o

Tl

FALERE R 31K Feam R (202543 1)

RSB AUDEERFMREICE S VRS MU LARILONTELE

R b OREORE T AT 2
PERRFHRYE 2 HARGESRAR T

{kondmiznotfound@toki., dkw@}waseda.jp toshiyuk.kurabayashi@ntt.com

e

AR, KRS EEE TV (LLM) O 2 — FARHEE
BREMCERL, Y7 b7y d=7 )0
R2 7% LIMICHEA T 2R Z L Thbt T\,
ABFFETIE. LLM OiFILEERE /1 I2E H L. LLM
IV b EHOEWIERI FYLRLTONT
BIEFEERET 2, VRS NN SBIENHE
277 AN BEEERE L, SFBEEE LLM THIL
WIEIEL., a3 5%, Zhoz2@BOETLVEHV
T7 ¥ 7LF 3, SWE-bench Lite & i\ 7= F-ifi
DFER, 7 7 4 VDR L BB DR E X EREER -
e, NTEIEOREIIMDO S A7 A ERTKRE
RBEIR SNRD o 7,

1 IXCHIC

HARIZBWT, IT AMOREIZHELNZBETH
D, 2030 FICIEHRAKTTI9O FABARRET S
TWaY, ZORERBRT 27ED 128 LT,
LLM ZHWEY 7 b7 = 7HBRZENEZ 5N,

VI Uz 7HABIIFEICYRS MY LRALTET
bTED, Y—Ra— FOBEESHFEHFEOME
LD 72812 GitHub 72 ¥ D% — ¥ AN L L M X
TV, BFEFICEET 2MEOEM - HH X
GitHub Issue (DAF, Issue) 2MEftXNTEB D, BHF
FREINTOMEREEITH> N TE B,

EHETZYURI MY D Issue BED =, Issue FER
N> F < —7% SWE-bench [1] ZFi2, LLM Zi{EH L
72Z L DFEMERINTVS [2,3,4,5,6,7, 8,9
TS5 DFEIZ. LIM P — Y MEL T Issue
fRRZIE RS2 FEL, LM —Y =z b 2HW
TR T LB L T Issue fRIRZ R A 2 FIED
NS, AFRTIE - M 2H
WiRWFRICHERT %,

-V EHOEVWS AT AT, 2—F

1) https://www.meti.go.jp/policy/it_policy/jinzai/
houkokusyo. pdf

— 1793 —

N—=ADLRERT7 7 A VERR L, BIEEFTZR
EL, BIET 2327y 7TUHINZ Z 1%
W IERDFIETIE, 7 7 4 VOBRRPLEIEFEFTD
REWRVRS NI DZ I 7ER 2] PEY T A LE
ERIREEIEHLEZDONMERIN TV, F/=,
BIEEFTORSE R THEA., 7 7 AHAL, BN
. ZBRENETITON T,

ARFFETlLX, LLM D511 ¥ SWE-bench Lite (&
BIBIEMRT —XD Ny F (NTEEICHEBXN S
a— REETHY., BIERTRDAESS) OEIERETH
PRV EVHIFEICEHL, LLM T —Y =2V b
O WHil B FEEIRET 5, Fix DMRFIET
. 7o 7ERE 2RV, B LLM OfE
REZ VY INTEII Y IARFRIE>T, &
FEE72 7 7 4 VR B X CBEEEA DB IE T D FF
EEFEBT D, £/ FFELREHE., MIIEE
THFEERET %,

SWE-bench Lite (128 T, AKFiEIE 25.3% D Issue
FRIRREZER LTz, 7 7 A VOBR L BB O EIX
BREETH o 125, NTBIEDREE IO TFIEL L
LT, REREETIRONRDI -T2,

2 EEA3E

2.1 SWE-bench

SWE-bench (&, GitHub 125 % 12 flfl D&% 7% Python
VRY USRI, GitHub O Issue & Z 412
MIET 2BIEEED T Xty N TH 5, &5
T 2294 23D, Z2DH 7ty b2 LT300 D
SWE-bench Lite *° 500 5] @ SWE-bench Verified 23 1F
3%, SWE-bench TIZVARI P YADa— FR—
2L ZDOHTED LS REENEE TNE 2D E
(Issue ) 52 65, 2o UANDERITZEZ S
N3, A VZ—%v b TOBREIIITAHRV, Issue
BRI T 270Dy FEREEH LUBEZHMET %,
ZOERHEZTRTOT R M — RGBT % Z
Y TIEfRY AL, 1 DTHRHIE-> T\ 5 RIEMRE

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



@ EBENKRELT 71 ILOKRE

Z7IINNRRAOESN BROT-—

‘) L -~ W oW
[ /.lapy LLM Dby
— i — LM
Code 1..Jepy
base TRTOD
i . FrAINRREAN
epostory| | P
sl F
TrAgx O ey M
OB T ©) B DIEE
@ E1E L 7Rk
RSO EEPT— GitHub OEN LMD
File A LA um el v L E  [modfied File A
| —T ef a():... K LLM 2 ey
def a():... defa()... N LLM L e a():...
def b():... —r % LM def b():...
UM e
FileB | —— P,
defc():... KRNIy @ Modified File B
geig(r-_ L defd():... =
- s T —— LLM 1% ////ﬂdede::
CR— .. R defd():.. <] L -
BEINPELEHRORR N -

X 1: RR TR

¥ A3, BM25[10] &AW/ RAG [11] 12 kX B R—
A F A FK 3 IREDRBETCHZELEH VR XY
ThHb, 2024 FELIE, 2 DMFERENFERINT
W5,

2.2 SWE-bench Zf#{ X T L\

SWE-bench 2352 X 11 CLI%, SWE-bench % LLM
T SEXERFEPREINTVWSE, Zhnid
FRX—Yz b EfESITRATLYE, TV
EHELRVWS AT LD 2EHEICHETE 5, LLM
I—Yxrbeid, fBRICES X272 BEIC
ZFIT L. ARy — v 7 — & b U C B2 ik
TEIVRATLATH P, GAOLNTAFTRIINLTED
XOBRITEP I VrEREL, Zhred o iTE%
UET % ReACT [12] R EDZEIF o5,

SWE-bench Zfi#{ LIM = —Y = ¥ b & LTI,
ACLEWIH A VR —T 2 —ATHEDONT-a~< > K
% FELTTE D SWE-Agent [4] . KENZJE U THEE
DT—Y x>V b%EMFHT S CodeR [S] R EDD %,
—H. T—VxzYrHWEVWS AT AL LTI
MR FFEDRICZHOEIEY >~ IV EER L. %
NS % LLM T#EIRT % Agentless [7]1 72 DD 5, F
72 BFEOTFETHIT 2RERPREZ > TWD Ik
ZRA L DEI[6] ¥\Wol-TFiEDFELET 5, 2024
£ 1 A 10 HIF 55T D SWE-bench Lite 123517 % i &
X 49.00%TH 3,

— 1794 —

3 IERRINYFOR

EfED Ry FHRED XS BIERZFHFONITONV
C. SWE-bench Lite ZAW/=#{EZ1T > 7=, FHEN
BI1I R FHbD7 7 A NVOEEH, BEBOE
L UV OAERE. 2 LTSN O ET
DEFHTH D, TORERER 1IIRT,

% la % R % £ SWE-bench Lite TIZTXRTD X R
ZIZBWT129D7 7 A LVOEELLTbA TV
Dolze . R1bICKZ2LEBOETEEL 7 |
UEDB1ODEHEHTHOHRARKTH4DODEHICE
E D, £lch b, #H LWL BB
DEFDEENRDINZ e Bbh 5, FREOMHERIX
SWE-bench £1K T b MR X L7z,

4 REFE

3HIODH DS, BEBOEEDATD T3 f5E
DB DTRE RV ERFHZIL TS, ZDIREITHE
DE, BIENRD 7 7 A L BB ERET 32 MRE
Ja—nt, BFELERICBETABIEEY 2 —L
oI5 FERIRET 5, BEFEEZN 1ITRT,

41 BEREZa2-)

MBRES 2 —NVIXBIENRDT7 7 f LOMEK L,
T 7 ANDOEBIET 2EBERET 22 ATy Ih
5725,

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



3 1: SWE-bench Lite 1Ef#/% v F OFEaET (300 1)

(a) By FOEFIETE (b) BEBEER D7
HH BETEEE AR AR
77 A VEH 300 0 27
el 315 1 238
HTRABE R A AR 43 2 29
3 5
4 1

(c) IEfR Sy FDLEHENE

THH 300 FFOH DZEHEL
BHEZ 273
HARBI R A AR 31
BRI DA 59

4.1.1 BELDBELT 71ILOERER

BRIV RIS PVADITARTOa—RF7 7 4L
(py 7740V ZHIS T %, T H% BM25 TS &
X35, BRI, 7oA VONEE
Issue XD BM25 227 % b7 74 V%7 V%
YT B,

RIZ. BM25 DFERZHVWTLLM TZ 7 L LD
MBHEITS, LLM IZ Issue XL ¥, BM25 D F >~ F ¥~
T EAL50 %D 7 7 A LDARA, £hE. TRTOD
77 A% BM25 To V& 7 LzIEEZRTAS
L. BEBRER 7 > A NEZFTRTHIZES, 2
DIFRZERE, W DOEF L THEITL, HEROM
BEEZWMD., 774 NVOMKREITS,

4.1.2 EELVVELEBDISE

411 FiTCHELNTZT 7 A AH 5 LLM 2 FHWTE
IEXRRELRBEBERET 5, LLMIZ7 7 A LOA
BY Issue X2 AL, FRAFNDOEKICOWT, B
BN 5% [Yes) 7 Noy THAHX®E 3,
Z ORI, HEDOET L THEITL, RO
MEEZED ., EBORET %,

42 BEE®EZa—-I)l

4.12 H#iTH LN E LLM THIITBIES
%, LLM IZ1Z. Issue X B L7727 7 £ V2K,
NURE LB BB E AL, BIEL M
BoAsrZMIIEE 5, £/ BEWZIGLTHOE
Ja—NDA UER=- I XOEARbH IR L, Zh
PEBETIVCTHEITT 5, ZDH, Issue XX 20D
ETFTLOMEE LLMICAST L, ©5 5DEBIENE
LWz X823, &FZICLLM D E LW HE
L7z—2oDBEREHT %,

— 1795 —

5 RER

4 #iTHRE L 7z F £ % SWE-bench Lite T % ik
L. #Hfis 2, MR BEICBWVWTLLM E3TX
T GPT-4o (gpt-40-2024-08-06) 2 ¥ Claude (claude-3-
5-sonnet-20241022) ¥ Z{HHF 2,

5.1 EERERTE

511 BREZa-lI

7 7 4 VR IE, BM25 227 D _EAL 50%D AT
YT ANNREHVAAD 2 Y. LLM &
L C GPT-40 & Claude ® 2 I THEER T 2, b
zrh e 3IMEAER L. EWRLEED 1,2,3 B
ZNZN TS 2 (1 BOEKT 4 DDFERIE
5N 3), BB ETIX. GPT-40 & Claude T. ZH
ZFR3MEFTOERT B, 7 7 A VR L BBRER
RTzhZHMEG T T3 5,
HHEOBRESRMFE LT, BROMESE & 2
W, AEREEICES S BIERRE L. £ DORIED L
AR NS DDA ERHAT 2HEITOWT D b
2175, HMOZBERMEZHERT 2720, WEIZ1 L
T3, FHEEEE 7 > A AMBRBRTIFIELWZ 7 4L
MBEOBHERE, BAEFFEIIEBETNET 7 4 LH
MAIORFORBER Y 35, BHEBELEST 254,
IO TRTCOHNCEENT VW ARRERDH DD
bl W

512 BEE€EZa-I

BI¥ D1 IE % GPT-40 ¥ Claude T 1 [H]$ 21T 5,
0k, o2 2DBIEDIEL X% GPT-40 £
721% Claude THIEE T %, F/, BIERIEL X DHE
FEHEEL D D IEMHEEEERIE 2720, HER O
WLUTHERT S, ELIERHETINGEE LT, &
EXh7-BfCr e, BEEHELERyFILED
2 FEHTIT S,

5.2 R

5.2.1 BRFRER

77 ANVBROMREZR2ITRT, X2%2H2
Y. ERUBIEPEZ 2 ZEREEE 7 7 4 VED
WL TwadZehbhd, 774 VEEEED

2) https://platform.openai.com/docs/models#gpt-40
3) https://www.anthropic.com/news/claude-3-5-sonnet

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



£2: 7 7 A UBRBROKER, top50 1 BM25 T &1L
72 B4 50%D 7 7 4 A2 % AN U RO SR T,
Al lZFTARTD T 74 V2% AN LTEOHR,
Claude DFERDEAIE 2 fFIZL TV 5,

EEDAEE AT R V77 4
top50 83.0% 1.78
all 83.0% 1.80
1 top50-+all 85.3% 2.09
topSO+all (HfE=2) | 84.0% 1.76
topSO-+all (IfE=3) | 79.0% 1.36
top50 85.3% 2.09
all 85.3% 2.12
2 top50+all 88.0% 2.51
top50+all (Ffifi=2) | 87.7% 2.07
topSO+all (HIE=3) | 84.0% 1.72
top50 86.0% 2.32
all 87.0% 2.32
3 top50-+all 88.6% 2.80
topSO+all (E=2) | 88.3% 228
topSO+all (IfE=3) | 86.3% 1.93

R3BETRET 7 L ADBEHO YL =DBEBOR
TENEE

[ fiE PR B DR
1| 249/273 (91.2%) 1121
2 | 236/273 (86.4%) 782
3 | 229/273 (83.8%) 624
4 | 204/273 (74.7%) 428
5 | 183/273 (67.0%) 336
6 | 158/273 (57.8%) 255

FOBEVWEEZER L. ER L 2B 2 Blo%E T,
topS0 ¥ all DFERZEE 2 TT 4 V2V ¥ 7 U7HE
% DIFEOLI-CTH W,

% /2. SWE-bench DFRETIEY 7 V=277 b
BPEITTEEDD test 2— K7 7 A LDIEIEIXTH
BWizd, MBLztest 2— F 7 7 4 VIZBRKIN
MEBEFER D SR U7, BRI HBERIZOE F
THE7 7 A VEIZ 195 £ R o T,

MO ERE TR I IRT, MiEr LiFaZe
WHEBRY | BEAHE L ZBEROBEAD L Tn
5Zenbhb, BB EBEOHFLASVWEERE
L. BME3 T4 A& 7 URERE VTR
DIBIEEIT - 720

7 7 A VRIS U THIES 2 EAUIE 2 13 Y H
BRI ET 22, FETATIMETOHETTS L
HEROMEMFILAYAohRkRs, £/ M
EORPMBIEY 77 A VBB L THEZ T VL
A, MEZHRTT ST, BERE D 2 EEHER
LB 7 7 ANVEZHOT I ENTE S,

— 1796 —

4 BIERR
(@) ETNVEIATORER

EFL  BE
Claude 75/300
GPT-40 59/300

(b) 2 DDFERE LLM THIE L - DNEE

HEE TN HEFIR TErE
AR E 88/300
GPT4o RN OHIE | 70/300
2Ry FEMOHE | 76/300
Clande BB OHIE | 72/300
2y FENMOHE | 75/300
5.2.2 lIssue {EIESHR

521 fiTMRBELETZ 7 A L HRE L7-BA#E
ZFNFIEE LR 2R 4IRS, FAROFICB
WT, HEETNLVTEBEZIToHBEORKE LK 42
WRT,

F4a %R 2¥., GPT-40 & H#E L T Claude D553
FENEWZ D™D 5, Z OMHEANIMOHIERER
THMHERIN TV D,

X5, RdaTHELNIERE LLMICX > TH
ELEBOMREZR D ITRT, RbZ2RZE, 2
DDIERDORES % B2 BN ES E - 7255
BIRIIBENIRELALETEN, LIMIZX->TY
HORRBVWOEHET 2 HIETEEED R LIZRS
Nhhrol, ZORAEL LT, A Issue X &K
TR EREIAAyFOAEFELTEBD, av
TEAIBAB L TCTWAREMDE Z 55,

6 &HOIC

AW TIE. LLM OMHHEE e 7 o3 v 7
NEEOHMICEHL, LLMZ—Y =Y b2V
BOHERYAES FY LRIV TONTBIEFEZEE
ZL72. SWE-bench Z W5l OFER. BIELH
B 7 7 ANV BERORFEICBOWTEWEE T ZRK
L7zdDD, NZTEEOREIIBLWTIE o> X7
LEHARTRERUHFE IR SN 57,

SHOBFEY LT, LLM I X 3 BIEOREE 2 A
XEEZDD Ty T MREFOREE, B D
WFBEREEZER LB IEFEOEARET LN,
Fo, KO KRR T — &ty FRZHER Issue X
EXRY LT3 2 Z 212Xk > T, AFEONH
M BHHED X SRR EHED 2 TETH %,

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



;Jﬂ

¥

AR HAREEARA S ¢ BREHRFE DO
[FIBFFEC & D L 7.

BE Xk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

Carlos E. Jimenez, John Yang, Alexander Wettig, Shunyu
Yao, Kexin Pei, Ofir Press, and Karthik R. Narasimhan.
Swe-bench: Can language models resolve real-world
github issues? In The Twelfth International Con-
ference on Learning Representations, ICLR 2024,
Vienna, Austria, May 7-11, 2024. OpenReview.net,
2024.

Siru Ouyang, Wenhao Yu, Kaixin Ma, Zilin Xiao, Zhihan
Zhang, Mengzhao Jia, Jiawei Han, Hongming Zhang, and
Dong Yu. Repograph: Enhancing ai software engineering
with repository-level code graph, 2024.

Antonis Antoniades, Albert Orwall, Kexun Zhang, Yuxi
Xie, Anirudh Goyal, and William Wang. Swe-search: En-
hancing software agents with monte carlo tree search and
iterative refinement, 2024.

John Yang, Carlos E. Jimenez, Alexander Wettig, Kilian
Lieret, Shunyu Yao, Karthik Narasimhan, and Ofir Press.
Swe-agent: Agent-computer interfaces enable automated
software engineering. CoRR, Vol. abs/2405.15793, , 2024.
Dong Chen, Shaoxin Lin, Muhan Zeng, Daoguang Zan,
Jian-Gang Wang, Anton Cheshkov, Jun Sun, Hao Yu, Guo-
liang Dong, Artem Aliev, Jie Wang, Xiao Cheng, Guangtai
Liang, Yuchi Ma, Pan Bian, Tao Xie, and Qianxiang Wang.
Coder: Issue resolving with multi-agent and task graphs.
CoRR, Vol. abs/2406.01304, , 2024.

Kexun Zhang, Weiran Yao, Zuxin Liu, Yihao Feng, Zhi-
wei Liu, Rithesh Murthy, Tian Lan, Lei Li, Renze Lou,
Jiacheng Xu, Bo Pang, Yingbo Zhou, Shelby Heinecke,
Silvio Savarese, Huan Wang, and Caiming Xiong. Diver-
sity empowers intelligence: Integrating expertise of soft-
ware engineering agents. CoRR, Vol. abs/2408.07060, ,
2024.

Chungiu Steven Xia, Yinlin Deng, Soren Dunn, and Ling-
ming Zhang. Agentless: Demystifying llm-based software
engineering agents. CoRR, Vol. abs/2407.01489, , 2024.
Wei Tao, Yucheng Zhou, Yanlin Wang, Wengiang Zhang,
Hongyu Zhang, and Yu Cheng. MAGIS: LLM-based
multi-agent framework for github issue resolution. In The
Thirty-eighth Annual Conference on Neural Infor-
mation Processing Systems, 2024.

Yuntong Zhang, Haifeng Ruan, Zhiyu Fan, and Abhik Roy-
choudhury. Autocoderover: Autonomous program im-
provement. In Proceedings of the 33rd ACM SIG-
SOFT International Symposium on Software Test-
ing and Analysis, ISSTA 2024, p. 1592-1604, New York,
NY, USA, 2024. Association for Computing Machinery.
Stephen Robertson and Sparck Jones. Relevance weighting
of search terms. Journal of the American Society for
Information science, Vol. 27, pp. 129-146, 05 1976.
Patrick Lewis, Ethan Perez, Aleksandra Piktus, Fabio
Petroni, Vladimir Karpukhin, Naman Goyal, Heinrich

[12]

— 1797 —

Kiittler, Mike Lewis, Wen-tau Yih, Tim Rocktéschel, et al.
Retrieval-augmented generation for knowledge-intensive
nlp tasks. Advances in Neural Information Process-
ing Systems, Vol. 33, pp. 9459-9474, 2020.

Shunyu Yao, Jeffrey Zhao, Dian Yu, Nan Du, Izhak
Shafran, Karthik R. Narasimhan, and Yuan Cao. React:
Synergizing reasoning and acting in language models. In
The Eleventh International Conference on Learning
Representations, ICLR 2023, Kigali, Rwanda, May
1-5, 2023. OpenReview.net, 2023.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A fERALETOYTH

7 7 AR Ry FHEATOELZDHECH W70 Y 7 e ZhPIURT, {} THoTW3E7IE
EFNENERIBIZEDIERTH %, {issue} 1 Issue X2 K L. {filepath list} ZASIL72R2TDT 7 4L
2% A, {patch_a},{patch b} IZZNZTNDET N TEIEE Ry FALL I XFHITH %,

Al 771 IIRRICBWE7OYF

#Task Description
You are a programmer. You are given a GitHub issue and a list of file names from the
corresponding codebase. Your task is to determine which files need to be modified to
resolve the GitHub issue.

Only include files that require modifications in the output. Do not include files that
do not require any changes.

##O0utput Format
The output should be in JSON format as shown below:

{{
"need_fix": [
"filel",
"file2",

]

13
##Provided Information
GitHub Isasue
{issue}

List of File Names
{file_path_list}

A2 NYFEHMUTOELIOHEICAWVW:=F7A>YTH

# Task Description
You are given a GitHub issue, and two patches that may fix the issue. Your task is to
determine which of the two patches is the correct solution to the issue and provide
your output.

Below is the GitHub issue:
{issue}

Here is the first patch (Patch A):
{patch_a}

Here is the second patch (Patch B):
{patch_b}

### Output Format:
Output only A or B at the beginning of the response. NEVER include other information in
the output.
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