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Description

Learning-Based Program Repair refers to a type of Automated Program Repair technique that uses
Artificial Intelligence / Machine Learning algorithms to automatically identify and fix software bugs.

Recent work on learning-based program repair has achieved impressive results [0,1]. However, it is still
impossible to repair many bugs, especially those of a semantic nature or that are domain-specific
[2,3,4].

The main goal of this project is to create new Learning-Based Program Repair techniques that advance
the state of the art in this area. In particular, we will investigate how Large Language Models that have
been trained on code (e.g., OpenAI Codex [5], Github Copilot [6]) can be used for program repair,
potentially in combination with other techniques such as Self-Supervised Learning [1,2].

Automated program repair will revolutionize the software development industry, by dramatically
improving software quality, reducing costs associated with software maintenance, and freeing up
valuable developer time.

We will explore high-impact / high-value application domains. Examples include smart contracts for
blockchain systems [7] and infrastructure code [8], but selected candidates will have the opportunity
to apply the developed research in any domain of their interest.
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Requisites

The candidates should have an MSc in Computer Science or related areas.

Preference is given to candidates who satisfy one or more of the following criteria:

1. Interest in the areas of Software Engineering and Artificial Intelligence
2. Practical experience with modern Artificial Intelligence techniques, such as Deep Neural

Networks and Large Language Models
3. Experience with Automated Program Repair methods and techniques
4. Experience at publishing at reputable CS events related to the topics addressed in this project

Further Information

This project will be developed in collaboration with researchers from Universidade de Lisboa
(ULisboa) and Politecnico di Torino (POLITO). The selected candidate will have the opportunity to
spend time in Lisbon (Portugal) and Turin (Italy).

For more information, please contact João F. Ferreira (joao@joaoff.com)
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