	
	
	



MARS Graduation Project Report – Summary
MARS is a full-stack retail management system developed as a Computer Engineering graduation project at An-Najah National University. The project aims to solve the problem of electronics stores relying on multiple disconnected systems and manual processes for managing sales, inventory, payments, contracts, and employee activities.
The system combines customer e-commerce features with internal store management into a centralized platform. It consists of:
   •  A React-based web application 
   •  A React mobile application 
   •  A Node.js and Express backend 
   •  A MySQL database

Main Features
The platform includes numerous retail management functions, such as:
· Online shopping and product browsing 
· Point-of-Sale (POS) for in-store sales 
· Product and inventory management 
· Installment contract management 
· Payment recording and tracking 
· Employee management and role-based access 
· Working hours and attendance tracking 
· Project and task assignment 
· Branch management 
· Customer order management 
· Mobile support for employees and administrators


Artificial Intelligence Features
The project incorporates two AI-related prototype services:
· OCR (Optical Character Recognition): Extracts information from uploaded receipts to reduce manual data entry. 
· Recommendation System: Suggests products based on customer behavior, product popularity, and purchase history using lightweight heuristic methods.


System Architecture
MARS follows a modular three-layer architecture:
· Client applications (web and mobile) 
· RESTful backend API 
· MySQL database 
The backend separates routes, controllers, models, and middleware to improve maintainability and scalability. Role-based access control ensures different permissions for customers, workers, administrators, and co-administrators. 

Development Approach
The project emphasizes:
· Modular software engineering practices 
· REST API design 
· Database normalization 
· Separation of concerns 
· Password hashing 
· Environment variable configuration 
· Maintainable code organization 
Achievements
The project successfully demonstrates that integrating retail operations into one platform can:
· Reduce duplicate data 
· Improve consistency of records 
· Simplify inventory and payment management 
· Improve employee coordination 
· Support both online and physical store operations 
· Demonstrate practical applications of AI within retail systems 

Limitations
As an academic prototype, the system has several limitations:
· Designed mainly for local deployment 
· Limited scalability 
· Basic security implementation 
· OCR and recommendation systems use small datasets 
· Callback-based database operations instead of async/await 
· Limited automated testing and production-level optimization 

Future Improvements
The report proposes several enhancements, including:
· JWT-based authentication 
· Cloud deployment 
· Migration to async/await 
· More accurate OCR models 
· Machine learning–based recommendation systems 
· Native Android and iOS applications 
· Better scalability and stronger security 
Conclusion
MARS demonstrates how a unified software platform can modernize electronics retail management by combining e-commerce, POS, inventory, employee management, contracts, and AI-assisted services into a single maintainable system. Although it is an academic prototype, it provides a strong foundation for future development into a production-ready retail management solution.

	
	
	



