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Agent

* LLM-based Agent

« 1H#17 tool call
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"Agents are models using tools in a loop ”
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» HESEFRXHITZ{ESA Coding Agent NiDD 6"

 Bugfix Agent
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» ErEZERE TEESHCoding Agent AIDD 6"

» Reproduce Agent

issue
description
\ /// YA
\
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reproduce script £
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N Mae . NS




Bugfix Agent
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« Code Knowledge Graph & LSP
» HISEL

» Reproduce Script BY4ERFIIETT
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Evaluation on SWE-bench NiDD 6!
« 12 /> Top Star Python (i3S
. YZ&

UL

Issue description / golden patch / test cases

- }03& Agent &Y patch 2EE5@IT test cases

O Issue > ( w# Language Model ) EL Unit Tests

data leak in GBDT due to warm J
start (This is about the non-

histogram-based version of... i1 Generated PR

Pre PR PostPR Tests

join_struct_col
+20-12 HHENR
vstack_struct_col

() Codebase B sklearn
B sklearn/ D regs.txt 3 gradient_boosting.py

BB examples/ [) setup.cfg O helper.py
O READMErst [J setup.py B utils =

9

dstack_struct_col

matrix_transform

SRS YA NA S

euclidean_diff
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» Evaluation on SWE-bench NiDD 6

Lite Verified Full Multimodal

« Tech Giant

Open Weight Model Open Source System Checked (All Tags Selected)

Model 0 %Resolved  Org  Date Logs  Trajs  Site
. Al Startup TRAE @ 70.6%

&) CORTEXA 68.20 2025-05-16 v v (£

. @ Aime-coder vl + Anthopic Claude 3.7 Sonnet 66.40 © 2025-05-14 v v -

* AC a d e m I a E® OpenHands 65.80 ] 2025-04-15 v v (£
Augment Agent vo 65.40 2025-03-16 v v @

@ Amazon Q Developer Agent (v20250405-dev) 65.40 aws 2025-04-05 V4 v ©

WsB Programmer 01 crosscheck5 64.60 B 20250117 v v @

& PatchPilot-v1.1 64.60 O 2025-05-03 V4 v4 -

AgentScope 63.40 2025-02-06 v v @

Tools + Claude 3.7 Sonnet (2025-02-24) 63.20 o 2025-02-24 V4 v e

Blackbox AI Agent 62.80 - 2025-01-10 v v e
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» How TRAE Achieve #1 on SWE-bench Verified NiDD 6

Resolve Rate Comparison by Model
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Figure 1: Resolve Rate Comparison by Model
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» How TRAE Achieve #1 on SWE-bench Verified NiDD 6!

Resolve Rate vs. Sample Space Size
—8— Resolve Rate by LLM-as-a-Selector (pass@1l)
Optimal Rate by Union All (pass@k)
0.78 -
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g
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Figure 2. Resolve Rate vs. Sample Space Size
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How TRAE Achieve #1 on SWE-bench Verified NiDD 6™

1. Generation 2. Filtering 3. Voting

Issue i

@ Description i
y
[@@ Coders] i

______________________________________

Project
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&
!
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4 N

o6 L PER-

|
LC:amdidate Patchesj i . Filtered Patches )
1

———————————————————
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-

&
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_J

..____.I_________________________..
o
(9]
B ¢
(o]

——————————————————————————————————————

[1] https://se-research.bytedance.com/blogs/trae-on-swe-bench-verified-71/
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Bugfix Agent — Lessons Learned NiDD 6

- 5[RE issue description {JAAKERIN
« Stack Trace BF
« ToALEHRAIREMZEL
* issue HIAPEFERSHKESZ
. Agent Z%FF0 Non-Agent RFTKIRINER
- Agent RFIFETIISE fault (IE, SEREZEREIR
 Agent TRZ2KAE, SESHFIERIK
« Non-Agent IRR=ZEHIHEFITEEREEN, 1T ERBIR

y

[1] An Empirical Study on LLM-based Agents for Automated Bug Fixing. Xiangxin Meng, Zexiong Ma, Pengfei Gao, Chao Peng, arXiv:2411. 10213 2024
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» Bugfix Agent jEiisCi% NiDD 6

. [ARYZESEE
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Build Agent NiDD 6!

- — N BEaEENREEEITIMERY Agent

- Bt CIE TIMERER Y
 Verifier & Feedback

 RL Training

Repository |

[1] https:.//github.com/bytedance/Repo2Run
[2] Hu, Ruida, Chao Peng, Xinchen Wang, and Cuiyun Gao. "An lim-based agent for reliable docker environment configuration." arXiv preprint arXiv:2502.13681 (2025).
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https://github.com/bytedance/Repo2Run

Build Agent NDD 6

» EEFFERIE b

« Pk 1: 1Edocker containerdh i HIfE
« &1EHY base image
.« KR
o {KERHSE
« Bkl 2: ECEIIFERL /9 dockerfile
ild ~ cke,ri-‘.l

[1] https://github.com/bytedance/Repo2Run
[2] Hu, Ruida, Chao Peng, Xinchen Wang, and Cuiyun Gao. "An lim-based agent for reliable docker environment configuration." arXiv preprint arXiv:2502.13681 (2025).
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https://github.com/bytedance/Repo2Run
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Build Agent

Phik 1: INEECE
- EFRI%AY Rollback #4E

il

° l)le_t\_ 17
 Bash ap<SH TN
o« (KEiZIRW

« SIERIBINIRE
« Mhxap < AINETT

[1] https://github.com/bytedance/Repo2Run

NDD ¢

[1] system prompt

You are an expert skilled in environment configuration. Your task is to

configure the environment in Docker, and successfully run tests in the

repository. The docker environment is started with base image python:3.10. .
| All of the source code is in “frepo’.

[2] envirenment monitoring
I need to understand the structure of the root directory.

[9] observation

Running ‘runtest

ERRORS
ERROR collecting srcftest_menu.py
E ModuleNotFoundError: No module named ‘menu”...
ERROR collecting testsftest workday. acraper%m
E ImportError: cannot import name 'StrEnum'’ ‘enum’..
{{usrflocalflib/python3. 10/enum.py)
no tests collected, 2 errors in 0.39s

LICENSE README md config docker docs job_scraper src tests

Exacute with relurn code: 0, runring successfully!

[16] bash commands and test running

The “menu.py” module is located in the "sr¢” directory. To resolve the "Module
NotFoundError, | need to set the "PYTHONPATH® to include the "src” directory.
M.er ity | will run test again.

“‘bash
export PYTHONPATH=/repo/src BB runtest

[17] observation

Running "export PYTHONPATH=/repo/src’...
(no output)

Execute with retum code: 0, running successfully!
Running ‘runtest’.

1s frepo Execute with return code: 2, runring failed, so | have reverted it back o the previous state,
which is the environment before running this command.

3] ubservalion .

Lu‘]‘mg 1s /r [10] base image change

Lo introduced in

[4] environment monitoring
1 will look for any files in the root or common subdirectories that might contain
dependancy information, such as requirements.txt or its variants.

iy Irepo -name "requirements®.txt”

[5] observation
Running ‘find frepo -name "requirements®.txt
Irepolconfiglrequirements. txt

Execute with fetumn code: 0, running successiully!

| need to address the Issuewﬂh StrEnum’ import. The "StrEnum’ class was
thon 3.1, is causing an issue in Python 3.10. | will
angathe Python version lﬂ 3.1 to fix this issue.

““bash
change_python_version 3.11

[11] observation

Running ‘change_pythan_version 3.11"
Container jovial_kirch 6¢56 started with image build_env_python:3.11

You have successfully switched the docker container's Python version to 3.11.
Note that you have drop all previous configurations.

Exacute with retum code: 0, running successfullyl

[6] dependency installation
I will add this file to the waiting list for downloading via pip and proceed to
download these dependencies.

ash
Haitinglist addfile /repo/config/requirements.txt &8 download

[12] dependency installation

The Python version has been switched to 3.11, which should resolve the
“StrEnum’ \mpon issue. | will now proceed to re-download the dependencies o
speﬂﬂed in the “requirements.txt’ file.

ua:\tmgl:\st addfile /repo/config/requirements.txt & download

[7] observation

Running ‘waitinglist addfile /repo/config/requirements.txt

The following entries in "frepo/requirements.txt” have been successfully added

fo the waiting list:

beautifulsoup4==4.9.3, requests==2.25.1, openai, python-dotenv,

selenium==4.25.0, webdﬂver -manager==4.0.2

Execute with returmn code: 0, running successfully!

Running ‘download’.

In this round, the lﬂ\lawmg third-party libraries werasumemfu\ly downloaded.
They are: beautifulsoup4==4.9.3 (using tool pip), ..., webdrive

manager==4.0.2 (using toal pip)

No third-party libraries failed to download in this round.

Execute with return code: 0, running successfully!

[8] test running
| will proceed to the tests fo ensure the environment is correctly configured.

—

[13] observation
Running ‘waitinglist addfile /repo/config/requirements.txt

Exacute with retum code: 0, runring successully!
Running *download

Execute with return code: 0, runring successiully!

[14] environment monitoring

Now, | will address the first issue by checking if ‘menu’ is a local module or if
it's missing from the project setup. Ifit's local, | might need to set the
PYTHONPATH' environment variable.

find /repo -name "menu.py”

[15] observation

Running “find frepa -name "menu.py”
[Irepofsreimenu py

Exscute with ratum cade: 0, running successfullyl

ERRORS
ERROR collecting srcftest_menu.py...
E  File "repofjob : snfapaq'twnmdaylsr.mpar py", line 77
E  selfupdate_func(f"Scraping Workday mmpan\a M(", " join(self.company
_urlskeys())
E SyntaxError: f-string: expecting }' ...
no tests collected, 1 errors in 1.65s
Exacute with retum code: 2, running failad, 5o | hava reverted it back to the previous state,
which is the environment before running this command.

[18] code editing
The error in "job_scraper/worl
ﬁx lhe f-string syntax error.

py isduetoa f-string. Il

tnspmnh scraperiworkdaylscraper. py
i EARCH

<<ccce< |
self.update_func(f"Seraping Workday companies:t{", *join(self.company_urts keys())")

pdata_func("Scraping Workday companies:i{, ' join{sell.company_uris keys()j").
s35535> REFLACE

[19] observation
Running editing
* Succeed Patch:

POichasaEp

Execute with return code: 0, running successfully!

[20] bash commands and test running
| have reapplied the fix for the f-string syntax in

e job_scraperiworkday/scraper.py’. | will re-export the "PYTHONPATH' and re-
run the tests to verify if the environment is now correctly configured.

export PYTHONPATH=/repo/src 88 runtest

[21] observation

Running * export PYTHOMPATH=/repo/src”

(no output)

Execute with retur code: 0, running successfully!

Running * runtest
sraftest_menu.py::TestManageResume::test_manage_resume...
Congratulations, you have successfully configured the environment!

:Agntzst
Internal Environment

base image
change

base image test running

Reset the sandbox Code Repository

@_

environment
monitoring

one by one

bash
commands

dependency
installation

Event history
Actions
Observations
Finished commands

result
processor ‘

|

rollback

Muiltiple interatives of

environment by
applying the new
base image

dependency
management

environment-agent
interaction

Dockerfile

External Environment

Dockerfile
generator

Action
Generated by Agent

Applied to Sandbox

extract actions from agent responses

[2] Hu, Ruida, Chao Peng, Xinchen Wang, and Cuiyun Gao. "An lim-based agent for reliable docker environment configuration." arXiv preprint arXiv:2502.13681 (2025).
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https://github.com/bytedance/Repo2Run

» Build Agent

« Bk 2: Dockerfile 4R

. BRAINE TR
BRI

W 0 N O s W N =

- A a a
W N . O

15

(a) Commands running in the internal environment.

(default base image: python:3.10)

internal command S dir
code
Is /repo 0 /
cat /repo/README.md 0 /
pip install A 0 /
pip install -e /repo 1 /
change_python_version 3.11 0 /
cd frepo 0 /
cat setup.py 0 /repo
pip install -e . 0 /repo
python code_edit.py 0.patch 0 /repo
poetry install 1 /repo
pip install B>=1.0, <2.0 0 /
runtest 1 /
export TOKEN=123 0 /
runtest 0 /
pipdeptree —json-tree 0 /

0. We begin with the default base image python:3.10

FROM python:3.10

1-4. The commands "Is", “cat” are safe commands, so th
added into Dockerfile. Instead, we save the command “pi
The command “pip install —e .” failed, so rolling back

FROM python:3.10
RUN pip install A

NDD 6"

10-12. The command “poetry install” fa
successful execution of “pip install B>=
commands “runtest

d, so rolling back. Save the
<2.0". Ignore all preset

FROM python:3.11

RUN cd /repo && pip install —e .

RUN cd /repo && python /code_edit.py /patch/0.patch
RUN pip install B>=1.0, <2.0

13. The export statement is converted into an ENV instruction for
persistent retention.

5. The base image is successfully changed, so all previous
configurations are discarded, leaving only the new base image
python:3.11.

FROM python:3.11

6-8. The commands “cd”, “cat” are safe commands, so they will not be
added into the Dockerfile. Instead, we save the command “cd /repo &&
pip install —e

[

FROM python:3.11
RUN cd /repo && pip install —e .

9. Successfully edited the file. Apply a patch in the extemal environment

and save the "python code_edit.py" statement
2P

FROM python:3.11
RUN cd /repo && pip install —e .
RUN cd /repo && python /code_edit.py /patch/0.patch

FROM python:3.11

RUN cd /repo && pip install —e .

RUN cd /repo && python /code_edit.py /patch/0.patch
RUN pip install B>=1.0, <2.0

ENV TOKEN=123

14-15. After passing the tests, use “pipdeptree” to record the actual
installed versions of the cument Python third-party libraries, and replace
non-specific constraints in the Dockerfile with these actual versions
Additionally, since code editing is required, copy the “code_edit.py”
script and patch file(s) into the Docker container.

FROM python:3.11

COPY code_edit.py /code_edit.py

COPY patch /patch

RUN cd /repo && pip install -e .

RUN cd /repo && python /code_edit.py /patch/0.patch
RUN pip install B==1.5.1

ENV TOKEN=123

(b) The process of generating the Dockerfile by Dockerfile generator.

Figure 4: An example of the Dockerfile generator to transfer the commands into a runnable Dockerfile.

[1] https://github.com/bytedance/Repo2Run

[2] Hu, Ruida, Chao Peng, Xinchen Wang, and Cuiyun Gao. "An lim-based agent for reliable docker environment configuration." arXiv preprint arXiv:2502.13681 (2025).

2025 AlH-FREEFIER | BIBAl E2H A

G Mae



https://github.com/bytedance/Repo2Run

Build Agent - Experiment NiDD 6!

« DGSR
« Dockerfile Generation Success Rate
« ECSR
« Environment Configuration Success Rate
Table 2: The results of ablation experiments. Table 1: The results of different baselines.
Metric DGSR ECSR Metric DGSR ECSR
. pipreqs 29.8% (125) 6.0% (25)
w/o dual-environment 92.4% (388) 41.7% (175) LLM generator 47.6% (200) 22.1% (93)
w/o Dockerfile generator 19.5% (82) 13.8% (58) SWE-agent 26.9% (113) 9.0% (38)
RBpOZRllIl 100% (420) 86.0% (361) RCpOZRllll 100% (420) 86.0% (361)

2025A - RABFIER |HIBAl EEH A
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Reproduce Agent NiDD 6

» B RARHI R INZR I 5 T a8 oK iR
» Reproduce HIRIIZRES, ZEERMEF

- test case generation

[11 Wang, Xinchen, Pengfei Gao, Xiangxin Meng, Chao Peng, Ruida Hu, Yun Lin, and Cuiyun Gao.
AEGIS: An Agent-based Framework for General Bug Reproduction from Issue Descriptions. FSE 2025
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Reproduce Agent NiDD 6

Input (a) Bug-related context summarization module
a a
? Issue description Code repository
-«']
Issue description Bug description Buggy code
@ (1) Retrieve
g * Recommended test case Bug-related test —
. (2) Rerank
L Code repository ) (3) Summarize | Current and expected result Relevance explanation
=)
. . Restart > Create «
— 0 1 !
= Modify > Execute
Generated bug t . \ ! :
Output (b) FSM-guided script generation module

[11 Wang, Xinchen, Pengfei Gao, Xiangxin Meng, Chao Peng, Ruida Hu, Yun Lin, and Cuiyun Gao.
AEGIS: An Agent-based Framework for General Bug Reproduction from Issue Descriptions. FSE 2025

2025ALFEBTIES B HA E2F & P Mae .




Reproduce Agent NiDD 6

eF->P Table 1: Comparison results between AEGIS, the LLM-based
methods, and the agent-based methods.

» golden patch g5

q H = Method F—-XxP—PF-—>P
. T
golden patch /aRkL] ZEROSHOT 388 36 | 58
LLM-based ZEROSHOTPLUS 554 7.2 || 10.1
LIBRO 60.1 7.2 || 15.2
AUTOCODEROVER| 438 7.6 | 9.1
Agent-based AIDER 57.6 8.7 || 17.0
SWE-AGENT 482 98 || 16.7
AEGIS 900 9.0 | 36.0

[11 Wang, Xinchen, Pengfei Gao, Xiangxin Meng, Chao Peng, Ruida Hu, Yun Lin, and Cuiyun Gao.
AEGIS: An Agent-based Framework for General Bug Reproduction from Issue Descriptions. FSE 2025

2025ALFEBTIES B HA E2F & P Mae .




» Reproduce Agent

@ Verified

NDD 6™

Script Mode + Unit Test Mode

Model Qrg S (1) AC Date Traj.
2 AEGISE It 47.8% 26.0% 202512117 &
6 @ Amazon Q Developer Agent v20250405-dev aws 37.7% 52.7% 2025/4/10 &
& OpenHands Cl setup® ) 28.3% 52.4% 2025/2/18 &
6 OpenHands vanilla oo 22.8% 43.6% 2025/2118 &
SWE-Agent+ 2 18.5% 27.6% 2024/5122 &
SWE-Agent Mistral Large 2 a 16.3% 23.0% 2024/5/22 &
SWE-Agent GPT-4 2 15.9% 26.5% 2024/5/22 &

[11 Wang, Xinchen, Pengfei Gao, Xiangxin Meng, Chao Peng, Ruida Hu, Yun Lin, and Cuiyun Gao.
AEGIS: An Agent-based Framework for General Bug Reproduction from Issue Descriptions. FSE 2025
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Evaluation Agent NiDD 6t

* THE LLM RIBERRIRE
+ A%
« LLM-as-a-Judge

Evaluation Re_sult

\'

« LLM-as-a-Judge
» TRZ SRV
- SIEIERAE

[1] Wang, Xinchen, Pengfei Gao, Chao Peng, Ruida Hu, and Cuiyun Gao.
CodeVisionary: An Agent-based Framework for Evaluating Large Language Models in Code Generation." arXiv preprint arXiv:2504.13472 (2025).

I R

2025 AlH-FREEFIER | BIBAl E2H A




» Evaluation Agent NiDD 6t

### Report: This file has some code style issues,
specifically...

Interaction

Sure! Here’s a step-by-step
guide on how to ...

Input (a) Multisource knowledge analysis stage Agent Runtime
__________________________________ , o o o e e mmmmmmoo
—-» Construct [ - Analyze —

Code Generation Task L? - - !

h I Programming Environment ] I Dependencies | X —{-’ Step 1: Execute
Hi, how can I read a CSV file : 1| ### Thought: I will execute the first step in the plan. " Dynamlc Execution
using Pandas in Python, print . - 'l ### Action: linter_analyse -f count.py
its contents, handle | Environment Variables I Configuration Files l U] 1] ### ovservation: Linter analyse report ... oo
exceptions, count each word's ||| |7~ "7 """ TTTTTTTTTqT oo T oo o oo 1| f# State: Execute i
occurrences, and save the [mmmmm e e Y e 1
results to a new file? | Comprehend i | +__Step 1: Analyze Unit Tests

1 ! 1| ### Thought: I will report the evaluation result of the

1 Requirment 1 ’ Read and print file contents | : : current step in the plan.

: | y| ### Action: anmalyse_current_step E|

I . I || ### State: Analyse
LLM-generated Response/; - | Requirment 2 ’ Handle file reading exceptions | 1

— I 1

i e

1 I 1

1 I 1

Requin'nent 3 ’ Count and save occurrences of words Ofservation

Step 2: Execute

__________________________________ \
N P B J _________________ ### Thought: I will execute the second step in the plan. @

def read file(path): r ### Action: python3 count.py Q

def count_words(text):

def save_counts(counts, path):

### Ovservation: Execution message of the file ... Web B a
Goal:Static Linter Analysis, ### State: Execute e rowsing

Step 1 Guidance:Use "linter_analysis™ to check the ...

Make sure to replace
‘input.csv' and
‘word_counts.csv' with the
actual paths to your input and
output files.

1
1 1
I 1
' B
o
' B
an tep 2: Analyz
St 2 Goal:Dynamic Execution Analysis, 1 1 ) Sp /20
ep Guidance:Execute the code and analyze ... ol 1|## Thought: I will report the evaluation result.
I 1
1 1
o
o
o
'
| 1

### Action: analyse_current_step
M Status: Analyse Screenshot
### Report: Based on the execution message, we think ...

St 8 Goal:Web Browsing Analysis,
ep Guidance:Use “web_browse' for reference insight ...

Goal:General Semantic Analysis,
Guidance:Analyse the functionality of ...

Step3, Step4... '_C
(70 Narmtinting hacad cnmilnn otana T F ________________ Static Linter

Output 1 (b) Negotiation-based scoring stage
! I think my score

: |na score is / suestlons
|
1
1
1
1\

O - ; Thanksforsuggestions. D Ique on your O %

The evaluation score is: 3.3.
Here is an evaluation report:

v ]

Evaluation Report

(A)

General Semantic

Bash Command

[1] Wang, Xinchen, Pengfei Gao, Chao Peng, Ruida Hu, and Cuiyun Gao.
CodeVisionary: An Agent-based Framework for Evaluating Large Language Models in Code Generation." arXiv preprint arXiv:2504.13472 (2025).
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Table 1: Statistics of the constructed benchmark.

o B enc h ma rk 1:'29 E; Statistics Number
Samples 363
Coding Scenarios 37
Programming Languages 23
Average String Length
Code Generation Task 1,906
LLM-generated Response 2,650

- EZMBEXEER EWST baseline

Table 2: Comparison results between CodeVisionary and baseline methods.

Models GPT-3.5-turbo Claude-3.5-Sonnet GPT-40

Metrics Tp Ts T Tp Ts T Tp Ts T
VANILLA 0.083 0.129 0.117 0.033 0.098 0.094 0.010 0.047 0.045
ICE-SCORE 0.100 0.177 0.157 0.029 0.096 0.092 -0.011 0.054 0.051

CODEJUDGE 0.130 0.130 0.120 0.097 0.074 0.072 0.025 0.078 0.076
CodeVisionary 0.329 0.342 0.288 0.312 0.245 0.222 0.218 0.156 0.140
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