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« EOBETR (Agent)

- LABFn S0
- BEBEINWNIS., TR, REBRIRIACRRHF
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¢ EAgent? fNEAgent?
- SEXESESR (LLM)
o BRAERY, EWIRIZE. EIEFERER. TRITMIA
— T1Ei# ( Workflow )
- BUIs3iB4E, BAMESREE, PIHIRSIESE
- OJIAAIRZE
— BaEEMN (Agent)
- ZRAIRBEIFIEE, HEELET—Z1T5)
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- EB5NEE ( Automated Program Repair, APR )
- AN ERIESS
— 1T BSERBEN. M T ER. £ T IER T ESS e 5 hr
- FRBETENL ( Fault localization ) : PIIE? [ (Faultlocalization) )

_ WEITTEEI . B, ftET v
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SWE-bench: RS AT RE AutoCodeRover: FLLMESHI{LILISIEZE  Agentless: M Bagent AiAE T EFHEZ
ARSE &z B K IR BY X 4 T A2 RE 1B D) BESE, BFASTHIRZE. BiEFERSHH  AENUEEDEZETNCERBRAR, A=
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SWE-agent: BXRFAIIAACIHEE, ALLM SpecRover: J@ITE(CIUIIS HERTEXSLIIIRER,
BITENNCEEZ, YHEsE, thEES MIRB S 5iE{TiT DR REIEY, FFH
s El. ZFIERE, BEXREFIENEER reviewer agent®B AN T SHBEEES. ZHik
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WiRBHE SWE-benchill;l|E2H

Mean Max

* SWE-bench Issuc Text  Length (Words) 1951 4477
. # Files (non-test) 3,010 5,890

— https://www.swebench.com/ Codebase 4 ines (non-test) 438K 886K

1 \ # Lines edited 32.8 5888

— @R E R TR BN B Gold Patch ~ # Files edited 1.7 31

# Func. edited 3 36

— 22947E55, 5o :F12’|\Pyth0n‘@:l?|§ SR T Ty e 2
« H3CGithub issueldi + TN Python G FE # Total 1208 9459

¢ ﬂ% ESZ@E L‘*ﬁg;ﬂ issue © lIssue > ( £ Language Model ) E) Unit Tests

data leak in GBDT due to warm 1
Pre PR PostPR Tests

\‘ 7 ‘I-II ‘ "sTtkarr (Thr's_:'s about rhf non- -
- 1; ’*J H ’E istogram-based version of... 11 Generated PR R v join_struct_col
O Codebase M sklearn v vstack_struct_col
o r;:l:lj == b B>Z'x o h I sklearn/ O regs.txt M gradient_boosting.py > v dStai:k_struct_col
; == Hﬁ n E x p atc I examples/ [ setup.cfg O helper.py : matrix_transform
eucli

. iBpatch BRI CEIGIE (T — |
* 9% Resolved: 128 RITTBPHESS S 2{IESZEBIEEH e, 4

pytest (119)

¢ pass@k: ;IEEEEkﬁ\patch ) ﬁlé I%EEEI}] Bq tt1§“ reauests (44 ' astropy (95)

ikit-| 229
scikit-learn ( ) xarray (110)
seaborn (22)

i SWE'beHCh Lite sphinx (187) sympy (386)
— SWE-benchB]FE, BIS300TREES.. REDGENTREGIEE 10
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- BeEMR—iTEMEDO ( Agent-Computer Interface, ACI )

— AgentSiTBVRIREZBHBREDE

« {5xEAgentO] HBTH < ( OFComputer |
« MEMIRINEUDOI S 525 Agent L ul
- IRERPHL SR (8 f‘-"'-““mﬂ")\_;, )Q@
° :u\?&m@, ’:EEE-F_'J’EHUA \ J
- MM ALEEBACI?
- MBTHEZAAEHKAPIZIT, F—FEiESAgent
- BREIEEshelliFF LR . RZIEAE, 5% (= ~
= omputer
25agentZR I ACI

g File Editor

O Code Search
\ #

- AR =S (;@,LMAgent)’_ﬂ —
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T Bir |BRREIBECEDMissue
I BMA | 22947 issueliiit, 127 BirLI3CE
1. BE5805h: FHGSHECEPEREYHB. EHdb. BRE LT, lEN
p LB 2. FHEFEZSULE: FHAGSEEAHIGITEMULE, REGRARIREMSR
3. ZRH: §—kEmthought, BiitBcommand, HREINFIERIRHAT—I
4. ZFHImE5EENE: ERBMPRETNY, BiEESRIRSsuardrailsil/M isiR & 15
o) Wil | 1TRZHT. 1FREIZBHNIN
p i3] Big{ER (Y Shelsk i [0 A ZEFUIHAESLLM;
= SERissuel2EBRFNEREN. HiBSWIT
C FF | BELinux Shel TR, AESRLLMBE; SE5CiZiHrIACT
D We | ACHIDgit; EBFERETYEK, HPEEEENE
L JIKE | NeurIPS, 2024 (CCFA)
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* SWE-agent
— BRRRDBHIEIEACIfEagentP B XE{EA
- BSLLME Rt FIERNZHHE, AR shell-only TH
- BUERRE. 1TARESguardraisEZRAXZHEREFSEETR
- RESE—E0 EANAChHSZTT RN
- BMRINE. ZERIE. BISKRIR. guardrailsPhie

(. A
@ SWE-agent Agent-Computer Interface CE Computer

LM-friendly commands B2 Terminal
<7 Navigate repo P Search files
= View files £ Edit lines E= Filesystem

( £ LM Agent Bm sklearn/

LM-friendly B examples/
environment feedback [ README.rst

. J
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BiERIE ACLHRIT-RRERSS

- BESSM
- BEB&KEIEL Find Files

(find_file atmosphere.py ]

— Sh@ll,_ E ? Y-_ILLM;: *EE} [F ldbz ate : - I:r ;at:c_l:::er:.?v: in :pvlih__pwlih-python!pvlib: ]
o grep. findi¥XEshellEEHLBFEOUSER, 5iF —
Search Directory
J:-FI@ D [sea ch_dir APPARENT_ZENITH_MODELS ]

-
Found 4 matches for "APPARENT_ZENITH_MODELS" in /pwlib__pvlib-

e cd+Is+ catiFEBNSEESIEHEZRIIH, TERI TewLih. gL ti-pythont doosaphins/scucoe/shatanem/d.3.8.ext (3

matches)
fpvlib__pvlib-python/pvlib/atmosphere.py (2 matc h s)

- MM BREBFNEER, BABEBIMBRIENL | & o e e me

pytheon
-

- find_file: MAFBERRCEPHRINGF Search File

[ sssss h_file APPARENT_ZENITH_MODELS ]

¢ SeaFCh_dir : E E Eg&?é IE m i%l?\?f& $ I Found 2 matches for "APPARENT_ZENITH_MODELS" in /fpwlib__pvlib-

i irphdis st e = [“eimpla’s imsteitan

el ne = - L = ('simple', 'kasten ",

* Search_file: RN EENIERFFFS e

— %}E 1t 52:6: % ﬁ-g__,hﬁ LEEEEEEEEEEEF;::::EM_:ENIH_mnELS' in /pvlib__pvlib-
- BESR KA —HEEBI

. BREIMESRIRHIS0RIAR, BT ERITERISRNCE i s

|-|-

fpwli ib-python/pvlib/atmosphere.py




- XHEE
— ShelllfE 55 415 S LLMIM FiRiES AN S
¢« Cat. printf 55— XHEDBHSAS
* head. taill AP BENFRNEER S HEE

— Effopen. scroll_down. scroll_up. gotod

s BIXmZHE1001T

o N1H9mig
— ShellRE S 415 S LLMINM %55

- 2HEX, FHhilis

BiZRIE ACLRIT-XIFEE5E

N
I

P
op

- RESR B, FIOIMAIAZSELIN

— RBedity create2 RS
— RMsubmittn L A FiR3ZHwREZpatch

— Guardrails: ‘Rig/5BilKBI5EIA

IBlx,

E4

GF'LIE: solvers/diophantine.py (3893 lines total)]
(480 lines abowve)
401: elif total_degree — 3:
402 : diop_type = "cubic_thue"
403
404 : elif (total_degree > 3):
405: if all(coeff[k] =— 1):
406 diop_type = 'general_sum_even'
407
408 Lf diop_type is not None:
4009: return var, coeff, diop_type
\.}.2684 lines below)

Observation (File Viewer)

R

esponse (Thought + Edit Action)

-

We need to add a check to ensure that all powers R

are the same. Let's edit the code to include this
check.

edit 404:407

elif (total_degree > 3 and

len(set(k.exp[k.is_Pow])) 1):
if all(coeff[k] 1):

diop_type 'general_sum_even'

J

end_of_edit

B NRKXmEAIT 16
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- I TNEE
— ZRMWESS, hEK, A UEEREEH
- RitIBBREE. MHFRS. sdkin, £ TM@k
- |IBRIREREEZIINNEE, RBESTINGERRK
— Thought + Actionf&TLLI5R [ Rext St Tomplae

{OBSERVATION}
o
8

(Open file? /p:gl;/i;_o/ozin/iili;'py)
_’)J,:%BEK*E?IE Iﬂ Hqiﬁtthought*l]action }:()Z;lirznt directory: /path/to/cwd)
- IIRBMBBNIEIR, REEODBIRER, SREFEM
— ( Error Message
- H:Iﬁﬁ’iﬁ Your outpuf was not formatted correc tly. You must always include one

discussion and one command as part of your response. Make sure you do

7 2 A NAEA N7 i N7 i not have multiple discussion/command tags.
[ J é HIJ DD ? Eﬂu‘l:B N é HIJ ;TH Q 1:F\ é HIJ I 1f§ }a Please make sure your output precisely matches the following format:

DISCUSSION

Discuss here with yourself about what your planning and what you're

s HRATPUTEEMEE, FEIIH S50 R

- s
- REB LIRFF RIS B4 e
. BRIV BI B —1T 5107
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ﬂqSH:E)ﬂ{
— SWE-bench: FTERR 22941ESS, LitefRA300T™MES
— HumanEvalFix: BEBEESIEAXPEIBE, 1647T1E5

¢ IR

— % Resolved / pass@l Dataset | Released License Splits Count Languages GitHub Repo
TR e SWE-bench 10/10/2023 MIT Test 2294  Python princeton-nlp/
— $ Avg. Cost: FELIAPIHEIR Y 7 Lite 300 SWE-bench
Dev 225
4 iq. tt ﬁ ‘E H EvalFi 07/23/2023 MIT T 164 hon, JS, G bigcod ject/
] umanEvalFix est Python, JS, Go igcode-projec
Java, C++, Rust  octopack

— SWE-bench{FELSIBHIRACEZ
— Shell-only ( Ssheli# 123X H R0 )
— —EF TS RIERLLM
* GPT-4, CodeLLaMa-instruct-13B\ DeepseekCoder-CodeAlpaca-6.7B
WaveCoder-DS-6.7B

18



SIERIT YIS0

- WIEEECSR455R
— SWE-agentfESWE-benchEEFLitefRIANBI % Resolved sy 5liXE]12.47§018.00, 17
L FRAGH AF0Shell-only 3}k
— SWE-agent{T B E{EE IGPT-450Claude 30919 F %1E, ‘IPACIA{LITE—(EH!

B
— BACIFHBISWE-agentSER L TEUIMES R ICEBILLM
SWE-bench SWE-bench Lite
Model % Resolved $ Avg. Cost 9% Resolved $ Avg. Cost Model Py’thDI'l JS Java
R Tt Turbe 3 013 . 013 CodeLLaMa-instruct-13B 292 195 323
w/ Claude 3 Opus 3.79 0.25 433 0.25 GPT-4 470 4872 50.0
Shell-only agen
NP 4gTurtb0 _ ] 1100 46 DeepseekCoder-CodeAlpaca-6.7B 494  51.8 45.1
w/o Demonstration - - 7.33 0.79 WaveCoder-DS-6.7B 579 524 57.3
SWE-agent SWE-agent w/ GPT-4 Turbo 87.7 89.7 879
w/ GPT-4 Turbo 12.47 1.59 18.00 1.67
w/ Claude 3 Opus 10.46 2.59 13.00 2.18
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- BERXERILTEFHSERNEE, EREBREEZAIAIEE
« RKFD_E T HIR 2%

— Ipigae 15 1=, guardrailsBEH—F /D 512 1E1E

- YHBEBERNE0FTIEPEILE

— ZRagentBIXBERREB =T, RIHXRZEEE

Editor Search File Viewer Context
edit action 15.0 ;3 Summarized ® 18.0 30 lines 143 |55 Last 5 Obs. ® 18.0
w/ linting ¥ 18.0 Iterative 12.0 ;60 100 lines ¥ 18.0 Full history  15.0 | 1
No edit 103 ;77  Nosearch 15.7 123 Full file 12.7 | 53 w/o demo. 163 |17
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SRt AgentiI N7k

V o B scarch dir | open
® Agentfj-j\] ﬁ*ﬁg:ln:% 250 B scarch fil W scroll_up
- B find fil B scroll dows
L) find B eoto
- EEI}] En’Lm 200 B creat B python3
B cdit pvthon
exit_cost pytest

Frequency
; I
=]

l |

o E Mcreate MO, B¥find file / search dir
iE AL io) @ B v '
« Turn 52ZJ5, &RE NP TIN{EReditRDpython 5: ||"|“"“|h|mmu
- KBHA “RIE—NTBREE" NER TR
— KMHEIC
o SCHIART S SEINE F B
- BMENAT ETYER, HmigIkEIZARY
— B51.7%B L FE /D —Rfailed edit

— ;x failed editJ_E— y HE_E gg ﬁt I}] gﬁ Eﬁ Bq *E% % % B Incorrect Im!Jlemen[aIiun - M Failed to Find Relevant File
Overly Specific Implementation B Gave Up Prematurely
B Failed to Recover from Edi Can’t Reproduce
M90.5(y0 B%:EI:IJS7.20/0 [ | Fajled:cu Find Editl_.ucalic:] Ran tDutEleme

21
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— RBRBACIA
- RBEDIZIT2EEMEREMZINDIR, MAIREREEN
- MEDERAETIENZBERNNR RS
- BHRIBER. BE. HiE. L TYERIZTLLMEFNRETIERD
- RSB —E 0 EAMACTsz RN
- BIRAE. BEIRME. BiSRIR. guardrailsphis
- BiEER
- ACLZitEESENRdA TER
- FESAERIEREFIEN, BIILEELRR
» IKEATAgentITARIEHZ S, Xt
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SiZIRIE TIPO

T Bir | BRES(IBECEDPHissue

I A | 2294 Tissueliil, 127 BRABECE, 2alliil5=1748 R
1. #RpBEN: MMFHEI R, BRlIRENSE, SREBXIYEN

P WIE | 2. %h TEEJZ E:FEEHNEEEJZIJMEEIEIQ F = T 1RERNT
3. 4 T38iE: SS=0NEt50EF0E, kbREZ2RNT

0) it 1’|\E'§2’§H~T

P OE | AgentFE T EiZit S 4, RETITREIZ NI Ao

C = | RE S S E IS D3

D W | JRIGCEERE 2B ARSI

L JIKXE | FSE, 2025(CCF A)
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SHAZL Wl

* Agentless
— M “INEE Fbagent” ] “RBESEIIFE Zagent”
- BEIXCENMNSERiff patchs 5, B%fEEJ:'FI'—ﬁiﬁEHE%E
— | AEINE S BTN T ISUENLHl, RARZ patchRE

T R R L R R R R T N N Y T =

. oProjol:t |
Elssue: I [@1ssue: Codebase ElIssue: Elssue |
soMme matrix some motrix expressions — * SOMe matrix expressions matrix .
Using lamibdify on an ... | using iamibify on an . e Using kambdify on an ... Using lomibaify on an I
=0
— | — — - — . ) ]
Project . | Repo structure “"ic:'““}ﬂti_"“" Localize to ==rifc::i:;-;::tr{;m_ Localize to |
Qm.hu“ | - Localize to det “eq_" Classas & ’ Edit
i TP Top-M Files tatic.py | Functions  |function:es:mix) Locations |
* f.py * 4 lazs ler P olass Handler: L]
static.py def lond_middlesars def lood_niddlesare
o gener‘ic.r' o :Inr_ _lutri.xi_fr o e o I
I detail.py LT 4 - 1
l _d@:it_-w [ class Truncator | N |
1 'IE.:L;t:; et :::ﬁfn":::uL class:Handler '
csrf.py ExtHandler
. ’ -. _/’
Generate e . l,. i
.| @1ssue: Reprod. lIssue: II_OCCI |zc:t|on
+ | Lombdity misinterprets Tests Lambdify misinterprets
" motrix matrix
» | Some i expressions e e e ﬁmg;av
I a ’ TR
? Generate [ i, = | | patch
. 0mpmmm
P P— : ! Patches i i
e R L . ) =) T Lines: 120-230] Jgalidation
! L Filter&Rank - ] iz ~Dumum olazz Handler: ]
. 0} | I s —— G T Ry . E LLM
Submitted . Patches 1
h . 1 class: Handler 1 =0 Embedding
Patc S .4 ) o
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SiLIRI2 $RBETE

- BIX{LEN
— E{UoTHEN 1+
- IRRIEIRER

— BRI OEEMFIEESN, M Linuxftreetid

— Bissuelm R85 E S —EEEALLM, ZF3Ri Top-NOJHEM 4+

- ETFRABREER

— LLMIEEL XM AFE FRMFTRIRA . Sissuelm iR I CLE

— EMEXTER
- REBERIBIC: El R, TEFA, LH. BRETE
- E A mENE
- IRIBLLMILZIBIZE/REL, SN ERTETE
- LLM#iBBE/M\RIgRENE
- & mE. BtBT

class UUIDField(CharfField):
default_error_messages = { LA
‘invalid': _('Enter & valid UUID.'),
}

def prepare_value(self, walue):
def to_python(self, value):

class JSONField(CharfField):
default_error_messages =
‘invalid': _('Enter & walid JSON.'),
}
widget = Textarea
def __init_ (self, encoder=None, decoder=None):
def to_python(self, value):
# Process JS50N path from the right-hand side

def slugify(wvalue, allow_vnicode=False):

26




SiLIRIE th TR

« thTER

- FEB L TS
- WEuFRRmELE, &EUE5 L TNED [40—x, 78+x]
- SEESTREBUE, B THIIE0OHERER

— Search/Replace diff
* Search: RIS HER
 Replace: BRGHHE R [
- AEMENN, REF/IEEHIEN

from flask import Flask
app = Flask(__nama__)
Bapp . route(" /™)

Ganarate
E SaarchReplace %l
Diff to fix issus

Sgrame SEARCH
= fron Flask import Flask
=1 ‘;E ;. T * = :
- §1I*L%I\ Eﬁt import math
from flask import Flask
%/ﬁ\ \ W inport math | [\[223aRaa REPLACE
[ L ( m o ) from flask import Flask g FiReoloce Ot
- " \ te perature 0 app = Flask{_name__J) Apply diff to sarch/Replace b
[Mapp. routel™ /M) ariginal file to
— L) parform edit
- *:%IE N 1% ‘:l Editad Fila

- BSIRREZS 1T (temperature=0.8)

— BRER. A8, 18I0 “E” FERNT BIEEER 27



GiERE IRl

g ™

5 Ad from sqLfluff import lint
o 2T YSIE

def test_ rules_ std_LO&0_raised() — None:
tiry:

_ Ein §m“iit- *I\TIEEZ:EEEB{]faﬂ?ﬂtj‘]paSS sql :UE?EEEET:LBB:III:EULLHULL, 108),

result = lint(sql, ruless["LB&B™])

- B 3T REERE R pass S Alfail g TN
return
- Eij.ﬁ;*“ﬁtiﬁt try:
assert result[0]["description”] =
R CHAEZREDENE, REMMNERME |~ o e

- LLMBalEp=ES NN, ML asmEs excops asartioncrrons

print({"Issve reproduced"”)

~ DFEASEN T DEeRR. HihiogR .
— EFRRIT iE fost_rutes._sta.Laso- rasseaO) J
- RIETCERREEENR, KRS IOMEEpassBIiTR
o LLMi# IR A~ U fE A EAIE, Bz st s s
- Tk i x is None: S le capty case

» WIEEIIMERBEIRT « fr S SR+ T e
- A THSEIE, RIBMELESHRT s



G AR
— SWE-bench Lite: 300 7T{E33
Iq:fﬁhil

— % Resolved | pass@.1

— $ Avg. Cost: FIEAPIHIRRY 7K

— $ Avg. Tokens

— % Correct Location: T & EEground-truth

HRXmEE
WEEFiL (267)

— B/ FIi%: CodeStory Aide. MarsCodeZs
— HiRRAiE: AutoCodeRover(-v2)y SWE-agent3F
— SWE-bench{FELSIBHIRACEZ

|~]

L}token{F FHE

Tool

LLM

CodeStory Aide [Codestory 2024] »

@ GPT-40+% Claude 3.5 5

Bytedance MarsCode [Liu et al. 2024c] & NA
Honeycomb [Honeycomb 2024] « NA
MentatBot [MentatBot 2024] & @ GPT-40
Gru [Gru 2024] & NA
Isoform [Isoform 2024] « NA
SuperCoder2.0 [SuperCoder 2024] & NA
Alibaba Lingma Agent [Lingma 2024] & 9 GPT-40+® Claude 3.5 5
Factory Code Droid [Factory 2024] . NA
Amazon Q Developer-v2 [Amazon 2024] & NA
SpecRover [Ruan et al. 2024] - @ GPT-40+% Claude 3.5 5
CodeR [Chen et al. 2024] » @ GPT-4
MASAI [Arora et al. 2024] & NA
SIMA [SIMA 2024] & @ GPT-10
IBM Research Agent-101 [IBM 2024] - NA
OpenCSG StarShip [OpenCSG 2024] & @ GPT-1
Amazon () Developer [Amazon 2024] - NA
RepoUnderstander [Ma et al. 2024] & @ GPT-4
AutoCodeRover-v2 [AutoCodeRover 2024] @ GPT-10
RepoGraph [RepoGraph 2024] @ GPT-10
Moatless [(rwall 2024] & Claude 3.5 8
@ GPT-10

OpenDevin+CodeAct v1.8 [OpenDevin 2024]

Aider [Gauthier 2024]
SWE-agent [Yang et al. 2024a]

AppMap Navie [AppMap 2024]
AutoCodeRover [Zhang et al. 2024c]

& Claude 3.5 5

@ GPT-40+% Claude 3.5 58
# Claude 3.5 5

@ GPT-10

& GPT-4

@ GPT-10

@ GPT-4

RAG [Yang et al. 2024a]

& Claude 3 Opus
@ GPT-4

& Claude-2

@ GPT-3.5

AGENTLESS

@ GPT-10
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- WILESEINESR

— AgentlessTESWE-bench Lite
LiXF32.00% (96/300) B  cuEw
9% Resolved, FELIRE7<$0.70, Alsaba Lingma Agent [Lingma 2021 -
ILTPrBaHIRAE e

— Agentlessﬁzlz“niﬂﬁ |‘7-T.| }E/ _I't:r']_ﬂu {me-[::iﬁhzggmlm [1BM 2024] +

|

Y Amazon QQ Developer [Amazon 2024] .
' i ;E RepoUnderstander [Ma et al. 2024] «

— AgentlessB% Correct Location s oz
BRURY, EUESMAE e,
-‘E!.- % 7] AppMap Navie [AppMap 2024]

Avg. Avg. % Correct Location
Tool LLM % Resolved $ Cost #Tokens Line Function File
CodeStory Aide [Codestory 2024] « @ GPT-4o+4 Claude 3.5 5 | 129 (43.00%) - 28.7% 56.3% 72.0%
Bytedance MarsCode [Liu et al. 2024c] & NA 118 (39.33%) 29.3% 57.0%  79.7%
Honeycomb [Honeycomb 2024] « NA 115 (38.33%) - 34.0% 56.0% 69.3%
@ GPT-10 114 (38.00%) 24.0% 52.3% 068.7%
NA 107 (35.67%) - 24.0% 51.0% 74.3%
Isoform [Isoform 2024] » NA 105 (35.00%) 41,963  24.3% 53.7% 72.0%
NA 102 (34.00%) - 297% 63.3% 65.7%
@ GPT-10+® Claude 3.55 | 99 (33.00%) 28.3% 57.3% TAT%
Factory Code Droid [Factory 2024] NA 94 (31.33%) - 23.0% 55.0% 72.7%
Amazon QQ Developer-v2 [Amazon 2024] & NA 89 (29.67%) 29.3% 54.3%  73.7%
@ GPT-40+# Claude 3.55 | 93 (31.00%)  $0.65 - - - -
& GPT-4 85(28.33%) $3.34 323,802 23.0% 50.7% 066.3%
MASAI [Arora et al. 2024] - NA 84 (28.00%) - - 25.0% 55.7% 75.0%
& GPT-4o0 83(27.67%) %0.82 22.0% 51.7% T8.7%
NA 80 (26.67%) - - 27.7% 55.7% T2.7%
OpenCSG StarShip [OpenCSG 2024] & & GPT-4 71(23.67%) 22.3% 60.3% B88.3%
NA 61 (20.33%) - 223% 43.0% 71.3%
& GPT-4 64 (21.33%)
AutoCodeRover-v2 [AutoCodeRover 2024] @ GPT-40 92 (30.67%) - 23.0% 49.7% 69.0%
RepoGraph [RepoGraph 2024] @ GPT-40 89 (29.67%) 20.7% 49.0% 71.0%
4 Claude 3.5 § 80 (26.67%)  $0.17 - 25.0% 53.7% 78.3%
& GPT-40 74(24.67%)  $0.14 - 21.7% 50.0% 72.7%
OpenDevin+CodeAct v1.8 [OpenDevin 2024] ® Claude 3.5 5 80 (26.67%)  $1.14 23.3% 48.7% 66.3%
@ GPT-40+% Claude 3.55 | 79 (26.33%) - - 213% 47.3% 69.3%
# Claude 3.5 5 69(23.00%) $1.62 521,208 28.3% 54.0% T1L.7%
@ GPT-10 55 (18.33%) $2.53 498,346 21.0% 42.3% 58.0%
@ GPT-4 54 (18.00%)  $2.51 245,008 20.0% 43.7% 060.3%
@ GPT-10 65 (21.67%) - - 19.7% 43.7% 58.0%
AutoCodeRover [Zhang et al. 2024c] & GPT-4 57(19.00%)  %0.45 38.663 18.0% 40.7%  62.0%
RAG [Yang et al. 2024a] # Claude 3 Opus 13 (433%)  $0.25 - 7.0% 24.0% 40.3%
@ GPT-4 8(2.67%) $0.13 - 37% 16.3% 34.0%
4 Claude-2 9 (3.00%) - - T0% 19.7% 34.7%
@ GPT-3.5 1(0.33%) - 03% 3.7% 13.0%
AGENTLESS @ GPT-10 96 (32.00%)  $0.70 78,165 20.7% 50.3% 69.7%
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=111 S Method | Contains GT LoC Avg.$
) }ﬁ rl:‘lm ; —qﬁ g:é': % — File level lacaj:lzatiail =
— ﬁk I}ﬁ I"'E 1_\"]: B(] ;ﬁ Eﬂ ﬁ *ﬁ'- E::Eﬁ?f;ﬁ 7867% 3221  $0.02

. . 67.67% 3388 05
(w/o irrelevant filtering) $0

s IRIBIEREIETIRARNERERDH, Ermbedding-based s S22 So0s

(w/ irrelevant filtering)

-+ A\ INAETR L= = ;- Combined 8133% 3424 $0.06
W % gD = 7'|- HE 13 :I:IJ Hi 11 x‘ﬂ % Related element localization

— (N T ERBERS T Sheleton format o o so
. _I%_ ;El ;ié*i* I\ T EJ. L‘A IEIE:' )]I] Agent]ess Eq 'I'E EE Edit location localization

Greedy 53.67% 189  $0.06
Y \ N — Direct from file-level 52.00% 208 $0.18
-_ % I\ T gﬁ 1IE Bq ;ﬁ ﬁjm ﬁ *ﬁ Multi-samples merged 59.33% 342 $0.07
53.33% 165
1 ) 1 ) T 2B B3 V<N A . e 53.33% 180
° E iﬁ! ;m“ .l‘it*u @ IJH ;mlj ﬁt Eq gn D E H’E-‘g ltI HB Multl-sa.mplcs 1n|:l1v1dua.l R2.67T% 168 Mu?
51.33% 213
E £ \Y 3
12T X SRR
Method | Performance Avg. $
Greedy location Method | Performance Avg. $
(40 samples) 88(2933%)  $0.22 Majority votin, 77 (25.67%)  $0.00
; jority voting . L
Ml]].‘].'SﬂmPlES mEIgEd a5 {2833%} $ﬂ.24 ¥ Rﬂ'gfﬂﬁﬂiﬂﬂ test 81 {2?0‘]%} $ﬂ.ﬂ1
(40 ﬂﬂfnplfﬂ +Reproduction test |  96(32.00%)  $0.25
Multi-samples 96(32.00%)  $0.29
(4 x 10 samples) 31
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