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Extracting Dynamic Birthmarks From Unit Test Code

Yoko1 TAKANORI! HARUAKI TAMADAZ

Abstract: Recently, software plagiarisms become serious issues, the birthmark method for plagiarism detec-
tion has been focused. The birthmark methods are classified into static and dynamic manner. The dynamic
birthmark has to provide input for extracting them from program. Also, the dynamic birthmarks are hard
to store, since the extracted birthmark information is sensitively changed by input. Those characteristics
cause the hight cost than the static birthmark extraction. This paper focuses on unit tests in a project in
order to extract birthmark beforehand. Consequently, the extraction cost of the dynamic birthmarks will
decrease. In the experimental evaluations, we evaluated the performance of the birthmarks, and extraction
costs. From the results, the proposed method succeeds to decrease the extraction costs of birthmark, and
to equal the performance to previous method (similarity was 0.91 on average between the same project, and
the different versions, and was under 0.2 among different projects).
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— 1290 —



—%, HETA O+ oHEEFHIIT 2 20X Y 7 A
ELTHERER (AL Y) s, TAMIEBY
T, 077 LHOREE ENL S WEIT L 2iHlT
ZAMVIATHS, FHERIITELZLRTECEDPEE L
WEINTWS, 2070, MinZ7vy =7 bThiug,
HEERIZ 100% T/ VTWwB EEZ 5N S,

51T, N—A2—7 TIT)REMEIZ, NHEDY 7T
v x7 () 2BE0B%ES DY 7 =27 (HE) b
B35 Ths. ZOLE, REV7F727EBEN
LD H 2V 7 27, DFD, WHILELZHE
L7y 7 b2 7BEEINS, — ), #iivy 7 bo=x
TIRHEPBER LY 7 b7 27 2abitohofs <
DY 7 2T7BEENS, OFD), HEYVY 7 F 2T
BEE LD OSS BEENB I Licks, 0SS ThHL,
V—Aa—FHFIZAD, SSICHETAMa—-FbEF
N7l M7 7R ADHRETH 5.

DEDZ Eho, 5V 7 v 27 o@iN—A~—
7RI 501, KT AN EHGS 2 3o
ThHY, BN—A2—7 OREFiIHITREL 2 5. kB,
P, 12DV 7 F727DY—Aa—FPFALa—F
zELOEIUI 7 b ERES

4. BERFE

4.1 BWN—RI—Y OEEIHE

T ARY MR L L, BEEIBLL S L WEN B 0 E 7
0o LAOERZBEE L CRDIAL TR 7S SV IR 5 8
A LTHB 9. urHhRu s A ViEREE, %L D
Ho@T 2500, 47927 MEREGHIHAAL 2
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*3  http://commons.apache.org/proper/commons-cli/
*4 http://args4j.kohsuke.org
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1.1 20 107 83% 80% 2007
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OLL 1.3 23 364 96% 93% 2015
1.4 23 372 96% 93% 2017
2.04 20 14 47% 38% 2006
Argsdj 2031 62 151 7% 74% 2014
233 63 162 78% 5% 2015

TODEFRDH - EIRET S, %8, AL N—Y 2
YIERLIWCRTHEDTHSL, 1T, FAHLALKEN—
Yarvoray s g, N—=Yar®s, V—Aa—F
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JEc# I 5 EXEFREQ 2R L7z [6]. EAMICE
TlE, TARY F OV ARTTFEICTIT o7, 72771,
EWLVRF7 74T ARY b 2BOIALI R 72EHS L
T, TARY PO IAHRFEIAETE 3.
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A=V DWERMERT 5. Bz N— 2V THHUUE
DE TR, REFEDHERTETCVwE I EIch S, Fk,
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MNLAHER SN 70y 27 v Th D, ZDid, N—2A
2 =7 TCTHNTELNENDH S, 2FhH, Bisr 70
7 FThIUE, FEMEL 25 2 EHIfEE NS,

$7, fEROFAN—R>—27 T, Bz 7087
WXL TH AN ZRIATEH ATV, T, KEERTI,
FHICANZHIZ 5 L o ZRTEIESER L Ty, 20
X9 Rt A EEL 2 Th, FEERIETES L
ZHERT 5.

BT Y 7 FDHEN—T 3 UL HH I N BI AN — 2
v— 7 2 WL HR 2R 2108, REAB TSk
DEN=Yarvi2ERLTED, Z2045I3YE T 0y 7 b
DIEHRZERL TS, B FNIfTERIELTED, 1T, 5
W& 7Ry Yy FERMNR, sy MEON—RA2—7 D
PEZRL TV,

9, A—o7uy=r FETOLKICERT %, W7
2y IR NN—Y a v EEEDRIN—Y a v &2 T
BL72& 25, 0.931(C1.3, C1.4) & 0.887(A2.0.31, A2.33)
D RTICHRTEWEMEZ R L 7,

—HT, W7ad s oo -2 a TR, FEEUE
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TavIitHRTANL y PR EBbr S, 2D
O, FPEPMbON— a v EHRTEL oz EZ S
ns,

BB, M7y ro—FRON=YaviETAFa—
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i, KEDON—=Y 2 vh 5 8L EfEoThe ) Y —A X
NnTnsz,

R, "= aryHTENL SWHEPMLTW2 D0 %%
N=YarvDY—Aa—FTHERT 2. £ =Y a T
V—RAa—FPEHFINTWIEI»EMER L., HEER 3
WZART, from FIDTaE TR o 7cN—= a v, to DT
ZN—=YaveiaY., £, |S| BN —Ya vHETREeE
MUY —RAa—F8, |S,| dWiN—=2 a3 VICHEET 20
WADEFHINTLEY —Ra— P8, |S,| 3 from 17
ELRVSDD, tolTHFETEY —Aa—FE, |Sy W3
from \CFFIET 205, to ICFIEL R\ —RAa— FEEE
T, F£72, ratio lINN—Y a VRITTHEE KLY —RAa—
FOHETHY, sy Cifiansg, &%,
—H L7 EDE diff a~ Y FS2HHL GHEL 7-.

M7 87 M HRPIN—Y 3 v EEEDRHIN—Y 3 v
Mooy —2 a— Fo#ElélE, 0.870(CL3, Cl4) &
0.810(A2.0.31, A2.33) o7z, HHDY — 23— F1%0»
72, N—Ae—7DFLENE kot tEZoND,

¥, M7yudy s rcREONN=Y a v 2SO
N=2a VBoHEDOY —2a—-FOEAIFLET0OE->
7z. Argsdj %, Commons CLI &R T %L, N—Ya v
DEFICE DBEMS Y —ZAa—FEBS W, koT
Args4j DFiDY Commons CLI & © SFLEMEL ok &
ZEZo6N5,

Fr, Bz ruy ey MRCHIRL 28560, BB
X2 T02TFER>7%, FA—D7uy =7 FETOHEL
LIRS &, BRI EDX3bD 5,

5.3 N—=ZXY—2#HD IR MEH

T ITIE, fEEFE, REFHEICEIEZN—A2—TD
it 2+ 2 g %,

B 2R BERFHELEEONN—2— D7 0—
FrY—bTH3B. ZnFNoN—2<—r#HitiEATy 7
W TRLTWS,

9, BN —2v—21F, WR7 07T LDOETRHE
Whommiiansg, 2ok, MHicyRR7Ta s 0%
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*5 https://www.gnu.org/software/diffutils/
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K2 N—YarvIlto@N—2A~v—7 %KL fHER

Product Abbr. Cl.1 C1.3 Cl4 A2.04 A20.31 A233
Commons CLI 1.1 C1.1 | 1.000

Commons CLI 1.3 C1.3 | 0.485 1.000

Commons CLI 1.4 C1l.4 | 0.485 0.931 1.000

Argsdj 2.0.4 A2.0.4 | 0021 0.014 0.017  1.000

Argsdj 2.0.31 A2.0.31 | 0.169 0.182 0.198 0.145 1.000

Argsdj 2.33 A2.33 | 0.163 0.175 0.188 0.115 0.887  1.000

£3 A7yl ronN—yaroiioiEa— Fods

from to | |Se|  |Sul |Sal |Sal  Tatio

C1l.1 C1.3 0 20 3 0 0

Cl.1 Cl.4 0 20 3 0 0

C1.3 Cl4 20 3 0 0 0.870
A2.04 A2.0.31 0 17 45 3 0
A2.04 A2.33 0 17 46 3 0
A2.0.31 A2.33 51 11 1 0 0.810

FETTH2RERDH L, ANNz2HZTHERFTTHEN) L

37077 MR L COBBRBRETH S, X512, B
N=22 =235 25 AL > TEDL B EWIHIHEEDLDH
5, B—D AT, 707750 153DHDERL »
Jonw, 7l L22fkoERERIIETEE,
BOANZRABT2MENH L. 2070, ANEHET
BITRZENLEYDDIXNBLEE R B,

—HT, BEFIERICX 2N NN—A2—7 DfiHIE, &
RIS G Z 2 A1 FIHEDPHET 2 0835\, kR
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