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Variational Prefix Tuning for Diverse and Accurate Code 
Summarization Using Pre-trained Language Models

Code Summarization Performance

• First work to enable diverse and accurate code 
summarization for Large Language Models of Code.

• Proposed a novel approach (VPT)  to integrate the 
CVAE framework into LLM in a modular way, 
eliminating the need to retrain the entire LLM.

• Demonstrated the adaptability of VPT by applying it 
to several transformer-based pre-trained models.
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Qualitative Examples:

Performance compared other diverse generation baselines in oracle metrics

Comparison of diversity in results generated by different methods

Encoder Decoder
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• We aim to maximize the likelihood of containing at 
least one adequate output. Therefore, we use the 
oracle metrics which takes the best result in the set.

Variational Prefix Tuning:

1. decorator to add a default structuring element to morphological operations.

2. generates a binary structure for the given selem.

3. decorator to generate a binary structure of the image if no selem is specified.

4. return a decorator that generates a binary structure for the given selem.

5. return a binary structure for the given selem.

6. decorator to generate a default structuring element for morphological 
operations.

Beam Search:

1. decorator to add a default structuring element to morphological operations.

2. decorator to add a default structuring element to morphology functions.

3. decorator to generate a binary structure for binary morphological operations.

4. decorator to generate a binary structure for an image if no selem is specified.

5. decorator to generate a binary structuring element if no selem is specified.

6. decorator to generate a binary structure for morphological operations.

• Inspired by prefix tuning, We use a variable set of 
vectors sampled from a learned distribution to steer 
the decoding process into diversified outputs.

• Conditional Variational AutoEncoders (CVAE) has 
been shown effective in other diverse  generation 
tasks like dialog generation and image caption.
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