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. . In recent years, large language models (LLMs) such as CodeGen have demonstrated remarkable capabilities in automatic code
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generation. However, their practical deployment is limited by high computational cost and demanding hardware requirements. This

Englneerlng study proposes a three-stage pipeline to enhance the performance of the small CodeGen-350M model using supervised fine-tuning,

Vol. 11. No. 2 knowledge distillation from CodeGen-6B, and a retrieval-augmented generation (RAG) module to compensate for limited internal

> knowledge. The results show significant improvements in code quality and consistency, enabling the student model to approach the

Autumn and Winter 2024 behavior and accuracy of the larger teacher model. Incorporating RAG notably enhances semantic correctness and completeness in

code outputs.
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1. Short Introduction

Large Language Models (LLMs) have revolutionized code generation, yet their massive hardware requirements hinder
deployment in resource-limited settings. Although knowledge distillation and Retrieval-Augmented Generation (RAG) are proven
methods for model optimization, their synergy for lightweight coding assistants is not fully exploited. This work introduces a three-
stage pipeline—comprising SFT, Distillation, and RAG—to significantly boost the performance of the CodeGen-350M model. By
transferring teacher-level logic and integrating external code indexes, we enable a student model to achieve competitive accuracy
with a minimal parameter footprint.

2. Proposed Work

This study implements a three-stage optimization pipeline for the CodeGen-350M model. The design begins with Supervised
Fine-Tuning (SFT) on the Code Alpaca dataset to establish foundational syntax stability. Subsequently, knowledge distillation from
a 6B-parameter teacher model is utilized to align the student’s output distribution, successfully reducing KL Divergence from 63.31
to 59.62. The final stage integrates a Retrieval-Augmented Generation (RAG) module using FAISS and Jina embeddings to provide
real-time external knowledge during inference. Experimental results demonstrate a significant performance improvement, with the
average problem-solving score rising from 0.35 to 0.81. Discussion of the results confirms that this framework effectively mitigates
parameter constraints, allowing a lightweight model to achieve accuracy levels competitive with much larger architectures.

3. Conclusion

This study proves that a three-stage pipeline—SFT, Knowledge Distillation, and RAG—effectively elevates the performance of
small language models for code generation. While SFT establishes fundamental syntax, distillation aligns logic, and RAG
compensates for parameter limitations. Results show a significant jump in problem-solving scores from 0.35 to 0.81. Ultimately,
this framework enables a 350M-parameter model to achieve accuracy competitive with much larger architectures.
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1 Mostly Basic Python Problems
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! context

2 Instruction

3 Retrieved Context
4 Response
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