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Motivation and Background:

Automated program repair (APR) [1] describes the process of automatically fixes software bugs, and
hence, promises great support for software developers in practice. Recent approaches in this field,
like AlphaRepair [2] and ChatRepair [3], as well as recently proposed SE agents [4] already made
significant progress towards this goal. This thesis project will explore the combination of various
LLMs with different tasks within the APR context. Therefore, we will implement our own SE agent,
which autonomously repairs software issues.

Student Task and Responsibilities:

o Make yourself familiar with the state-of-the-art LLM-based APR techniques and the current
LLM-based SE agents.

e Systematically explore the usage of multiple LLMs that act as a team of experts to repair
software bugs and build a tool that performs APR in this context.

e  Apply your tool on the Defects4) benchmark (https://github.com/rjust/defects4j).

e Explore more sophisticated SE tasks with your approach (i.e., beyond just repairing a known
bug), e.g., by investigating the issues in SWE-bench (https://www.swebench.com/).

e Design/select evaluation metrics and conduct a thorough evaluation of your approach.

e Analyze the results and document your findings.

Deliverables:
e LLM-based APR tool that combines multiple LLMs
e Evaluation artifacts (dataset, tools, etc.)
e Documented findings of the conducted experiments

Pre-Requisites: (Programming Languages, OS, Skills, Papers, etc)
Knowledge in Java, Python, and LLM prompt engineering is helpful for this project.
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