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3a4ada onpenesieHNa aBTOPCTBA

int mx=0;
for(int i=0; i<value.size(); i++){
mx=max (values.get(i),mx);

}
return mx;
Mporpammuct A lporpammuct b ?
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MoTuBaund

e [lonck aBTOpOB BpenoHocHoro MO
e [lonck NnarvaTa

e [lpoBepKa aBTOpPCTBa

e [IpohmnmnpoBaHme NporpamMmMnCcTOoB
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0O630p paboT

C++!

@ Mlcnonb3yloTca nekcnveckne n CUHTakcnyeckue
hakTopbl, opMaTUPOBaHUE

@ ObyyaeTcsa cnyyanHbin nec u3s 300 pepeBbes

@ TecTupoBaHue Ha peweHnax 9 3agayv Google Code
Jam, 1600 y4acTHMKOB

Python?
@ ObyyaeTtcs tree-LSTM no AST n TokeHaMm

@ TecTupoBaHue Ha pelwweHunax 10 3apay Google
Code Jam, 70 y4aCTHMKOB

LA. Caliskan-Islam et al. “De-anonymizing programmers via code
stylometry”. In: 2015.

2B, Alsulami et al. “Source Code Authorship Attribution Using
Long Short-Term Memory Based Networks”. In: 2017.
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0O630p paboT

Java3
@ Mlcnonb3yloTca nekcn4eckmne, cemaHTu4eckmne
rakTopbl, opMaTUPOBaHUE
@ Oby4aeTcsa Moaenb U3 Tpex MOSHOCBA3HbIX C/I0EB
npuv nomMoLuu:
e CToxacTmyeckoro rpaoneHTHOro Cnycka
e MeTopa pos vacTumu?
@ TecTupoBaHume Ha 40 NpoeKTax C OTKPbITbIM
NCXOAHbLIM KOOOM, Y Ka>K[0oro oAunH aBTop

@ Bcero 3021 dpawnn, B npoekTax oT 11 go 712

3X. Yang et al. “Authorship attribution of source code by using
back propagation neural network based on particle swarm
optimization”. In: 2017.

4]. Kennedy and R. Eberhart. “Particle swarm optimization”. In:
1995.
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OcobeHHOCTN CYLLEeCTBYOLWMUX peLeHnn

@ [laHHble cywecTBeHHO OT/INYalTCsa OT
MPOMBbILLJIEHHOI0 KOo4a
(] CI'IeLI,VICbI/I‘-IHbIe NCTOYHUKWN OaHHbIX: COpeBHOBaHNA,
npunMmepbl N3 KHUT, AOMallHW1e 3adaHns, NMPOeKThbl C
OOHUM aBTOPOM
@ Yuncno pparMeHTOB AOCTYMHbLIX O75 aBTOpa B
npenenax ot 9 no 800
@ [1ng pasnnyHbIX A3bIKOB pa3Hble pelleHuns
MoKasbIBAIOT Jiyylume pesynbTaThl

@ Jlyvwne pewieHns He afanTUPYOTCA 44
NMPON3BOJIbHOI O A3blKa
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Llenb n 3agayn

Lenb: co3nate Moaesb AN onpefesieHns aBTopCcTBa
no Koay, paboTatoLLyto C NPOU3BOJIbHBIMU SA3bIKaMU
nporpaMmMmmpoBaHnst 1 06 bEMaMKM AaHHbIX

3apaum:

@ Co3aaTb MHCTPYMeHT ans cbopa npuMepos Koga
OTAE/IbHbIX aBTOPOB U3 MPOU3BOJIbHbLIX MPOEKTOB

@ CobpaTb AaTaceTbl AJ19 TECTUPOBAHMS MOOENen B
Pa3HbIX YC/IOBUAX

@ Co34aTb NMPOTOTUMbLI MOAEsNEeN ANs onpenesieHns
aBTOPCTBA, paboTalwLline Ha OCHOBE Manoro u
60/IbLLIOro KoM4yecTBa AaHHbIX

@ lMpoTecTupoBaTbh MOAENb HA AOCTYMHbIX AaTaceTax
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@ lMpennaraemsbii noaxoa paboTaeT Ans
MPOW3BOJIbHbIX MPOEKTOB, UCMNOJb3yoWnx Git

@ NcTopus npoekTa pa3buBaeTca Ha KOMMUTbI, 451
HMX U3BECTEH aBTOP

@ KoMMuTbl pa3bumnBatoTca Ha U3MeHeHUs MeTo40B
@ /I3MeHeHns CoCTaBNAT AaTaceT

@ lMoaxopn peannsosBaH N cobpaHbl faTaceTbl Ha
ocHose Intelli) IDEA
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C6op OaHHbIX: AaTaceThl

@ IDEA1-4: pa3Hbli ypoBeHb cbanaHCUPOBAHHOCTU U
4YMC/I0 aBTOPOB

@ IDEA4-6: 20 aBTOpOB, AefieHne No nakeTtam
pa3HOro ypoBHS

@ IDEA7: 10 aBTOpOB pa3aeneHne BbiIbOpoK No

BpeEMEHN
IDEA1 | IDEA2 | IDEA3 | IDEA4
Yucno aBTopoB 10 16 50 20
Yucno npumMmepos (TbiC.) 912 648 1623 1228
Makc. / MuH. npuMmepoB 5 3 32 8.5
MpumMmepos B rpynne 1 16 16 16
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Monoenb: Masno OaHHbIX

@ CnyyvanHbIn nec, 4yncno gepesbes nogobpaHo
3KCnepuMeHTasbLHO 1 pasHo 500

@ B KavyecTee (PaKTOPOB NCMOJIb3YIOTCA YaCTOThl
nyTen® n TokeHos B AST

@ PakTopbl PUALTPYIOTCA Ha OCHOBE COBMECTHOMN
MHopMaunn Mexay GakTopoM N aBTOPOM

@ [1na nonyyeHUst TOKEHOB N NyTeN UCMOJib3yeTca
cneumanbHO HaNUCaHHbIN MHCTPYMEHT,
noanep>XXMBatoLWMN NONyNspHbIE S3bIKN
NpPorpaMMmMpoBaHns

@ MpounsBeneHoO CpaBHEHME C UMELWMMACSA
peLeHnamMm

5U. Alon et al. “A general path-based representation for
predicting program properties”. In: 2018.
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Moaoenb: MHOIro OaHHbIX

@ [1nsa paboTbl afanTUpoOBaHa apxXMTeKTypa
code2vec®

@ Mogenb y)xe yny4wunia pe3ynbTaThbl B
onpeneneHnn NMeHn MeToda N reHepauum
onMcaHus no Koay

@ ApxuTeKTypa pacwmpeHa gnsa paboTsl C
HECKOJIbKMMUN hparMeHTaMm Koga

@ [pon3sBeneHo TeCcTUpoOBaHMe Ha AaHHbIX Intelli)
IDEA » cylwecTBylOWMX gaTaceTax

IDEA1 | IDEA2 | IDEA3 | IDEA4 | IDEAS | IDEA6 | IDEA7
Acc | 74.4% | 99.7% | 93.5% | 97.8% | 92% | 87.3% | 89.6%
MAP | 73.8% | 99.7% | 91.1% | 97.4% | 93% | 85.9% | 88.5%

8U. Alon et al. “code2vec: Learning Distributed Representations
of Code”. In: 2018.
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Mogoenb: apxuTekTypa code2vec

START TOKEN —> TOKENS
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Mopoenb: MmogepHusauna code2vec
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TecTupoBaHMe Ha CYLLEeCTBYOLWNX AaTaceTax

@ Mopesib Ha OCHOBe CJly4aliHOro fieca nosTopseT

NN ynyylwaeT pe3ynbTaTbhl 418 TPeX A3blKOB

@ HelpoceTeBas Mogesb paboTaeT Xy»e 13-3a

MaJIeHbKOro pa3sMepa obyyatoLein BbI6opKY

Ar C++ Python Java
Yucno aBTopos 1600 70 40
Caliskan, 2015 92.83% | 72.9% -
Alsulami, 2017 - 88.86% -
Yang, 2017 - - 91.06%
9T1a paboTa, HenpoceTb 41.7% - 86%
dTa paboTa, cnyvyanHbii nec | 92.7% | 94.1% 97%
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PesynbTaThl

@ PeannsoBaH MHCTPYMEHT, reHepupyoLLmii
faTaceTbl A58 onpefesieHns aBTopcTBa Mo
npoeKkTam, ncrnonbsyrowmm Git

@ Co3paH Habop n3 7 gaTtaceToB U3MEHEHWN
meTonos B Intelli) IDEA

@ Co3aaHbl M NPOTEeCTUPOBaHbI Mogenn Ans paboThbl
C 601bLIMM N OrpaHUYEHHbIM YACJIOM AAHHbIX

@ Mopesnb Ha OCHOBe CJly4anHOro sieca NnoBTopsieT
AN yny4duwaeT TOYHOCTb onpeneneHns aBTopcTea
ans Java, Python n C++

@ YacTb paboThl NpeacTasneHa Ha MSR’197

"Vladimir Kovalenko et al. “PathMiner: A Library for Mining of
Path-Based Representations of Code”. In: 2019.
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[4 Alon, U. et al. “A general path-based representation for
predicting program properties”. In: 2018.

[4 - .“code2vec: Learning Distributed Representations of
Code”. In: 2018.

Alsulami, B. et al. “Source Code Authorship Attribution
Using Long Short-Term Memory Based Networks”. In:
2017.

[4 Caliskan-Islam, A. et al. “De-anonymizing programmers
via code stylometry”. In: 2015.

Kennedy, J. and R. Eberhart. “Particle swarm
optimization”. In: 1995.

Kovalenko, Vladimir et al. “PathMiner: A Library for
Mining of Path-Based Representations of Code”. In:
2019.

[4 Yang, X. et al. “Authorship attribution of source code by
using back propagation neural network based on
particle swarm optimization”. In: 2017.
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Pe3synbTaThl: IDEA

To4yHoOCTb | AcC; Accs MAP

IDEA1 74.4% 86.3% | 95.7% | 74.3%
IDEA2 99.7% 100% | 100% | 99.7%
IDEA3 94.2% 97.2% | 99% | 91.9%
IDEA4 97.8% 99.3% | 99.8% | 97.4%
IDEAS 92% 96.5% | 99.1% | 93%

IDEAG6 87.3% 93.2% | 97.7% | 85.9%
IDEA7 89.6% 95.6% | 98.9% | 88.5%
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INaTtaceTbl IDEA

IDEAl | IDEA2 | IDEA3 | IDEA4
Yucno aBTopoB 10 16 50 20
Yucno npumMmepos (Tbic.) 912 648 1623 1228
Makc. / MuH. npuMmepoB 5 3 32 8.5
MpumMepos B rpynne 1 16 16 16
IDEAS5 | IDEAG6 | IDEA7
Yucno aBTOpOB 20 20 10
Yucno npumepos (Tbic.) | 1228 1228 912
Makc. / MuH. npumepos 8.5 8.5 5
NMpumMmepos B rpynne 16 16 16
JdeneHue no naketam 1 2 0
HeneHve no BpeMeHu - - +
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ABCTpaKTHOE CMHTaKCU4YecKoe AepeBo

int square(int x) {
return x * x;

}

(a) An example code snippet

MethodDeclaration
(MD)

PrimitiveType

(PT) (SVD) (B)
\ G / AN

PrimitiveType  Simp Retur

L Ll (g (sN) (RS)

\ i
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1
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| |
x X

(b) The snippet’s syntax tree. An example of a path is highlighted in pink.
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