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Haykosuui kepienux.: Mipownux M.A., 0.mexu.n., npoghecop

Anomauisn. Ilposedeno nopisHsibhe docnioxcenus moeo, ax RAG ma acenmuuii nioxio
niOBUWYIOMb NOGHOMY A8MOMAmMu306ano2o Code review. Bcemawnoeneno, wo mekcmoguil
KOHMeKCm 0ae Oinbuutl npupicm, Hiske po3utupeHuti Koo, i 8 NPOMUCIO8Il cucmemi nioHimae
sakicmb YeView ua 61.98%, penosumopnuii xkonmexcm oae 285% npupocmy noxpumms
oeghexmies, a iHcmpymeHmanbHuil 3abesneyye peakyito pospobrnuxa na 38.70% 3ayeasicens 3a
ckopouennss uacy review wua 30.8%. Ilokazano, wo acenmui cucmemu 3aMIHIOIONMb
00HOPA308Ull NOULYK TMepamuHuUM OO0CIHIONCEHHAM KOOy 3 NepesipKoio O00CMAmMHOCMI
KOHmMeKCcmy. 3anponoHosaro 06oemanHuii nioxio. nonepeoHio 2inome3y npo Kiac oegpexmy
s3a camum diff @ yinecnpsimosanuii 006ip rommexcmy ni0 yeu Kiac i3 nepesiproio
oocmamuocmi 00Ka3ie.

ABTomaTH30BaHe COUE review rmossrae y nmepeBipii 3MiH y KOzl 3acodamu
MOBHOi MOJIENIi 3 METOI0 BHUSBUTH JAE€(PEKT A0 HOro MOTPAIUIIHHA B OCHOBHY
riIKy. SIKmo Mojeni mojJaHo JMIIe 3MIHEH1 PSJIKW, BOHA BUSBISE JIOKAIbHI
nedeKTH, MpoTe HE PO3MI3HAE MPUUYUHY, IO MICTUTHCA B 1HIIOMY Gaimi, y
NoB's3aHIN 3a7aul uu B KoHpiryparii. ToMy 37aTHICTE CHCTEMU 3HAXOIUTH
peanbHi Me)EeKTH BU3HAYAETHCS MEPEAyCiM THUM, SIKHUA KOHTEKCT ai0paHO Ha
nepeBipky. Criocobu Takoro ao00py, IO BIJAPI3HSAIOTHCA THM, 3 YOTO CaMe
OepeThCsl KOHTEKCT (3 TEKCTy 3ajadyi, 31 CTPYKTypHU KOAY YH 3 Jii 30BHIIIHIX
iHCTpyMeHTIB [9]), 00'eqHyroTh mig moHsaTTsAM retrieval-augmented generation
(RAG), a iX pPO3BHTKOM € areHTHI CHCTEMH, IO CaMOCTIHHO JOCIIKYIOTh
peno3utopiii. Mera poOotu monsirae y 3'scyBaHHI TOro, SIK caMe IOIIYK
KOHTEKCTY Ta areHTHa MOBEIHKA IMiJABUIIYIOTh OBHOTY BHSIBICHHS JE(EKTIB.
[Ilo6 pe3ynpTaT OYB BUMIPIOBAaHUM, OJWHUIICIO OIIHIOBAHHS MPUIHATO
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niaTBepkeHnit  nedekt:  aBropu  OeHumapky C-CRAB  mepeTtBopioloTh
3ayBaXKCHHSI PEICH3CHTIB HAa BUKOHYBaHI TeCTH, 1 JEPEKT BBaKA€ThCA
3HAWICHUM, SKIIO TICIs BUMIPABIECHHS TECT MPOXOIUTH [2].

Hatinpocrima ¢dopma RAG nonae 10 3MiHU TEKCT, IO MOSICHIOE ii HaMIp:
ommMc 3ajadyi, moB's3aHuil iSsue, oorosopenns B pull request. Ilepesipka Tomi
CTOCYEThCSI HE CHHTAKCUYHOT KOPEKTHOCTI, a BIJMIOBIIHOCTI peaiizallii 3aymy.
3HaYYIIICTh I[LOTO KOHTEKCTY miaTBepmkye Oenumapk ContextCRBench, mio
mictuth 67 910 3ammciB i3 mpuB's3koro issue mo pull request y momam 90
perosuTopisx Ta 9 MoBax. Moro aBTOpM INOKa3yloTh, IO CaMe TEKCTOBHii
KOHTEKCT, a HE JOJaTKOBUM KOJ, Ja€ OuIpliuid mnpupict skocti [1]. Y
MPOMHUCIIOBOMY 3aCTOCYBaHHI IIel e(eKT BUPAKEHUN KUIBKICHO: KOJIU
ContextCRBench BukopuCTalM SK CHTHaJI JJIi CaMOHABYAJIbHOI CHCTEMHU
review y ByteDance, sixictb 3pocia Ha 61.98% [1]. [ToniOHuit edekT marTh
MPUKIAAN BXXE MEPEBIPEHUX 3MIH: KOJIM MOJEII MOKa3yI0Th HAMOUIBII CXOXKUN
BUTIQJIOK IEVIEW 3 MUHYJIOTrO, BOHA Kpalle BiATBOPIOE YCTAJICHI 3ayBasKCHHSI
KOMaHJM, MIABUUIYIOYM  BIATBOPEHHS  PIAKICHHUX, ajié  3MICTOBHHX
dbopmynroBanb Ha 24.01% [6], xoua, sik Oyae BUIHO Aaui, [IEW TPUPICT CTIMKUN
JUIIe 3a HEBEJIMKOI KUIBKOCTI TakuX MpuKiIaniB. OTxe, HaBITh NPOCTUH
TekcToBui RAG 1CTOTHO MiABUIILYE 3aTHICTh MOJIEII CIIBBIIHOCUTH 3MIHY 3 11
PU3HAYCHHSIM.

Hacrtynnuit piBeHb 1000py BpaxoBYeE CTPYKTYPY KOIY, & HE JIUIIE TEKCT.
Tyt BaxxnuBO He Juie BUOpaTH MOTPIOHMM (parMeHT, a ¥ 30epertu ioro
IUTICHICTE: MeTos CAST mokasye, 0 MOAUI KOAY 3a psAIKaMU PO3pPHUBAE
dbyHKIl, TOAl SK TOAUT 3a CHUHTAKCUYHHMM JEPEBOM Jla€ CaMOJIOCTaTHI
¢parMeHTH ¥ MiJBUILYe TOYHICTH BUOOpPY peneBanTHOTrO Koay (Recall@5) na
4.3 nyuktu [10]. Came Big 1BOTO BUOOPY 3JICKUTh, YU MOOAYUTH MOJCIb
noTpiOHUK (parMeHT mia 4Yac nepeBipkd. Ha piBHI LIIOTO pPErno3uTopiro
Burpain e nomitHimmi. berumapk AACR-Bench, sxuit Hagae mozgeni rpad
3aJIEKHOCTEN MK (aillaMu Ta €KCHEepTHO PO3MiUeHI MPUXOBaHl Ae(eKTH,
bikcye 285% mnpupocTty MOKPUTTSA Ae(PEKTIB TOPIBHIHO 31 CTaHAAPTHUMH
HaOopamu [4], a SWR-Bench i3 1000 pull request mokasye, 1o arperyBaHHsI
KIJTbKOX HE3aJISKHUX MPOXOJiB review migsuinye F1 BusBIeHHS mpobsieM 10
43.67% [3]. CTpyKTypHH# 1 PEMO3UTOPHUN KOHTEKCT BIJKPHBA€E MOJEII Ti
nedeKTH, 110 BUHUKAIOTh Ha MEX1 MOAYJIB 1 HepocshkHi 3 camoro diff,

OxpeMy rpyiy cTaHOBUTH 1HCTpyMeHTanbHuii RAG, ne moneni mogaroth
HE TEKCT, a pe3yJIbTaTh 3ac001B, [0 CAMOCTIMHO MEPEBIPAIOTH KOJ: CTATUYHOTO
aHa3aTopa, MEepeBIpPKU TUIIIB, TECTIB, MOKPUTTA. Y 1IbOMY BUIIAJIKy KOHTEKCT €
HE IMiJIKa3K0I0, a J0Ka30M, 1 I HaHOUIbIIe HAOMMKaE eVIEW 10 MPaKTHYHOI
kopucti. Posropranns RovoDev Code Reviewer y kommanii Atlassian, ne
cUCTeMa MpalltoBaia MmoHaja pik Ha outbin Hixk 1900 perno3uTopisix 1 3reHepyBaia
noHag 54 000 3ayBakeHb, mokasayio, mo Onuzbko 38.70% 11 3ayBakeHb
npu3Benu g0 (akTUYHOI 3MiHM Kojay, dYac mpoxomkeHHs pull request
ckopoTuBcs Ha 30.8%, a 00OCAT HaMMCaHUX JIIOJAbMH 3ayBaX€Hb 3MEHIINBCS Ha
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35.6% [7]. Lli nmoka3HuKH Bi10OpakaroTh peaibHy PEaKIlilo po3pOOHUKIB, a HE
no1i0HICTh 710 3pa3Ka, 1 CBI4aTh, 10 MOEIHAHHS MOJIEN] 3 IEPEBIpIOBAIbHUMU
THCTpYMEHTaMHU JJa€ BUMIPIOBaHHUM MPHUPICT TPOAYKTUBHOCTI.

CrHinpHUM 715 BCIX MEpETiueHuX PEXKUMIB € Te, 110 KOHTEKCT 100UPaEThCs
OJIMH pa3 1 MOJAAETHCS MOJIET MUJTKOM. ATEHTHHUH MMiIXi7 3HIMA€E e 0OMEKEHHS:
3aMiCTh OJIHOPA30BOT0 MOIIYKY MOJENIb caMma Kepye THM, IO IIyKaTH i,
crIMparvuch Ha Bxke 3HaiieHe. [Tokazosum € AutoCodeRover: areHT nounHae 3
KJIFOUYOBUX CJIB OMUCY 3aJiayi, BUKJIMKAE TMOIIYKOBI omepalii HaJ CTPYKTYpPOIO
KOy, a Jalli MepeXOoAuTh MO BUKJIMKAX METOJIB Ta O3HAYCHHSX KJACIB, HA
KOXXHOMY KpOIll YTOYHIOIOUH, IKUX CaMe BIJOMOCTEH Iie Opakye, 1 OCTYIOBO
HapOIIyIO4Yn KOHTEKCT. [lepen oopMyBaHHSIM BUCHOBKY BiH OKPEMO MEpeBipse€,
gy 310paHOro0 KOHTEKCTY JocTaTHho [11]. Taka mijecnpsMoBaHa HaBiraiis jgae
3MOTYy po3B's3atu Oym3bko 22% 3amad Ha Habopi SWE-bench-lite, nmpuuomy 3
MOMITHO MEHIIIOK0 BUTPATOIO TOKEHIB, HIX Yy areHTiB 0e3 CTPYKTYypHOIO
MOIIYKY, OCKUIBKM CHCT€Ma IIBUJIIEC BHUXOAWTH Ha Micuie momuiku [11].
JIOCIITHUKH PENO3UTOPHUX OEHUMApKIB HE3AJIEKHO (IKCYIOTh TOW camuil
MepexiJi: BiJ MOAAHHS MOJENl TOTOBUX (PparMEHTIB KOHTEKCTY JAO aKTUBHOTO
JOCIIKEHHS. KOAY, Yy AKOMY CHCTEMa caMa MepeBIps€ BIACHI MPUITYILICHHS
yepe3 KUTbKa KPOKiB B3aemoii [4].

L{s camocTiiiHicTh MoMiTHa i y Metomosorii ominoBanus AACR-Bench:
JUISL METOJIIB Ha OCHOBI1 MOJIOHOCT1 KUIBKICTh (D)parMEHTIB KOHTEKCTY 3a7al0Th
Hamepen 1 (IKCOBAHO, TOJI K AareHTHOMY METOAY JO3BOJICHO CaMOMY
BU3HAYATH, CKIJIbKH KOHTCKCTY MOTPIOHO i KoHKperHoro pull request. 3a
BHCHOBKaMU aBTOPiB, caMe BHOIp Takoi areHTHOI MapagurMu Mopsiy 13 piBHEM
JeTani3allli KOHTEKCTY 1ICTOTHO BIUTMBAE HA PE3YJNbTAT, 1 IIel BIUIUB MO-PI3HOMY
BUSIBJISIETHCST 3aJICKHO BI1J] MOJIENII Ta MOBHM mporpamyBanHs [4]. [Ipupogaum
PO3BUTKOM III€1 1€ € IT€PaTUBHUN MOLIYK 13 IEPEBIPKOIO TOCTATHOCTI JI0KA31B,
KOJIM CHUCTEMa HapoIIye OOCAT TMOIIyKYy JIWIIE AOTH, JOKH HAsSBHHUX CBITYCHB
Opaxye 171t OOTpyHTYBaHHS A€EKTy, 1 THM CAMHUM YHUKA€ 3aiiBOTO KOHTEKCTY
[12]. TakumM YMHOM areHTHa NOBEAIHKA HE JUIIE PO3LIMPIOE JTOCTYIHUN
KOHTEKCT, a i Kepye HOro oOCSIroM 3alIeKHO BIJ CKJIAJHOCTI KOHKPETHOTO
BUIIAJIKY.

BonHouac 6111t KOHTEKCT HE € MOHOTOHHO KOPHCHUM, 1 11€ 0OMEXEHHS
CTOCY€ThCA SK macuBHOro, Tak i arentHoro RAG. Ta cama AACR-Bench
BUSBIISIE, 110 AareHTH, eQEeKTUBHI 3a MIUPOKOTO KOHTEKCTY, TOJEKOIU
IPOIYCKAIOTh OYEBHIHI JIOKAJIbHI TOMWJIKH, a JJiS 3HAYHOI YaCTHHH MOB
HAJIMIIKOBUI KOHTEKCT JI€ SIK IIyM 1 3HWXKYe pe3ynbrar. J[o Toro x s
CUJIBHOI MOJIeNl MpOoCTuil momyk Ha ocHoBi BM25 um BexTopHOi momiOHOCTI
HEPIAKO MoJa€ OUIbIe NIyMy, HK KOPHUCTI, MPUIOMY Pi3HI MOJENI BIJIAIOTh
nepeBary pizHuUM crnocobam mnomyky [4]. Hocnmimxenns RARe HezanexHo
BCTAHOBJIIOE, 110 JOJIaBaHHS TIPUKIIAJIB TOHAJA OJWH HalpeIeBaHTHIIIMMA
noripmye pesynstaT [5], a CR-Bench mokasye, 1m0 3i 3pocTaHHSM KiJIBKOCTI
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3HAXIIOK 3pPOCTa€ W KUIBKICTh XHMOHUX 3ayBa)K€Hb, SKI 3HIKYIOTh JOBIPY
po3poOHuKa 10 iHcTpyMeHTa [8]. OTxe, mpupicT 3abe3nedye He OUTbIIii 00csT
KOHTEKCTY, @ TOYHICTh HOTO J00OPY MiJ KOHKPETHY MOJEINb 1 Ki1ac Me(eKTy.

Inest BU3HAUATH CTpATETiIO O OTPUMAHHS KOHTEKCTY HE HOBA: y 3arajibHii
RAG-niteparypi Tak 3BaHuii adaptive retrieval kiacudikye ckiaaHICTh 3alHUTy
me 0 3BEpHEHHS 10 jkKeped, a B camoMy code review i¢oz i Biricik
HEIIOJAAaBHO IMOKasaiu, 1o kiaacudikaiis pull request mepen renepariiero mae
13.2% mnpupocty sxocti [13]. Brim, y ixHiil cuctemi kinacudikaiis oOupae
MOJIeJb JUIsl TeHepallii, a BUJl KOHTEKCTY, ICTOpUYHI IPUKJIAIU Yepe3 BEKTOPHUI
MOIIYK, JIMIIAETHCS HE3MIHHMM [ BCIX Kareropi. Y miii  poborti
KIacU(IKy€EThCSI HE TUI KOMEHTaps, a WMOBIpHa mpuyuHa AedeKTy, 1 BOHa
BH3HAYA€ HE MOJECNb, & CaM BHJI KOHTEKCTY /I MepeBipku. Mojenb 3a caMum
diff, 6e3 1O0AaTKOBOTO KOHTEKCTY, BUCYBA€ TAKY TilIOTE3y, CHHPAIOYHNCH HA TE,
o HaBiTh pexuM 0e3 RAG BeBHEHO BKa3ye Ha JOKAIbHY aHOMAJIiIO, a BXKE
KOHTEKCT, SIKU HalO1IbIIe Macye UMOBIPHOMY KJIACy, 3aJIy4a€ThCS JIUILIE MICHs
IIHOTO.

Knac rinmore3u Bu3Havae, sSIkUii KOHTEKCT 3alTy4a€ThCs I IEPEBIPKU: IS
HEBIIMOBIAHOCTI HAMIpY 1€ ONMHUC 3a1a4i uu I1SSUe, ST MiXK(aiaoBOi TOMHUIIKH
rpad 3ajeKHOCTEH MIK MOIYIAMH, a JJIS TOMHUJIKH, SKY BHUSBISIOThH
IHCTPYMEHTH pPO3pOOKH, pe3yJbTaT CTATUYHOTO aHalli3y, MEPEBIPKU THUIIB YU
TecTiB. 37100yTHI TakMM YHWHOM KOHTEKCT MEpEeBIPSIOTh TaK camo, [K I
pOOJISATH areHTHI CUCTEMU. SIKIO JTOKa3iB i KOHKPETHOTO JeexTy Opakye,
MOIIIYK IMPOJIOBXKYIOTh Y MEXKax I[bOTO CamMoOro BUAY KOHTEKCTY abo TinoTe3y
BIIXWIAI0TE. KapTKy 3 pos3TamryBaHHSM y KOJIi, THIIOM ITOMHWJIKH, JIKEPEIOM
KOHTEKCTY Ta CIocoOOM TmepeBipkd (OPMYIOTh JIMIIE 32 HAsBHOCTI
MIATBEPAKECHHS. 3ayBaXe€HHs 0€3 TaK0i KapTKU pO3POOHUKOBI HE MOKA3YIOTh.

[lepeBipuTn Takuil MiAXIT MOXHA TOPIBHSAHHAM 13  (DIKCOBAaHUMU
CTpATETIIMH: PEKUMOM, IO 3aBXKIU 3aTydae JIWIIEe OJWH BHJ KOHTEKCTY, i
PEXKUMOM, IO 3allydyae OApa3y BCl BUIAM HE3AJEKHO BIJ KJIacy TIMOTE3H.
Kpurepiem cnyrye He moaiOHICTh 3reHEPOBAHOTO TEKCTY A0 3pa3ka, a KUIbKICTh
MiATBEPKEHUX Je(EeKTIB 1 4acTKa XMOHMX 3ayBa)K€Hb CepeJl yCiX TOJIaHUX.
[TepeBipky moiiiibHO MpoBecTH Ha ogHOMY Habopi pull request 3a ¢ikcosanoi
MOJIeN, JI¢ €TAJOHOM € 3ayBaKCHHS, NPUUHATI JIIOAbMH, Ta TECTH, IO
IPOXOJATh Ticis BumpaiieHHs. Lle gacTh 3mory 3'scyBatu, 4ud crpaBiai A00Ip
KOHTEKCTY 3a rnepeadadyeHuM KiiacoM AedeKTy Aae Kpamuid OanmaHc MOBHOTH
TOYHOCTI, HI)K cTpaTeris 3 (pikcoBaHUM a00 HAJITUIIIKOBUM KOHTEKCTOM.

BucnoBku. Ormsin nokasye, mo RAG 1 areHTHUH MiIXiJ MiJBUILYIOThH
MOBHOTY aBTOMAaTH30BaHOro COde review, BigKpuBarO9Yl MOJCII Ti Je(EKTH, 110
HemocskHl 3 camoro diff. TexcToBuii KOHTEKCT BIJHOBIIIOE HaMip 3MiHH,
CTPYKTYPHUH 1 PpEMNO3UTOPHUI PO3KpUBAIOTh MDK(ailioBi 3B'SI3KM, a
IHCTpYMEHTAJIbHUIM HaJla€ TepeBipeHl JoKa3u. ATEHTHa MOBEAiHKa Hie aaii,
3aMIHIOIOYM OJHOPA30BUN TONIYK ITEPATUBHUM JOCHIIDKCHHSIM KOOy 3
MEePEBIPKOI0  JIOCTATHOCTI KOHTEKCTy. BogHodac OuTbIIUii KOHTEKCT HE
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rapanTye Kpamoro pe3yabTaTy: sl CUIBHUX MOJEICH HaAJIUITKOBUA KOHTEKCT
MOJICKOJIH JIMIIE 3HIDKYE SIKICTh 1 Joja€e myM. ToMy HalOUIBIINN TPUPICT Aa€
HE MaKcuMi3allis o0cary KOHTEKCTY, a Woro mo0ip mij mepeadadyBaHUi Kilac
MOMUJIKA Ta KOHKPETHY MOJCNIb, TOEIHAHWA 3 areHTHOI TIEPEBIPKOIO
oOrpyHTOBaHOCTI 3HaxiAKu. [lomanpiiM HampsIMOM € eKCIepUMEHTATbHUN
CTCHJ, Ha SIKOMY pPEXKHMH TIOPIBHIOIOTHCA 32 KUIBKICTIO TIATBEPIKEHUX
nedeKTiB, a He 3a MOAIOHICTIO 10 €TaJIOHHUX 3ayBaKCHb.
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Anomayia: Underwater robotics is focused on the development of robotic systems for
ocean exploration and investigation. The MATE ROV Competition is encouraging students
from around the world to learn about underwater robotics by challenging them to design,
build, and operate the ROVs and vertical-profiling floats.

Underwater robotics is a field of engineering that focuses on the
development and deployment of robotic systems in underwater environments
where direct human access may be difficult or impossible. The application of
underwater robotics includes the exploration and recording of environmental
information, investigation of ocean floor, documenting shipwrecks, and more.
The two main types of robotic systems used for these applications are AUV
(Autonomous Underwater Vehicle) and ROV (Remotely Operated Vehicle) [1],

2].
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