AI – Based text  Generation

Project Title: Fine-Tuned text  Generation Model 
Objective: 
To develop and deploy a fine-tuned causal language model capable of generating text snippets based on given prompts or function definitions.
Problem Statement: 
Writing efficient and correct code can be time-consuming and challenging. Programmers often spend significant time searching for code examples or manually constructing code segments. A model that can assist in code generation could significantly improve developer productivity.
Proposed Solution: 
We propose to fine-tune a pre-trained causal language model on a relevant dataset of Python code to generate Python code snippets based on user input. The model will take a partial code segment or function definition as input and produce a complete or extended code segment as output.
Dataset Description: The provided code is in "wikitext", "wikitext-2-raw-v1"
 dataset used for fine-tuning the model. It's assumed a dataset of Python code, possibly from a public repository like GitHub or a curated collection of code examples, was used. 
Methodology:
· Data Preprocessing:  Preprocessing steps (e.g., cleaning, tokenization, formatting) shown but were presumably performed before training. This  have included handling comments, string literals, and different coding styles.
· Model Design: A causal language model (CausalLM) architecture is employed, fine-tuned for code generation.
Tools and Technologies:
· Python
· Streamlit (for deployment)
· Transformers library (Hugging Face)
· PyTorch
· A pre-trained causal language model (specific model not specified)
Model Architecture:
 The code utilizes AutoModelForCausalLM, indicating a transformer-based architecture. The specific pre-trained model used as a base gpt2  model
Results & Analysis:  The code has quantitative or qualitative analysis of the model's performance.
Application Deployment: 
A Streamlit web application is used to deploy the model, allowing users to interact with it through a text input field and a submit button.
App link : - https://huggingface.co/spaces/YAMITEK/text_Generation
Key Insights & Recommendations: 
Further analysis and evaluation are required to gain insights into the model's performance and limitations. Recommendations for improvements could be made based on a thorough evaluation.
Future Scope:
· Evaluate the model using appropriate metrics (BLEU, ROUGE, custom metrics).
· Explore different pre-trained models and training hyperparameters to optimize performance.
· Incorporate techniques to improve code quality and correctness (e.g., incorporating static analysis).
· Expand the dataset to include more diverse code examples.
· Implement a more sophisticated user interface with features like code completion and error detection.


Conclusion:
The provided code implements a basic Streamlit application for deploying a fine-tuned code generation model. However, crucial details about the dataset, training process, and model evaluation are missing. Further development and evaluation are necessary to fully assess its capabilities and potential.
References:
· Hugging Face Transformers library documentation. 
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