BHRGREEBER

HKBU Faculty of Science

DEPARTMENT OF COMPUTER SCIENCE

PhD Degree Oral Presentation

PhD Candidate: Mr. LUO Ziyang

Date 10 September 2025 (Wednesday)

Time: 2:30 pm — 4:30 pm (35 mins presentation and 15 mins Q & A)
\Venue: ZOOM (Meeting ID: 979 5125 1707)

(The password and direct link will only be provided to registrants)

Registration: https://tinyurl.com/bucs-td (Deadline: 12:00 nn, 9 September 2025)

Evolutionary Data Synthesis for Enhancing Large Language Models in Code Generation

Abstract

The field of large language models (LLMs) has advanced rapidly, particularly in code generation, but
challenges remain in producing high-quality, diverse, and complex code instructions. This thesis investigates
evolutionary data synthesis as a strategy to enhance LLMs’ performance, introducing novel frameworks for
data generation, new methods for knowledge distillation, and a benchmark for code understanding.

We first propose Code Evol-Instruct, a framework that iteratively evolves programming tasks and
instructions to create increasingly complex and educational content. Using GPT-3.5 and GPT-4, it produces
progressively harder tasks that significantly boost performance across benchmarks such as HumanEval, MBPP,
and DS-1000, showing that data complexity and diversity matter more than scale alone. Building on this, we
introduce AMR-Evol, which improves knowledge distillation by evolving model responses rather than
copying teacher outputs. Experiments demonstrate notable gains in accuracy and relevance, with models
generating more meaningful code solutions.

To further optimize instruction synthesis, we present Tree-of-Evolution (ToE), an optimization-driven
framework that explores multiple evolutionary paths through a tree-structured process. Fine-tuning with
ToE-synthesized data achieves performance comparable to or exceeding models trained on millions of
samples, offering a scalable and efficient alternative. Complementing these frameworks, we propose
CodeJudge-Eval (CJ-Eval), a benchmark that shifts evaluation from generation to understanding by testing
models’ ability to judge the correctness of code. Results across 12 LLMs reveal that even state-of-the-art
systems struggle with this task, underscoring the need for deeper reasoning capabilities.

Together, these contributions advance methods for generating, refining, and evaluating code with LLMs,
providing new insights and pathways toward the future of Al-powered software engineering.

***ALL INTERESTED ARE WELCOME ***



