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TRANSFORM NATURAL LANGUAGE INTO CODE, 
HIGH PERFORMANCE ON BENCHMARKS



6
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KNOWLEDGE 
BASE

RETRIEVAL AUGMENTED GENERATION (RAG) 
AS PROMISING TECHNIQUE TO ENHANCE PERFORMANCE
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USER QUERY
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RELATED WORK: LLMS IN CODE GENERATION

• Performance varies widely across LLMs 
(Idrisov & Schlippe, 2024)
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RELATED WORK: LLMS IN CODE GENERATION

• Performance varies widely across LLMs 
(Idrisov & Schlippe, 2024)

• LLMs like Qwen2.5-Coder, CodeLlama, and GitHub Copilot generate reliable code 
(Touvron et al., 2023 ; Hui et al., 2024)

LLMS STILL STRUGGLE WITH COMPLEX LOGIC 
AND DOMAIN-SPECIFIC KNOWLEDGE (Huynh & Lin, 2025)
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RELATED WORK: RAG-BASED CODE GENERATION
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RELATED WORK: RAG-BASED CODE GENERATION

• External knowledge boosts code generation accuracy
(Wang et al., 2024)

• No single RAG configuration (LLM & retrieval methods) works best for all tasks 

or cost constraints 
(Yang et al., 2025)

• Some RAG systems update and refine their results across multiple steps.
(Su et al., 2024; Ma et al., 2025)

EFFECT OF RETRIEVAL CORPUS SIZE 
ON CODE GENERATION IS UNEXPLORED
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(Madaan et al., 2023)
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• Self-evaluation methods allow LLMs iteratively critique and revise responses 
(Madaan et al., 2023)

• Collaborative multi-agent systems and specialized prompting techniques improve 

quality of generated code
(Quoc et al., 2024; Zhang et al., 2024)

COMBINATION OF SELF-EVALUATION WITH RAG 
REMAINS UNEXPLORED FOR LLM-BASED CODE GENERATION
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BASELINE
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ENHANCED RAG WITH SELF-EVALUATION
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ENHANCED RAG WITH SELF-EVALUATION AND CODE EXECUTION
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LANGCHAIN

https://github.com/langchain-ai/langchain
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EXPERIMENTAL SETUP: LLM, DATA, EVALUATION

PASS@1 score

Generate code in 

Python for the 

following request: …

KNOWLEDGE 
BASE
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EXPERIMENTAL SETUP: LLM, DATA, EVALUATION

PASS@1 score

Generate code in 

Python for the 

following request: …

KNOWLEDGE 
BASE

MBPP+

• Evaluates functional correctness & 

edge cases

• Suitable for Python code generation

(Liu et al., 2023; 2024)
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EXPERIMENTAL SETUP: LLM, DATA, EVALUATION

PASS@1 score

Generate code in 

Python for the 

following request: …

KNOWLEDGE 
BASE

MBPP+ Qwen2.5-Coder-32B-Instruct

• State-of-the-art code 

generation model

• Strong performance

(Huynh & Lin, 2025)
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EXPERIMENTAL SETUP: LLM, DATA, EVALUATION

PASS@1 score

Generate code in 

Python for the 

following request: …

KNOWLEDGE 
BASE

CodeSearchNetMBPP+ Qwen2.5-Coder-32B-Instruct

• Enables retrieval of relevant code examples

• Python subset of 1k / 2k / 3k functions

• Embedded using jina-embeddings-v2-base-en

(Husain et al., 2020; Günther et al., 2024)
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EXPERIMENTAL SETUP: RAG IMPLEMENTATION

KNOWLEDGE  BASE
= VECTOR STORE OF CHUNKSVECTOR 

SIMILARITY 
SEARCH

TOP-K 
RETRIEVED 
CHUNKS

RETRIEVER

1.2

4.3

2.3

2.5

1.9

• Fetches 10 candidates, 

keeps the top k=8

• Balances relevance and 

diversity using λ = 0.85

• Maximal Marginal 

Relevance (MMR) reranking 

ensures the LLM gets useful, 

non-redundant examples

1.2

4.3

2.9

2.3

1.9

VECTORIZED 
QUERY
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