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背景

PART 01



Agent

• LLM-based Agent

• 进行 tool call

• 环境交互

• 复杂任务

• 与 workflow 的区别

• 是否进行自主决策

“Agents are models using tools in a loop”
--------- Hannah Moran, Anthropic



面向复杂软件工程任务的 Coding Agent

• Bugfix Agent

• Build Agent



面向复杂软件工程任务的Coding Agent

• Reproduce Agent

• Evaluation Agent



Bugfix Agent
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Bugfix Agent

• 自动求解 GitHub issue 的 Agent

• bug fix 是复杂软件工程任务的代表

• 错误定位 和 缺陷修复

• 代码仓粒度的代码理解

• 代码生成：reproduce script 生成 & patch生成

• 命令执行：reproduce script 执行



Bugfix Agent

• 代码检索

• Code Knowledge Graph & LSP

• 动态调试

• Reproduce Script 的生成和运行

• 依赖代码仓运行环境

• 静态修复

• 生成修复计划，Symbol 编辑

• 不依赖代码仓运行环境



Evaluation on SWE-bench

• 12 个 Top Star Python 代码仓

• 收集 issue description / golden patch / test cases

• 检验 Agent 生成的 patch 是否能通过 test cases



Evaluation on SWE-bench

• Tech Giant

• AI Startup

• Academia



How TRAE Achieve #1 on SWE-bench Verified



How TRAE Achieve #1 on SWE-bench Verified



How TRAE Achieve #1 on SWE-bench Verified

[1] https://se-research.bytedance.com/blogs/trae-on-swe-bench-verified-71/



Bugfix Agent – Lessons Learned

[1] An Empirical Study on LLM-based Agents for Automated Bug Fixing.  Xiangxin Meng, Zexiong Ma, Pengfei Gao, Chao Peng, arXiv:2411.10213, 2024

• 高质量 issue description 仍然求解失败

• Stack Trace 较深

• 无法正确识别关联修改

• issue 描述中存在误导性求解方案

• Agent 系统和 Non-Agent 系统求解的差异

• Agent 系统探索了过多 fault 位置，导致最终选择错误

• Agent 缺乏采样，导致多样性较低

• Non-Agent 缺乏多轮对话和工具调用能力，补丁语法错误



Bugfix Agent 落地实践

• 问题修复类型

• 空指针异常 / 代码风格 / Clean Code 等

• 线上 crash

• Patch 接受率达 70%

• 静态求解方案仍是主要手段



Build Agent

PART 03



Build Agent

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

• 一个自动构建代码仓运行环境的 Agent

• 自动构建代码仓运行环境的重要性

• Verifier & Feedback

• RL Training

https://github.com/bytedance/Repo2Run


Build Agent

• 主要解决两个挑战

• 挑战 1：在docker container中配置环境

• 合适的 base image

• 依赖安装

• 依赖冲突

• 挑战 2：配置过程转为 dockerfile

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

https://github.com/bytedance/Repo2Run


Build Agent

• 挑战 1: 环境配置

• 基于反馈的 Rollback 操作

• 测试运行失败

• Bash 命令执行失败

• 依赖安装失败

• 合适的成功标志

• 测试命令成功运行

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

https://github.com/bytedance/Repo2Run


Build Agent

• 挑战 2: Dockerfile 生成

• 记录成功运行的命令

• 记录状态改变操作

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

https://github.com/bytedance/Repo2Run


Build Agent - Experiment

• DGSR

• Dockerfile Generation Success Rate

• ECSR

• Environment Configuration Success Rate



Reproduce Agent
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Reproduce Agent

• 动态求解的成功率远高于静态求解

• Reproduce 的成功率越高，修复效果越好

• test case generation

[1] 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



Reproduce Agent

[1] 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



Reproduce Agent

• F -> P

• golden patch 前失败

• golden patch 后成功

[1] 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



Reproduce Agent

[1] 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

• 评估 LLM 代码生成的质量

• 人工评分

• LLM-as-a-Judge

• LLM-as-a-Judge

• 缺乏多源领域知识

• 复杂代码理解不足

[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).



Evaluation Agent

[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).



Evaluation Agent

• Benchmark 构建

• 在多个相关性指标上领先 baseline



总结



未来展望
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