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Motivation and Background: 
Automated program repair (APR) [1] is driven by the availability of test cases to validate the auto-
generated patches. Evolutionary testing for APR [2] tries to mitigate the issue of overfitting existing 
test cases by generating new ones. Part of its proposed workflow is an evolutionary process that co-
evolves patches and tests. The test generation is based on EvoSuite [3] and uses manually extracted 
test oracles based on reports from issue trackers. With the power of Large Language Models (LLM), 
this project explores the automated extraction of test oracles, i.e., test assertions, which can help to 
fully automate the process of program repair. 
 
Student Task and Responsibilities:  

• Make yourself familiar with EvoRepair [2] and the Defects4J benchmark 
(https://github.com/rjust/defects4j).  

• Systematically explore the usage of various LLMs (commercial and open) for the purpose of 
test oracle extraction based on the available bug issues in the benchmark. 

• Combine your approach with EvoRepair for the purpose of automated program repair. 
• Curate a dataset with new programs to validate your workflow outside Defects4J. Ideally, 

this step helps to mitigate the issue of data leakage. 
• Design/select evaluation metrics and conduct a thorough evaluation of your approach. 
• Analyze the results and document your findings. 

 
Deliverables: 

• Extension of EvoRepair that uses LLMs for test oracle extraction 
• Evaluation artifacts (dataset, tools, etc.) 
• Documented findings of the conducted experiments 

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