREFIZEKIN, FELUE DK
WHDDBFERIZRNZ VW E WD T L 2MERT 272012, libpng B & O libeurl (24 U THEER
ZiTo7z.

5.1.1 libpng ® png.c

libpng DY RY MY SHIZ&EENS, TRTDIEYarDe 7 7ML, h 771 VBT —
Xy bel, Egziro7-. BRKIZIE, git rev-list --all --objects (T K> TH
LNV A NDHFDNG, c 77ANVBECGh 77 ANV ERNRE Uiz, WHRDO 7 71 VI
20977 TH 5. libpng IZEHEEN, git TOT 74Ny ¥ aDED
59d747d9947ad43c4354f535ad58d5bbd06aldfd TH 5, v1.6.0 DX T WDV TNWE T I v
FDT7 74 )vpngec a2 TV & LTHMEBEIT o7, MEBEDONTA—XIL, r=80b=120T
H5.

SIZMBOFMRZL AN T L LTRT. ZORIL, Mtz —2Ey MZEENS
W, Kz 2 ) L OHELEZRLTWS., HBTRINSTDIET—X Yy i o5RE
DFERICENIMBAERLUTE Y, RORINDIWAET XLy FIZEENTVEA,
MEDFERIZENLE RS2 DERT. 7T & OFELED 0.2 Ko AEIzoWTik, f#
BOIEFIZKRELBRBI-DIZHITR R LTV,

MBEOMRIZENTZT7 7 A NVBULTI6 TH D, THhET—X &y N2IRD 34%TH 5. M
ROFERIZRNE D 5725 DDOF TOHLEDKEEIX 0482 TH D, TN XV FLED S
WEDIFTRTHREBORGRIZENTZ. 7z, BERIZENTZD DOH THIBUE O RKAHE X 0.598
ThHY, TNXVHELUEOENE DITEMEOIERIZENL D o 72,

K92, MBMERFOT7 74007 TV BOFEMEIZDOWT, HEEMHEE EBROME L OB
RS x BIZBRLE OHEEME, v iR OBLIE 2 KT

5.1.2 libcurl @ url.c

libcurl DV RY MY 4 iIZEENDS, TRTOYIEYaryDc 77 A, h77M)VET—
Ry hel, ERETo72. NEO 7 74 VEIZ 23273 TH S. libcurl IZEE N, Ny
> 2B 42bfleb1d0ccl17e020c89390e4ee967bcf27e34e TH B, curl-7_47.0 DX T HDWN
TWA5IIYy hDurlcz2T) & LTHELZIT- 2.

3git://git.code.sf.net/p/libpng/code
‘https://github.com/bagder/curl.git
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X 10: 7 7 ANy S 2 DfED 42bfle D url.c 2 27 TV & U 7=BEOMEghE R

B 10 MR OFER Z R T, HOBAIIH 8 LHKTH 5.

MEBEDORRIZENZ 7 7 A NVEBUZ3TA T 7ANVTHY, ThiETF—XEY b 2EKD 1.6%T
H5. MREOERIZRNLE D725 0DOH TOEMEDREMHIX 0578 THH, Tk
BEDE WD DX TR THREORFIZENZ., £72, RRBIZENT-H DD TORELE DR
EfEIZ0.572 TH D, TN XD ELMEDKND DT MBOFERIZRNZ 1o 72,

K 1112, MEBEFERFOT7 7407 ) RIOBELEIZDWT, HEEMHE & FEEBEOMH & DR
HART. x BHXBLE OHEEM, v X EROBMUE 2R T

5.2 774 IO BRZERED DI

HE DR EMEEZ FHNCTHMHETO7aY 7 N, 7740, N=YavzREdT s
MCEBINT—AART A &{ToTz. T—ARART 1 DG E LT, v8monkey® H1IZ & E 1
% libpng DYV —A 32— R ZF]HL7z. v8monkey (ZIFEHD I I v b XAy —IIZ, libpng
DEDN=Y a VIZHEF L Zh05kI T 0D, £z, BROY —2a3— NIZEEPNZ
L5NTHH, £ 51X Animated Portable Network Graphics 7 +—< v MINIRT 5728
b5,

MBORNRKE LT, libpng 7BV 7 b2E$200 7027 bV KRY MY 2HEL

*https://github.com/zpao/v8monkey.git
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11: url.c 227 TV & U 72 BRDFELLE D HEE A & SZBR D FELLE

7. Zhoo7ayz2 M, GitHub 28 WT 2016 4 1 H 31 HiZ”1ib language:c” &\ 5
7T ZHVTHREZIT, TORBERDO EAL20040 ) AT M) 2FAFE2H 1 HIZE
LOTHD. bk icToYzs bO—EERT.

EBROFIEE UT, FTHREARDO TV 27 b, BEFIZEENDETRTD.c 77
ANBEITh T 7 ANV T — AN 2UTER U7z, FRI N MBUL 567113 TH S, X
IZ v8monkey DA I D55 libpng DEDN—=V 3 Ty TT— b UE2RHE I 1
TWAI3Iy haFZELE. ZO05M42HZTI Iy MEGEH4GEROD» -7, Fhooa
Iy bTHEZZIAONTZ, HULKIEFEHEINZT 74V D55, modules/libimg/png LA
TIZEENE 774V ) &L, MEEZTo7. 72720, AFD 7 7 4 IIVIZDWTIERE
flixt R SR L 7=,

e I3 v b 5b7a4ae8d0d380ba0828c¢844634fc614dab4e924,
B L U 5d210c7d984190f89a4ad175909¢01885324f1de 124 £ 415 pngverd.c B LT
pnggcerd.c. TNHD T 7 AKX T 7 AIIVNDY —Ad— RPHIFRI N, TA 2 D
AMOIRDE T 7AINETR > T\,

e mozpngconf.h. TD 7 7 A )Lidlibpng (ZHFELRNT 7 1)L TH YD, v8monkey D F
KEMEMLUZEDEEbns.

W&ot 7 74N, 18 774, ERI19THTHS. ZD5HD 57 HIZDODNVWTIE,
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IZEND T 7 AVE, HitiEZ DX 5 LB RE 257 ) OBETH S, MEFEFERIZIE
libpng D7 7 A4 VLANZ, libpng ZFHL TWB 3 70y 2 MEHITHEENT W,
THIT, HIZTVIZOWT, FLUEOHEHEMPMEBERRICRNSHUEOHEHEDOHFTD
BEEIZZR P ES DB L. EROBERODIZ, 2 DODRENSFKRE 4 DITHHH
L7-.

A1 HAHATON=T 3 v ORELEDHEEMED, REBEFERICEN DL DR EED T
D EEEIZ 725

e O MEAERICENTZ 7 7 A VDT, HAHHLZON-Y 3 v OFLEOEDOMEA, B
FERIZRNIZHELEDOBEDMEO h TOREMEIZIR S

FLHE 2 DR RDMBAEFIZERNTZ 7 7 A IIZR SN TV B DI, KOl E7— X R—2
TRTDTZ 7 AU 19T D7 ) EOBHLUEDEDEEZ KD D Z LN TERNZDT
H5. FEREPREMEZI>THEUBERE2ER 21T, a3y P ITHHEULZEREE 3L,
T7ANT U EREZR 4ITRT.

L) RBARDIITHD S 5 182 fFIFFHME 1 272 T, Db 7TV LilfFIhTw
2 ERFHIC & OFALUE DHEEMEDS, MEERERIZRNZHELEOHEMOREEEEL %o
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*£ 2. DFEDKER

FHE] Zfgl-d | BEME 1 ARG I W | §

HHE 2 %724 177 10 | 187

FLHE 2 %7z X720 5 5] 10

it 182 15 | 197

£3 I3y bTEORRE

a3y hID MR 7 A NE HHE 22T HHE2 BT
04dd242a1f7c2fc33b295d2fd715adbc6b0blace 12 12 12
051d876b20fc709cb3558238a5deaf3e8949373f 17 17 17
3a04be0690dff135ec42784557fedbf6ch72cd22 15 14 15
5b7a4ae8d0d380ba0828c844634fc614dab4e924 14 13 13
5d210c¢7d984190f89a4ad175909¢01885324f1de 14 12 12
6b63cb5ed0105c43668de3752f615bbabb1a7e¢95 10 8 10
943791bbcb7bd235b8b0fdd90a914074447dcObb 10 9
9def47a86c95fd5fe3560d2b09b508ca639d27e5 13 13 12
a06f0a365e6ba83e2d09294cc1640ee1d4c0353b 17 17 16
al6fd7ff34a17594f61252f7f8159d8d6aff6f53 15 13 15
b7e2b4075f286bel204c0ae883adb0989559baéh 17 15 16
€9ee3f8f7d6491700e0637df4b4389839fd6e960 17 15 16
£3231fdc19ee5c529¢53f2570012a47e350ch1dc 18 16 16
£d5260880325ca83b758fc793ccf83b0216d7907 8 8 8
&t 197 182 187
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Fa: T AN DOFER
774 Aoy ML HEYEL 2y U2 2T

png.c 14 14 14
png.h 14 14 14
pngconf.h 14 9 13
pngerror.c 11 11 11
pnggcerd.c 1 1 1
pngget.c 12 12 11
pngmem.c 8 ] s
pngpread.c 12 12 11
pngpriv.h 5 3 5
pngread.c 12 11 12
pngrio.c 7 7 7
pngrtran.c 14 14 13
pngrutil.c 14 13 12
pngset.c 12 11 11
pngtrans.c 10 7 7
pngwio.c 8 ]

pngwrite.c 12 12 192
pngwtran.c 6 6 6
pngwutil.c 11 9 11
&t 197 182 187

Tz. HUEL 22972 VIZOWT, {27 TV OMRBERST CHMEOHEMEI REHEE &
57 7AVEN, BAR 1M, EES6MH, EHE 1N ETHoT-. T2, TORMHEM 13 ITR
. MOERLUHEM 12 LAETHS. 512, HEEL 2§37 D) ORMRERERICE X
NHHLEOH ML REEEZ LD T 7 ANV ERNRIZ, TAVE, 74—y bOEWNZ
U CTEEZI RWBERD, 72770, BEEORHIZITZ mdS F v 73 L% HWz.
ZORER, BEENOBRWZ 7 7 VUL, WK1, me 184, SEE23 ko7, %
DA ER 14 1R, MORLUAIEK 12 LFAKRTH 5.

HHE 272 X0 15 D7 T VI DWTIE, MEREEE 2 & (ZREUE O HEE E % IE
WiRfzEe$T5E, @SN TWBE A=Y a VOIEMIE, 2460025 14462, L TE3AMT
HoT-.

FHED i/ U727 T VX197 i 187 Th o7z, 5D D 101k, HRHTDON—Y 3
YTV EDEMENEDETHREMEZ L 5BRVWEDTHS. Lizh->T, HELEIZHE
DIETIX 7R S HEEMEZ AW/ Z 21X EED RS XL, HHE2 25723 187 #:dhD sV
DS HIHAE D Ziiz UHAE 1 2220104, 53%THdeEZLNS.
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H#5 BMEIZZVELTHWAY —AT771)b

ID | 771 NV% R PIVO—BE | MRBHEROME | LOC | ¥+ X [B]
0 | mozpngconf.h 0 0 525 27,513
1 | pngwrite.c 14,842 503 | 1,590 51,254
2 | pngwtran.c 26,355 453 572 17,279
3 | pngrtran.c 41,179 818 | 4,296 147,369

5.3 /NT7#—< 2 ADEM

REFEDONRT =<V ZIZDWTHHI U7z, ETEBED CPU 1%, Intel(R) Xeon(R)
CPU E5-2620 22 7ty ¥ THH, AEVIL64GB, OS X Windows(R) 7 Professional
Thd. T, T—RAR=APKRKRI TV DT 74 IVIETRTSSD IZFEEINT WS,

AT 52T — X R=21, 52 LFAKTH 5.

5.3.1 ZEFICN T B

T—RNX—=21F200 7RV 7 MO EFS6TIB D7 7 A V2R LD TH 5.
FERDI-HDIZGit DVERY MRS —ETRTOT7 7 AIVEROHELTT 12 L2 b VIZRSTF
U, TOHBT —RR=ANDEHETo72. TALVZNIDPOWMOHELZT7 74 IVTRTE%R
BT D7-OIZHE L 72K 230 0 TH - 7=,

5.3.2 MFRICNT LM

D2 1) & LT, v8monkey D3I I v b 3a04be0690df135ec4278455 7fedbf6c572cd22
® modules/libimg/png A NIZEENTWH A4 7 7 AN EFHALZ. R5IZENSHITDONT
Y. MBIZHEHT BN MLOTF— & R—ZAHFT—HT 2L\ NE EFITHEE A2 25
ZEeNTHEIND D, TOBPEESLRWESIZ52 THW 2T OfihsEE L.
7z, RZMVO—BEN52 THWZZ2 TV DHTRRKIZZRZEDEEGDT.

MEBEERITOTZBRUIZT — ZAR—=ZDNEBED 8% OS BAEVIZF vy ¥ ad 5720, #ii
DI DEENITTE7 LY OMBOKEEZZTE. ZOZLE2FEL, 420774
IVORBDIETFZ4ED, DFED 4] = 248D OJHF THMEREEIT\V, Z DFEFTRH % HIE
U7z, 24D DZNTNDMREBOMTOSDF ¥y az )7L, A—7 74 IVOREN
Fryyall@gBInsnwk5izlrk.

FTHMEI T BV —AT 7V ET 1 A7 D 65AH L, MinHash DR2Z h LIz
s 5 £ CORZ X 15 129, BElER 5 1IRTID %, #ithhdEZrRE %2 I )T
LTW3,
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6 TZHUEANDER

AWFFEDFEETIL 64bit DNy ¥ aRE2 AW, Ny ¥ aBBOIRDEWDERIZT VX L
2355 22 MREL, £DLETNY ¥ afHOEHET HEEVPIER A& UTHEZEL 72
GHEDOHEEEZRL TRV, LELERNS, EEICHEENRKEL 0D, FEENRKE
U TV A DFRERADHEIZ DOWTOMGEEEZ L TWRW., 7z, EELNy ¥ al{lo
RBELNZDOWVWTORIED 72 I N T VAR, Ny ¥ 2B 7 —AART 1 OFEFIT
MR AR D S,

F—=AART A THREOIZT) L LTHWEZ7a Y7 M, 1 70V 227 hOATHS.
IO, o7uyzs b, MOFEIFHINTWE Ty ML, ZOFE
A LB OEMMEEIART —AARXT « THER L AL 3R 5 A EELH 5.

5.2 THERZ DT 272D I - HAE 2 1T W THMOHIR L, HELE 2K 55044 %
MBFEFIZRNTZ T 7 A NVDOAIBELZ. URUERDBS, MBRERIZEN P52 T7 74
NoFuz, 2TV & OMELEPREBERERICENTZ T 7 1 IV L2 5 E DODMFEAET 5 Al ferE
Wb 5.
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AWFETIX, MBEO 7TV LTEIASNEZY —AT—=RD 7 74 ML, KEDY —
AA—=FRDT77ANDOHNEY —ZA2— ROWENT ZVIZHLT 25 DERET 2 FikE%
FBE U 72, locality-sensitive hashing Z W6 Z 12 & D, E#ERMEBEZEH U, £72, &
EFEEHOCTERZT, EBICHEUEOS WY 7 1 VHBHFERICRN S Z & 2R L 2.
T—AART AT, B3Iy NMIEENE T 7 ANV ELEDEIERN197T 7 7 A IV ENRE
UM ZIT, FO5HbD0L 19T HIZOWT, 23y b Ay —VIZ@ikIn T \W=HiH
TEMBET DI ENTE 2. 72, TOHTH 182DV TIFEHFSI N T W BRI HTD
FEOUE DHEEAED, MBHERPOHEEOKEME R o7z, 61T, RRKMIZOWTIXL
HIZOE 1 MU THREZE T L7z,

AWFZETORETIER, REDZDHIZ1IDDY =27 71NV E2KEL TREEIT D BED
Hb. SHBROBFEL LT, Yavzs b ekoY —2Aa—-F252, ZTOod»oFHAHE
Z5TRVWEDEHBITEZ A HIToND. £72, BEFHETIH1I D207 74 ILIZDNT
DEMUDPRHL TWRWD, ANWELULTEB T 7M1V 25 A, Tho OEHREEDETH
T2 TCFEDOBEDOR EAMFTE 3.
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L ET.

KR ZER B ERAIAER O v Yo — X Y 1 T AEBH S KIciE, mEHics
HEUZMEORENZEHLU TV 2020, WXORERIIERZ W ZET 72 2FIZX-
T, MIEEEIZ MM EDE DN TEE L. D&V ELEEHNZLET.

BT, T OMkE~ g S, MBhE% 2 \ W27 & £ U KRR R B mEE Rl
AV a—RY A TV AHLEH B EOEHRITOE D ESBE#H WU T,

31



SE X

[1]

Dumitru Brinza, Matthew Schultz, Glenn Tesler, and Vineet Bafna. Rapid detection
of gene-gene interactions in genome-wide association studies. Bioinformatics, Vol. 26,

No. 22, pp. 28562862, 2010.

Andrei Z. Broder. On the resemblance and containment of documents. In Compres-

ston and Complexity of Sequences 1997. Proceedings, pp. 21-29, Jun 1997.

Abhinandan S. Das, Mayur Datar, Ashutosh Garg, and Shyam Rajaram. Google
news personalization: Scalable online collaborative filtering. In Proceedings of the
16th International Conference on World Wide Web, WWW 07, pp. 271-280, New
York, NY, USA, 2007. ACM.

Julius Davies, Daniel M. German, Michael W. Godfrey, and Abram Hindle. Software
bertillonage: Finding the provenance of an entity. In Proceedings of the 8th Working
Conference on Mining Software Repositories, pp. 183-192, 2011.

Julius Davies, Daniel M. German, Michael W. Godfrey, and Abram Hindle. Software
bertillonage: Determining the provenance of software development artifacts. Empir-

ical Software Engineering, Vol. 18, pp. 1195-1237, 2013.

Lars Heinemann, Florian Deissenboeck, Mario Gleirscher, Benjamin Hummel, and
Maximilian Irlbeck. On the extent and nature of software reuse in open source java
projects. In Proceedings of the 12th International Conference on Software Reuse, Vol.

6727 of Lecture Notes in Computer Science, pp. 207-222, 2011.

Piotr Indyk and Rajeev Motwani. Approximate nearest neighbors: Towards removing
the curse of dimensionality. In Proceedings of the Thirtieth Annual ACM Symposium
on Theory of Computing, STOC ’98, pp. 604-613, New York, NY, USA, 1998. ACM.

Katsuro Inoue, Yusuke Sasaki, Pei Xia, and Yuki Manabe. Where does this code come
from and where does it go? — integrated code history tracker for open source systems
—. In Proceedings of the 34th International Conference on Software Engineering, pp.

331-341, 2012.

Lingxiao Jiang, Ghassan Misherghi, Zhendong Su, and Stephane Glondu. Deckard:

Scalable and accurate tree-based detection of code clones. In Proceedings of the 29th

32



[11]

[12]

[15]

[16]

[17]

International Conference on Software Engineering, ICSE 07, pp. 96-105, Washing-
ton, DC, USA, 2007. IEEE Computer Society.

Yushi Jing and Shumeet Baluja. Visualrank: Applying pagerank to large-scale image
search. Pattern Analysis and Machine Intelligence, IEEE Transactions on, Vol. 30,
No. 11, pp. 1877-1890, Nov 2008.

Tetsuya Kanda, Takashi Ishio, and Katsuro Inoue. Extraction of product evolution
tree from source code of product variants. In Proceedings of the 17th International

Software Product Line Conference, pp. 141-150, Tokyo, Japan, 2013. ACM.

Naohiro Kawamitsu, Takashi Ishio, Tetsuya Kanda, Raula Gaikovina Kula, Coen De
Roover, and Katsuro Inoue. Identifying source code reuse across repositories using
LCS-based source code similarity. In Proceedings of the 14th International Working
Conference on Source Code Analysis and Manipulation, pp. 305-314, 2014.

Jure Leskovec, Anand Rajaraman, and Jeffrey D. Ullman. Mining of Massive

Datasets, chapter 3. Cambridge University Press, 2014.

Gurmeet Singh Manku, Arvind Jain, and Anish Das Sarma. Detecting near-
duplicates for web crawling. In Proceedings of the 16th International Conference

on World Wide Web, WWW 07, pp. 141-150, New York, NY, USA, 2007. ACM.

Parastoo Mohagheghi, Reidar Conradi, Ole M. Killi, and Henrik Schwarz. An em-
pirical study of software reuse vs. defect-density and stability. In Proceedings of the

26th International Conference on Software Engineering, pp. 282-291, May 2004.

Charikar Moses S. Similarity estimation techniques from rounding algorithms. In
Proceedings of the Thiry-fourth Annual ACM Symposium on Theory of Computing,
STOC 02, pp. 380-388, New York, NY, USA, 2002. ACM.

Jing Qiu, Xiaohong Su, and Peijun Ma. Library functions identification in binary code
by using graph isomorphism testings. In Proceedings of the 22nd IEEE International
Conference on Software Analysis, Evolution, and Reengineering, pp. 261-270, 2015.

Julia Rubin, Krzysztof Czarnecki, and Marsha Chechik. Managing cloned variants: A
framework and experience. In Proceedings of the 17th International Software Product

Line Conference, pp. 101-110, August 2013.

33



[19] Andreas Sabjornsen, Jeremiah Willcock, Thomas Panas, Daniel Quinlan, and Zhen-
dong Su. Detecting code clones in binary executables. In Proceedings of the 18th ACM
International Symposium on Software Testing and Analysis, pp. 117-128. ACM, 2009.

[20] Pei Xia, Makoto Matsushita, Norihiro Yoshida, and Katsuro Inoue. Studying reuse
of out-dated third-party code in open source projects. JSSST Computer Software,
Vol. 30, No. 4, pp. 98-104, 2013.

[21] (lrhaksl, e B, S A, H ErERR. EiReR R O < @R v — k.
IEHRALE 2 256 3, Vol. 55, No. 10, pp. 22452255, oct 2014.

34



1F8%
528BX053DT—AART s ALY bDO—EE2K6ITRT.

£6: T—AAZRTaClHLEZTOY s bO—E

ID “weYyzs % YKRY MY URL
1 libgit2/libgit2 https://github.com/libgit2/1libgit2.git
2 nmathewson/Libevent https://github.com/nmathewson/Libevent.git
3 libuv/libuv https://github.com/libuv/libuv.git
4 joyent/libuv https://github.com/joyent/libuv.git
5 OpenKinect/libfreenect https://github.com/OpenKinect/libfreenect.git
6  jediscti/libsodium https://github.com/jedisctl/libsodium.git
7  chaoslawful/ccard-1ib https://github.com/chaoslawful/ccard-1ib.git
8  lukeredpath/libPusher https://github.com/lukeredpath/libPusher.git
9 ladislav-zezula/StormLib https://github.com/ladislav-zezula/StormLib.git
10 bither/bither-android-1lib https://github.com/bither/bither-android-1lib.git
11  libopencm3/libopencm3 https://github.com/libopencm3/libopencm3.git
12 monome/libmonome https://github.com/monome/libmonome.git
13  edenhill/librdkafka https://github.com/edenhill/librdkafka.git
14  facebook/libphenom https://github.com/facebook/libphenom.git
15 warmcat/libwebsockets https://github.com/warmcat/libwebsockets.git
16  libtom/libtomcrypt https://github.com/libtom/libtomcrypt.git
17  libarchive/libarchive https://github.com/libarchive/libarchive.git
18 activesys/libcstl https://github.com/activesys/libcstl.git
19 1libimobiledevice/libimobiledevice https://github.com/libimobiledevice/libimobiledevice.git
20 dinhviethoa/libetpan https://github.com/dinhviethoa/libetpan.git
21  stephane/libmodbus https://github.com/stephane/libmodbus.git
22 ellzey/libevhtp https://github.com/ellzey/libevhtp.git
23  the-tcpdump-group/libpcap https://github.com/the-tcpdump-group/libpcap.git
24 fukuchi/libgrencode https://github.com/fukuchi/libgrencode.git
25 atgreen/libffi https://github.com/atgreen/libffi.git
26  sustrik/libmill https://github.com/sustrik/libmill.git
27  leaflabs/libmaple https://github.com/leaflabs/libmaple.git
28  libharu/libharu https://github.com/libharu/libharu.git
29 1libav/libav https://github.com/libav/libav.git
30 libusb/libusb https://github.com/libusb/libusb.git
31 Dbiomimetics/imageproc-1lib https://github.com/biomimetics/imageproc-1lib.git
32 marforic/imagemagick_lib_iphone https://github.com/marforic/imagemagick_lib_iphone.git
33 libass/libass https://github.com/libass/libass.git
34 steve-m/librtlsdr https://github.com/steve-m/librtlsdr.git
35 1libMesh/libmesh https://github.com/libMesh/libmesh.git
36  xxorde/librekinect https://github.com/xxorde/librekinect.git
37 bashrc/libdeep https://github.com/bashrc/libdeep.git
38  thom311/1libnl https://github.com/thom311/1ibnl.git
39 NetEase/libpomelo https://github.com/NetEase/libpomelo.git
40  1libhybris/libhybris https://github.com/libhybris/libhybris.git
41 bitmovin/libdash https://github.com/bitmovin/libdash.git
42  cisco/libsrtp https://github.com/cisco/libsrtp.git
43  openSUSE/libsolv https://github.com/openSUSE/libsolv.git
44  libgd/libgd https://github.com/libgd/libgd.git
45 mongodb/libbson https://github.com/mongodb/libbson.git
46  isislovecruft/library https://github.com/isislovecruft/library.git
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47  jcdutton/libbeauty https://github.com/jcdutton/libbeauty.git

48  jcupitt/libvips https://github.com/jcupitt/libvips.git

49  pkelsey/libuinet https://github.com/pkelsey/libuinet.git

50 happyfish100/libfastcommon https://github.com/happyfish100/libfastcommon.git
51 pbatard/libwdi https://github.com/pbatard/libwdi.git

52 libvmi/libvmi https://github.com/libvmi/libvmi.git

53 metajack/libstrophe https://github.com/metajack/libstrophe.git

54  libimobiledevice/libplist https://github.com/libimobiledevice/libplist.git
55  chokkan/liblbfgs https://github.com/chokkan/1liblbfgs.git

56  facebook/liblogfaf https://github.com/facebook/liblogfaf.git

57 vincenthz/libjson https://github.com/vincenthz/libjson.git

58 client9/libinjection https://github.com/client9/libinjection.git

59  vstakhov/libucl https://github.com/vstakhov/libucl.git

60 erikd/libsndfile https://github.com/erikd/libsndfile.git

61 sam-github/libnet https://github.com/sam-github/libnet.git

62 libtrading/libtrading https://github.com/libtrading/libtrading.git

63 LibVNC/libvncserver https://github.com/LibVNC/libvncserver.git

64 cjlinl/liblinear https://github.com/cjlinl/liblinear.git

65 webmproject/libvpx https://github.com/webmproject/libvpx.git

66 rampantpixels/foundation_lib https://github.com/rampantpixels/foundation_lib.git
67 WaterJuice/CryptLib https://github.com/WaterJuice/CryptLib.git

68 PocketInsanity/1ibSDL https://github.com/PocketInsanity/1ibSDL.git

69  smibarber/1ibSOIL https://github.com/smibarber/1ibSOIL.git

70  spark/core-common-1lib https://github.com/spark/core-common-1ib.git

71  slavavdovichenko/MediaLibDemos https://github.com/slavavdovichenko/MedialibDemos.git
72  openwebos/nyx-1ib https://github.com/openwebos/nyx-1ib.git

73  mysqludf/lib_mysqludf_json https://github.com/mysqludf/lib_mysqludf_json.git
74  mysqludf/lib_mysqludf_sys https://github.com/mysqludf/lib_mysqludf_sys.git
75  jeffminton/lib https://github.com/jeffminton/lib.git

76  ArcticaProject/nx-1libs https://github.com/ArcticaProject/nx-1libs.git

77  cloudwu/cstring https://github.com/cloudwu/cstring.git

78  chewing/libchewing https://github.com/chewing/libchewing.git

79 zhemao/libds https://github.com/zhemao/libds.git

80 sahlberg/libiscsi https://github.com/sahlberg/libiscsi.git

81 yixia/librtmp https://github.com/yixia/librtmp.git

82  GomSpace/libcsp https://github.com/GomSpace/libcsp.git

83  jedisctl/libpuzzle https://github.com/jedisctl/libpuzzle.git

84  webmproject/libwebp https://github.com/webmproject/libwebp.git

85 wolfcw/libfaketime https://github.com/wolfcw/libfaketime.git

86  glennrp/libpng https://github.com/glennrp/libpng.git

87 1libreswan/libreswan https://github.com/libreswan/libreswan.git

88 mono/libgdiplus https://github.com/mono/libgdiplus.git

89 guardianproject/libsqlfs https://github.com/guardianproject/libsqlfs.git
90 H2C03/libsprec https://github.com/H2C03/1libsprec.git

91 arnaudsj/libsvm https://github.com/arnaudsj/libsvm.git

92 larskanis/libusb https://github.com/larskanis/libusb.git

93 libimobiledevice/libirecovery https://github.com/libimobiledevice/libirecovery.git
94 greatscottgadgets/libbtbb https://github.com/greatscottgadgets/libbtbb.git
95 Chronic-Dev/libirecovery https://github.com/Chronic-Dev/libirecovery.git
96  librsync/librsync https://github.com/librsync/librsync.git

97  libtom/libtommath https://github.com/libtom/libtommath.git

98 1libguestfs/libguestfs https://github.com/libguestfs/libguestfs.git
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99 rescrv/libmacaroons https://github.com/rescrv/libmacaroons.git

100 menudoproblema/libemgtt https://github.com/menudoproblema/libemqtt.git
101  maxmind/libmaxminddb https://github.com/maxmind/libmaxminddb.git

102  ktossell/libuvc https://github.com/ktossell/libuvc.git

103  akumrao/libxcb https://github.com/akumrao/libxcb.git

104 hackedteam/libpemelter https://github.com/hackedteam/libpemelter.git
105 payden/libwebsock https://github.com/payden/libwebsock.git

106  siddontang/libtnet https://github.com/siddontang/libtnet.git

107  taf2/libebb https://github.com/taf2/libebb.git

108 libimobiledevice/libusbmuxd https://github.com/libimobiledevice/libusbmuxd.git
109  anholt/libepoxy https://github.com/anholt/libepoxy.git

110  armon/libart https://github.com/armon/libart.git

111 seanmiddleditch/libtelnet https://github.com/seanmiddleditch/libtelnet.git
112  celery/librabbitmq https://github.com/celery/librabbitmqg.git

113  redjack/libcork https://github.com/redjack/libcork.git

114  sahlberg/libnfs https://github.com/sahlberg/libnfs.git

115 ClusterLabs/libgb https://github.com/ClusterLabs/libgb.git

116  nickhutchinson/libdispatch https://github.com/nickhutchinson/libdispatch.git
117  swift-nav/libswiftnav https://github.com/swift-nav/libswiftnav.git

118 1libvirt/libvirt https://github.com/libvirt/libvirt.git

119  koanlogic/libu https://github.com/koanlogic/libu.git

120 libfuse/libfuse https://github.com/libfuse/libfuse.git

121  dparrish/libcli https://github.com/dparrish/libcli.git

122 wiiudev/libwiiu https://github.com/wiiudev/libwiiu.git

123  LudovicRousseau/libusbx https://github.com/LudovicRousseau/libusbx.git
124  dropbox/librsync https://github.com/dropbox/librsync.git

125  fbuihuu/libtree https://github.com/fbuihuu/libtree.git

126  sharow/libconcurrent https://github.com/sharow/libconcurrent.git

127 nfc-tools/libnfc https://github.com/nfc-tools/libnfc.git

128  zedshaw/liblcthw https://github.com/zedshaw/liblcthw.git

129  Theano/libgpuarray https://github.com/Theano/libgpuarray.git

130  andlabs/libui https://github.com/andlabs/libui.git

131  ofiwg/libfabric https://github.com/ofiwg/libfabric.git

132 andrewrk/libsoundio https://github.com/andrewrk/libsoundio.git

133 djmuhlestein/fx21ib https://github.com/djmuhlestein/fx21ib.git

134  stomni/ta-1lib https://github.com/stoni/ta-1ib.git

135 liyumingl1978/NativeLibCompression https://github.com/liyuming1978/NativeLibCompression.git
136  senojsitruc/libEmailz https://github.com/senojsitruc/libEmailz.git

137 baz/1ibORCDiscount https://github.com/baz/1ibORCDiscount.git

138 Starlon/LibVisual https://github.com/Starlon/LibVisual.git

139  mirror/libXi1 https://github.com/mirror/1ibX1l.git

140  1itl/lufa-1lib https://github.com/1litl/lufa-1ib.git

141  D-Programming-Deimos/1ibX11 https://github.com/D-Programming-Deimos/1ibX11.git
142 theckO1/offbrand_lib https://github.com/theck01/offbrand_lib.git

143  BrianSharpe/GPU-Noise-Lib https://github.com/BrianSharpe/GPU-Noise-Lib.git
144  ynezz/librs232 https://github.com/ynezz/librs232.git

145  OpenSC/libpil https://github.com/0OpenSC/libpll.git

146  gphoto/libgphoto2 https://github.com/gphoto/libgphoto2.git

147  GNOME/libxml2 https://github.com/GNOME/libxml2.git

148  librepilot/LibrePilot https://github.com/librepilot/LibrePilot.git

149  NetEase/libpomelo2 https://github.com/NetEase/libpomelo2.git

150 memononen/libtess2 https://github.com/memononen/libtess2.git
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151  bji/libs3 https://github.com/bji/1libs3.git

152 1libssh2/libssh2 https://github.com/libssh2/libssh2.git

153  tmzt/androix-1lib-1ibX11 https://github.com/tmzt/androix-1ib-1ibX1l.git
154  JediKnight/lib https://github.com/JediKnight/lib.git

155  jmadhav/lib https://github.com/jmadhav/1lib.git

156  yangjin-unique/lib https://github.com/yangjin-unique/1lib.git
157  clmrosey/LIB https://github.com/clmrosey/LIB.git

158  humar/lib https://github.com/humar/lib.git

159  greg198584/1ib https://github.com/greg198584/1lib.git

160  saumurf/lib https://github.com/saumurf/lib.git

161 mdwarfgeek/lib https://github.com/mdwarfgeek/lib.git

162  rambo/TinyWire https://github.com/rambo/TinyWire.git

163  zhengshuxin/acl https://github.com/zhengshuxin/acl.git

164  brainfucker/hashlib https://github.com/brainfucker/hashlib.git
165 gulyan/lib https://github.com/gulyan/lib.git

166  xuefeng529/1ib https://github.com/xuefeng529/1ib.git

167 spolitov/lib https://github.com/spolitov/1lib.git

168  brucewmj/LIB https://github.com/brucewmj/LIB.git

169 SteelTermite/lib https://github.com/SteelTermite/lib.git
170  b-andris/lib https://github.com/b-andris/lib.git

171  alex8092/Lib https://github.com/alex8092/Lib.git

172 cetorchia/lib https://github.com/cetorchia/lib.git

173 linflove/lib https://github.com/linflove/lib.git

174  tracymacding/lib https://github.com/tracymacding/lib.git
175  ihzr/lib https://github.com/ihzr/1ib.git

176  devendradora/lib https://github.com/devendradora/lib.git
177 maksspace/lib https://github.com/maksspace/lib.git

178 aroemer/lib https://github.com/aroemer/lib.git

179  cglens/lib https://github.com/cglens/lib.git

180  JugglerShu/lib https://github.com/JugglerShu/lib.git

181  umbs/Lib https://github.com/umbs/Lib.git

182  rohanmaddamsetti/lib https://github.com/rohanmaddamsetti/lib.git
183 bhagyashrikshirsagari/lib https://github.com/bhagyashrikshirsagarl/lib.git
184 ggila/lib https://github.com/ggila/lib.git

185 marquezc/lib https://github.com/marquezc/lib.git

186  theryee/lib https://github.com/theryee/lib.git

187  kuvo1017/1ib https://github.com/kuvo1017/1ib.git

188  sakeven/lib https://github.com/sakeven/lib.git

189 TestKitMaster/Lib https://github.com/TestKitMaster/Lib.git
190 pplinlin3/1ib https://github.com/pplinlin3d/lib.git

191  dulm-today/lib https://github.com/dulm-today/lib.git

192 dulrich/1lib https://github.com/dulrich/1lib.git

193  gaccob/gbase https://github.com/gaccob/gbase.git

194  trondn/libmemcached https://github.com/trondn/libmemcached.git
195 membase/libvbucket https://github.com/membase/libvbucket.git
196  jons/libnmea https://github.com/jons/libnmea.git

197  StarchLinux/libxcb https://github.com/StarchLinux/libxcb.git
198  toymachine/libredis https://github.com/toymachine/libredis.git
199  dajobe/librdf https://github.com/dajobe/librdf.git

200  kralf/libipc https://github.com/kralf/libipc.git
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