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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

BBegeHue B 06nacTb

[TporpaMMHbIM KOO, MOCTOSAHHO MEHAETCH

Bo MHOruX 3agayvax nporpammHoON HXEHEPUN UMEHHO U3MEHEHUS UrpatoT OOHY U3 KMOYEBbIX
DONEMN:

e [eHepaLusi COOBLLEHNN K UBMEHEHUAM (KOMMUTaM)
e [lcnpasneHne owmnbOK B MporpaMmMHOM Kofe

e Knaccudmkaums nameHeHun (Ya3BUMbIX, CTabUNbHbIX NaT4en)
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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

BBegeHune B 06nacTb

Yin et al., Learning To Represent Edits, ICLR 2019:

e 3ajaya ans obyyeHus 6e3 yyutens: NpUMEHUTL 3aKOAMPOBAHHOE U3MEHEHWME K KOy
e OueHKa Ha pa3meyeHHOM faTaceTe C# Fixers, 3agaya: NpUMeHUTb MENKUN pedaKkTOPUHT
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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

Llenb 1 3agauu

Llenb: npeanoxuTb noaxoa, He TpebyoLLMN PyYHON pa3MeTKV JaHHbIX, ANS 3aad
ncnpaBneHnst oLLMOOK B KoAe W reHepaLmit COOBLLEHUIA K KOMMUTaM

3ajauum:
1. Peanusosatb Mogenb, npeanoxeHHyto Yin et al.
2. [1peanoxuTb yny4lleHna mogenm
3. [lpoBecTu anpobaunio Ha 3ada4e ncnpaBneHus oLnboK B kKoae
4. lNpoBecTn anpobauuto Ha 3aaaye reHepaumm coobLLEHUA K KOMMUTaM

4/12



[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

Peann3oBaHHaa Moaernb

e Koo = nocnenoBaTtenbHOCTb TOKEHOB
e (OcHOBa MOJenu: MaLLWHHbIN NepeBoa

e KoaunpoBaHWe 1 OekoanpoBaHue ¢
nomoLubto LSTM

e Peann3oBaHbl MexaHn3Mbl BHUMaHUA U
KOMMPOBAHNA

Je suis étudiant </s>
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CxemMa MaLLMHHOIo NepPeBoOJa Ha OCHOBE apPXUTEKTYPbI
KoanpoBLLMK-I1eKoOMPOBLUMK

https://www.tensorflow.org/images/seg2seq/attention_mechanism.jpg
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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

ynyJweHue moaenwu

1. OctaBuTb B peaakLUMOHHOW NOCMeA0BaTENbHOCTY TOMbKO M3MEHEHHBIE TOKEHBI:
o [lo3BonuT caenatb BEKTOPHbIE NpeacTaBneHns bonee 00600LLEHHBIMU

1 1L 111 B2 1 1
-1 1 1 1 1 1 1 1

2. YMEeHbLUNTb pa3MepHOCTb BEKTOPHOrO npeacTaBneHns nameHeHun ¢ 512 no 16
o [1o3BonuT caenatb BEKTOPHLIE NPeACTaBNEHNA MEHEE Pa3PEXEHHbIMN
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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

UcnpaBneHue ownbOK B Koae

[aTacet (Tufano et al., An Empirical Study on Learning Bug-Fixing Patches in the Wild via
Neural Machine Translation, TOSEM 2019): ~58 TbIC. nap meToA0B C OLLNOKON 1 6e3 Hee
[Tpobnema: Ha TeCTOBbIX AaHHbIX HEBO3MOXHO NOCTPOUTL N3MEHEHME
e PeuleHne 1:
o [lpeactaBuTb, YTO Y HAc €CTb KOoA Nocrne U3MEHEHWUS
e PelueHune 2 (388 knaccupuUMpoBaHHbIX NPUMEPOB, 64 Knacca):
o Pa3meTtuntb gaHHble 1 bpaTb N3MEHEHME M3 TOrO Xe Kracca
e PelleHne 3:
O 3aKoaMpoBaTh Ko C OLLMOKOW
O HanTu bnivkaunimm K Hemy Kof ¢ ownbKou 13 TPEHUPOBOYHOW BbIDOPKY

O B3ATb Y HaWAEeHHOro npumMepa ero U3MeHeHue
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[TpaBunoB Muxaun, [oCcTpoeHne BEKTOPHLIX NpeacTaBneHu Ang U3MeHEHNN NporpaMMHOro Koaa

UcnpaBneHune ownboK B Koae

MeTpuKa: TOYHOCTb Yin et al. Tufano et al. Mow nogxon
PeweHne 1 84% - 62%
PeLleHne 2 3% % 10%
PelleHne 3 11% 15% (9%) 15%
BbiBOObI:

e PelieHne 1: 06e moaenu oxunaaemo padboTaroT 04eHb XOPOLLO
e PelleHne 2: npeanoXeHHbIX NOAXOA Nyulue 0600LwaeT BEKTOPHbIE NpeAcTaBneHus
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[TpaBunoB Muxaun, [oCcTpoeHne BEKTOPHLIX NpeacTaBneHu Ang U3MeHEHNN NporpaMMHOro Koaa

UcnpaBneHune ownboK B Koae

e PelleHne 3:
O TOYHOCTb XagHOro AeKoAMpPOBaHNA C UCNOMNb30BaHWEM K OnMKanLLnMX BEKTOPOB
N3MEHEHUN
top-1 top-3 top-5 top-10 top-50
13% 18% 21% 25% 32%

o BbiBoa: cpean Onnxanwmx CywecTBYOT BEKTOPA MU3MEHEHMI, NO3BONAIOLLME
3HAYMTENbHO NOBLICUTb TOYHOCTb UCMPaBNEeHUs OWNOOK B NPOrpaMMHOM Koae
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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

[eHepaLuna cooOLEeHUN K KOMMUTaM

[laTaceTsbl:

1. Jiang et al., Automatically Generating Commit Messages from Diffs using Neural Machine
Translation, ASE 2017: ~32 TbiC. Nap U3MeHeHUN 1 COODLLIEHNMN K HUM

2. Ero otunbTpoBaHHasa Bepcus:
a. lameHeHuns TonbKo B 04HOM (pawne
b. HeT ynaneHusa n nobasneHns annos (T.e. TONbKO “YeCTHbIe” M3MEeHeHUs annos)
c. Nocne punbtpaumn octanock 80% gataceta

d. [locne atoro nonoBuHa AaHHbIX Oblna 0TNOXeHa Ans npeaodyyeHus
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[TpaBunoB Muxaun, [oCcTpoeHne BEKTOPHLIX NpeacTaBneHu Ang U3MeHEHNN NporpaMMHOro Koaa

[eHepaLuma COOOLLEeHUN K KOMMUTaM

PesynbTaThl nepekpectHon npoeepkn Ha 10 yactsax (meTtpuka BLEU):

NaTacet [Togxop Jiang et al. [logxon Liu et al. Mow nogxon
Jiang et al. 39.25 £ 0.96 (32.81) 40.47 £1.03 (39.01) 39.25 £ 0.99
[Tocne unbTpaLmy 40.04 £1.24 41.86 £ 0.96 40.48 + 1.01

BbiBoa: 00y4YeHHble 0e3 yunuTensa BeKTopa U3MeHeHUN coaepxaT A0CTaTOYHO
nHdopMaLumn ana onUCaHUA UX Ha eCTeCTBEHHOM fA3bIKe
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[TpaBunoB Muxaun, [oCcTpoeHne BEKTOPHLIX NpeacTaBneHu Ang U3MeHEHNN NporpaMMHOro Koaa

Pe3ynbTaThl

e Peann3oBaHa Moaenb ANA NOCTPOEHUSA BEKTOPHbIX NpeacTaBneHUN N3MEHEHUI C MOMOLLbIO

00yyeHns 6e3 yuntens
e [lpeanoxeHb! ynyyweHnst 4aHHON MoJenw

o https://qithub.com/JetBrains-Research/embeddings-for-code-diffs/tree/model 3
e [Ipon3BeaeHa anpobauns Ha 3agadve ucnpasneHns oLLMboK B Kode

O BbISIBNEH NOTEHLUMAN BEKTOPHbIX NPeACTaBNEHN N3MEHEHUI 3HAYUTENBHO YNYYLLUTL
TOYHOCTb MUCNpaBneHns owmnbok ao 32%
e [Ipon3BeneHa anpobaunsa Ha 3agave reHepaLuun COODLLEHNN K KOMMUTaM
o Oby4yeHune 6e3 yuntens gocturaet 3HadeHust metpuku BLEU B 40%, Takoro xe, kak 'y
NPYrMX Noaxo00B
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https://github.com/JetBrains-Research/embeddings-for-code-diffs/tree/model_3

[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

ynyJweHue moaenwu

1. OctaBuTb B peaakLUMOHHOW NOCMeA0BaTENbHOCTY TOMbKO M3MEHEHHBIE TOKEHBI:
o [lo3BonuT caenatb BEKTOPHbIE NpeacTaBneHns bonee 00600LLEHHBIMU

1 1L 111 B2 1 1
-1 1 1 1 1 1 1 1

2. YMEeHbLUNTb pa3MepHOCTb BEKTOPHOrO npeacTaBneHns nameHeHun ¢ 512 no 16
o [lo3BonuT coenaTb BEKTOPHbIE NpeacTaBNeHNA MeHee pa3peXKeHHbIMU

3. Vicnonb3osatb npu 0byyeHunm teacher forcing
o [lo3Bonut caenatb cxoanMocTb Moaenu bonee bbiCTpon 1 bonee yCTONYNBOW
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[TpaBunos Muxaun, [locTpoeHWe BEKTOPHLIX NPEACTaBNEHUN 418 U3MEHEHWUIN NPOrpaMMHOro Koaa

[eHepaLuma cOOOLEeHUN K KOMMUTaM

[Tpouecc 0byyeHnst Moen Moaeni:

e [Ipenoby4eHne BEKTOPOB N3MEHEHNN BE3 yunUTENS

e OOy4yeHne geKoanpoBLLMKA Ha 00Y4YEeHHbIX BEKTOPaX reHepupoBaTh COOOLLIEHMS
MeTop oueHKK: nepekpecTHasa npoeepka Ha 10 yacTax, metpuka: BLEU
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CaHkT-leTepbyprckas Lkona dusnko-MaTeMaTUYECKUX U KOMMbIOTEPHbIX HaYK

UcnpaBneHune ownboK B Koae

(PasmepHOCTb BEKTOPHOrO NPeACTaB/ieHNs U3MEHEHMS, TUN peaakLOHHOW NOCneaoBaTeNbHOCTH) TOYHOCTb
(512, BCE TOKEHbI) 2.8%
(16, BCe TOKeHbI) 2.9%
(512, TONBbKO M3MEHEHHbIE TOKEHbI) 8.9%
(128, TONbKO M3MEHEHHbIE TOKEHbI) 9.3%
(16, TONBKO N3MEHEHHbIE TOKEHbI) 9.6%
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