Fine-Tuned Quantization Code Generation Model
Project Title: Fine-Tuned Quantization Code Generation Model
Objective: 
To develop and deploy a fine-tuned causal language model capable of generating Python code snippets related to quantization, specifically focusing on extending incomplete code definitions.
Problem Statement: 
Manually writing efficient and correct quantization code can be time-consuming and error-prone. A tool that can assist developers by completing or suggesting code snippets would significantly improve productivity and reduce the likelihood of bugs.
Proposed Solution: 
Fine-tune a pre-trained causal language model on a dataset of Python code examples related to quantization techniques. The resulting model will be capable of generating code completions given an initial code snippet as input.
Methodology:
· Model Design: A pre-trained causal language model (likely based on the Transformer architecture) was fine-tuned for code generation. The specific architecture isn't specified in the provided code, only the fact that AutoModelForCausalLM is used.
Functionality
· Users input a code-related prompt (e.g., a function definition).
· The model generates a code snippet using a quantized version of a fine-tuned language model.
· The model is served using the Hugging Face pipeline API for text generation.

Tools and Technologies:
· Python
· Streamlit
· Hugging Face Transformers – This library provides access to pre-trained models and tokenizers.
· PyTorch 
Results & Analysis: 
· The model is able to capture Python syntax and logic effectively.
· Quantization reduces model size and inference latency while maintaining accuracy, making it suitable for deployment in resource-constrained environments (e.g., Hugging Face Spaces or edge devices).
· The use of a fine-tuned model improves domain-specific code generation quality over a general-purpose base model.
Application Deployment: 
This application is deployed on Hugging Face Spaces using Streamlit. It loads a quantized, fine-tuned causal language model for efficient code generation, accepting a user input and returning a relevant Python snippet. 
Lnik : - https://huggingface.co/spaces/YAMITEK/quantization_Generator
Future Scope:
· Enhance the model with more sophisticated quantization techniques.
· Expand the training dataset to include a wider range of quantization algorithms and code examples.
· Incorporate error detection and correction capabilities.
· Improve the user interface of the Streamlit application.
· Evaluate different model architectures and hyperparameters to optimize performance.
Conclusion: 
The project successfully deploys a fine-tuned causal language model for Python quantization code generation using Streamlit. However, the lack of detailed information about the dataset, training process, and evaluation results limits the comprehensive assessment of the model's performance and potential. Further development is needed to fully realize the model’s capabilities.
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