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PATCH: Empowering Large Language Model with Programmer-Intent Guidance 
and Collaborative-Behavior Simulation for Automatic Bug Fixing

Background

Limitations in LLM-Based Approaches

Key Contributions of PATCH

Experimental Results

What is Bug Fixing?
p Corrective maintenance process of identifying and 

resolving bugs in software code
l         Analyzing failure symptoms to locate the bug’s root cause
l         Implementing patches to correct unintended behavior
l         Applying verification strategies to ensure patch correctness

    labor-intensive
   error-prone

Existing Bug-Fixing Approaches
p Search-based

l Utilizes pre-defined patterns mined from historical open-source repositories to generate patches
p Semantic-based

l Synthesizes patches by solving repair constraints derived from test suite specifications
p Neural-based

l Leverages deep learning models to autonomously learn bug-fixing patterns from code corpora
p LLM-based (in a directly end-to-end manner)

l Applies prompt engineering to LLMs using buggy contexts and task-specific examples

① Missing additional information as guidance for LLMs
Code Snippet of Buggy Method

－
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    private DefaultMetadata makeMetadata(ResultSet current) throws SQLException {
        ...
        byte[] md5 = Hex.decodeHex(md5hex.toCharArray());
        ...
        meta.setMd5sum(md5); // Buggy Hunk
        meta.setMd5sum(new String(md5)); // Human-Written Patch
        ...
    } LLM

input

output

...
    public void setMd5sum(String md5sum) {...}
...

Repository-Level Dependence Context
Natural Language Description
of Human Programmer Intent

Fixing different data type errors. meta.setMd5sum(md5hex)

LLM-Generated
Candidate Patch

② Treating bug fixing as a single-step, end-to-end process
Buggy Context with 
Few-Shot Examples
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Performance Metric Evaluation
p PATCH demonstrates superior performance compared to all the baselines on the 

augmented BFP benchmark

Generalizability Evaluation
p PATCH demonstrates a substantial performance advantage 

over the baselines across different APR benchmarks


