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Enhanced Personalized Learning Experiences by 
Leveraging Knowledge Graphs and Prompt 

Engineering 

Malav Naik 

x23271779 

 

1 Introduction 

The setup handbook includes libraries, software and hardware settings and critical code 
blocks relating to every phase of implementation. 

 

2 System Requirement 

2.1 Hardware Requirement 

Server specifications to host AI/ML models, API layer and databases: 
Multiple-core CPU (at least 4 cores, modern intel or amd or equivalent) 
Adequate RAM (at least 16 GB; 32 GB- or more, depending on large-scale or pro- 

duction hosting) 
GPU (NVIDIA CUDA-supporting GPU recommended over LLM inference/fine-tuning, 

in case it is done on-premises) 
SSD (256GB at the very minimum; more in case of requiring to store large knowledge 

graphs or conversation log) 
Constant internet connection to host cloud based and API integrations 
Development machine (local frontend / backend coding/testing): 
Contemporary PC/laptop having not less than 8GB RAM and 4-core processor 
Development could be made without GPU, but one would need it to do local LLM 

experiments 

 

2.2 Software Requirement 

Operating System: 
Linux (Ubuntu/Debian/CentOS) for backend and cloud/server; Windows/Mac for 

local development 
The use of citeppython programming language has been applied. Python is an in- 

terpreted general purpose, high, and dynamic programming language ManeVanderPlas 
(2016). The Application development is supported through Object-Oriented technique 
of programming. It provides numerous advanced data structures in abundance and is 
simple to learn and exercise.Python is sweet and and easy to learn language, though it 
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is an appealing language used in Application Development. influential and robust.Géron 
(2022) 

Coding has been done using Google Colab tool. Jupyter is open source and free 
Jupyter The Jupyter Project created notebook. Jupyter notebook is comparable to an 
interactive lab notebook in that it stores data, comments and code that allow editing 
that data. You can also run the notebook code and afterwards store the results.Brownlee 
(2018) 

Backend and API: 
Python 3.8+ (Flask server for REST APIs, AI/ML logic) SQLite (datastorage) 
Node.js Express.js (specifically mentioned for API Gateway pattern) 
Frontend: 
React.js (with Redux and Tailwind CSS for state management and responsive UI) 

 

2.3 Library and Packages 

Python Libraries: 
Flask (REST APIs WebSocket support) 
TensorFlow/PyTorch (for ML/AI layers, as reference frameworks) 
neo4j (for knowledge graph integration) 
Redis-py (Redis operations) 
OpenAI API client (connecting to GPT-3/3.5 or other LLMs) 
scikit-learn, numpy, pandas (data analysis, entity resolution, feature engineering) 
transformers / huggingface (LLM fine-tuning, if local) 
JavaScript/Frontend Libraries: 
React.js, Redux (state management) 
Tailwind CSS (styling) 
Socket.io or equivalent WebSocket library (real-time chat) 
Axios/fetch (API requests) 
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