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Abstract

In the context of rapid software development, ensuring code reliability is a key prerequisite
for the stability and efficiency of development processes. Modern code development requires
the ability to quickly identify both syntactic and logical errors.

In recent years, the advancement of Large Language Models (LLMs) has significantly
simplified the detection of so-called Defects in source code. However, such models are either
unavailable for all programming languages or are too resource-intensive and not tailored to
the specific needs of individual IT organizations.

This master’s thesis aims to develop a lightweight artificial intelligence model for the
Python programming language that can be easily integrated as an extension into text editors
such as Visual Studio Code. The model is expected to support Just-In-Time (JIT) error detection
and provide feedback to the user in real time. Its key advantages include local deployment,
compact model size, and full user control over the model’s behavior during operation.

Within the scope of this research, a Transformer-based model — CodeBERTa-Small — was
selected and fine-tuned on the Defectors dataset (A Large, Diverse Python Dataset for Defect
Prediction). The model achieved an accuracy of 98.2% in detecting defects on a per-line basis
within Python source code.

This study also explores how defect prediction systems can substantially improve the
daily workflows of software engineers by enabling smarter, more responsive development

tools.

Keywords: CodeBERTa-Small, Just-In-Time (JIT) error detection, Visual Studio Code extension,

Transformer-based code analysis, semantic defect prediction.



