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Abstract 

The rapid growth of online shopping platforms and digital marketplaces has significantly increased the 

need for intelligent recommendation systems capable of improving user experience and customer 

satisfaction. Traditional e-commerce platforms often struggle to provide personalized product 

recommendations based on user interests, browsing behavior, and purchase history. This paper presents 

the design and implementation of ONEKART, an AI-based E-Commerce Recommendation Platform 

developed to provide personalized product suggestions using user preferences and hybrid 

recommendation techniques. 

The proposed system integrates content-based filtering, collaborative filtering, and intelligent 

recommendation mechanisms to improve product discovery and customer engagement. The platform is 

designed using modern web technologies including React.js, Tailwind CSS, Node.js, Express.js, 

MongoDB, and RESTful APIs to ensure scalability, responsiveness, and secure communication. 

ONEKART provides features such as user authentication, product management, shopping cart 

functionality, order tracking, AI-based recommendations, secure payment integration, and admin 

management. 

The implementation demonstrates improved recommendation accuracy, better user engagement, and 

enhanced shopping experiences compared to traditional static e-commerce systems. The proposed 

platform provides a scalable foundation for future intelligent e-commerce applications. 

Keywords: E-Commerce, Recommendation System, Artificial Intelligence, Collaborative Filtering, 

React.js, Node.js, MongoDB, Personalized Shopping 

I. INTRODUCTION 

The rapid advancement of internet technologies and digital commerce has transformed the way 

consumers purchase products and services. E-commerce platforms have become essential for businesses 

due to their ability to provide online accessibility, global reach, and convenient shopping experiences. 

Modern customers expect personalized experiences while browsing products online, making 

recommendation systems an important component of modern e-commerce platforms. 

Traditional e-commerce websites mainly provide static product listings and category-based browsing 

mechanisms. However, these approaches often fail to analyze customer behavior and provide 

personalized recommendations. Customers frequently face difficulties in discovering products relevant to 

their preferences due to the large volume of products available on online platforms. 

Recommendation systems play a significant role in solving this issue by analyzing customer interests, 

browsing history, purchase behavior, ratings, and product similarities to suggest suitable products. 
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Artificial Intelligence (AI) and machine learning technologies have improved the efficiency and accuracy 

of recommendation systems by enabling intelligent prediction and personalized suggestions. 

ONEKART is proposed as an AI-based E-Commerce Recommendation Platform designed to improve 

customer experience through personalized product recommendation mechanisms. The platform combines 

content-based filtering and collaborative filtering techniques to provide intelligent suggestions based on 

customer interests and shopping behavior. 

The system is developed using modern full-stack technologies including React.js for frontend 

development, Node.js and Express.js for backend API development, and MongoDB for database 

management. The platform also incorporates secure authentication, responsive dashboard interfaces, 

shopping cart functionality, order management, and admin control systems. 

The primary objectives of the proposed system include: 

• Developing a scalable e-commerce platform 

• Providing personalized product recommendations 

• Improving customer engagement and shopping experience 

• Supporting secure authentication and payment systems 

• Enhancing product discovery efficiency 

• Implementing responsive user interfaces 

The remainder of this paper is organized as follows: 

• Section II discusses existing approaches and literature review. 

• Section III explains the proposed system architecture. 

• Section IV describes the methodology. 

• Section V discusses implementation and system design. 

• Section VI presents results and discussion. 

• Section VII highlights future enhancements. 

• Section VIII concludes the paper. 

 
II. LITERATURE REVIEW AND EXISTING APPROACHES 

E-commerce platforms have evolved significantly over the last decade due to advancements in cloud 

computing, AI technologies, big data analytics, and mobile commerce. Modern online shopping systems 

increasingly rely on recommendation engines to improve customer engagement and product visibility. 

Traditional e-commerce platforms mainly focus on product display, search functionality, and transaction 

management. Although these systems provide basic shopping features, they often lack intelligent 

personalization capabilities. Customers typically browse products manually using categories, search 

filters, and product tags. 

Several recommendation techniques have been developed to improve personalization in e-commerce 

systems. The most widely used approaches include: 

A. Content-Based Filtering 

Content-based filtering recommends products based on product attributes and user preferences. The 

system analyzes product features such as category, brand, color, price, and description to suggest similar 

products. 

Advantages: 

• Personalized recommendations 

• Efficient for new products 
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• Simple implementation 

Limitations: 

• Limited diversity 

• Over-specialization problem 

• Requires detailed product information 

B. Collaborative Filtering 

Collaborative filtering recommends products based on similarities between users and purchase patterns. 

Users with similar interests receive similar product recommendations. 

Advantages: 

• Effective for large datasets 

• Better recommendation diversity 

• Learns customer behavior patterns 

Limitations: 

• Cold start problem 

• Requires large user datasets 

• Sparse data challenges 

C. Hybrid Recommendation Systems 

Hybrid recommendation systems combine content-based and collaborative filtering techniques to improve 

recommendation accuracy and overcome limitations of individual approaches. 

Advantages: 

• Improved recommendation quality 

• Better scalability 

• Reduced cold-start issues 

Due to these advantages, hybrid recommendation models are widely used in platforms such as Amazon, 

Netflix, and Flipkart. 

Existing e-commerce platforms also integrate several advanced functionalities including: 

• Shopping cart systems 

• Secure payment gateways 

• Product review systems 

• Real-time order tracking 

• Inventory management 

• Admin dashboards 

• AI-powered search systems 

Despite these advancements, several limitations still exist in traditional systems: 

• Limited personalization accuracy 

• Poor recommendation diversity 

• Static product suggestions 

• Lack of intelligent user analysis 

• Scalability issues in large systems 

• Complex data processing requirements 

The proposed ONEKART platform addresses these limitations through intelligent recommendation 

mechanisms, scalable architecture, responsive interfaces, and secure API communication. 
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III. PROPOSED SYSTEM ARCHITECTURE 

The proposed ONEKART platform follows a modular full-stack architecture designed to provide 

scalability, maintainability, secure communication, and efficient recommendation processing. 

The system architecture consists of the following layers: 

1. User Interface Layer 

2. Frontend Application Layer 

3. Backend API Layer 

4. Recommendation Engine Layer 

5. Database Layer 

6. Security Layer 

A. User Interface Layer 

The User Interface Layer acts as the interaction point between users and the system. Customers can 

browse products, search items, manage shopping carts, place orders, and receive personalized 

recommendations through responsive dashboard interfaces. 

The frontend interface is developed using React.js and Tailwind CSS to provide dynamic rendering, 

responsive design, and efficient user interaction. 

B. Backend API Layer 

The backend layer is implemented using Node.js and Express.js. The backend handles: 

• Authentication 

• Product management 

• Recommendation processing 

• Order management 

• Payment handling 

• API communication 

• Business logic execution 

RESTful APIs enable secure communication between frontend and backend systems using JSON-based 

request-response mechanisms. 

C. Recommendation Engine Layer 

The recommendation engine is one of the core components of the platform. It combines: 

• Content-based filtering 

• Collaborative filtering 

• Hybrid recommendation logic 

The recommendation engine analyzes: 

• User browsing history 

• Purchase history 

• Product ratings 

• Product categories 

• Similar user preferences 

The engine generates personalized product recommendations dynamically. 

D. Database Layer 

MongoDB is used as the primary database system for storing: 

• User information 

• Product details 



Journal of Science Engineering Technology and Management Science                                ISSN:3049-0952 

Volume 03, Issue 06, June 2026                                                                                                        www.jsetms.com 

174 | Page 

 
 

 

• Orders 

• Cart items 

• Ratings and reviews 

• Recommendation data 

MongoDB provides scalability, flexibility, and efficient data handling for large e-commerce datasets. 

E. Security Layer 

The platform integrates several security mechanisms including: 

• JWT Authentication 

• Password Encryption 

• Role-Based Access Control (RBAC) 

• Secure Payment APIs 

• HTTPS Communication 

• Input Validation 

These security mechanisms protect the system against unauthorized access and malicious attacks. 

 
IV. METHODOLOGY 

The development methodology of ONEKART follows a structured workflow-oriented approach to ensure 

efficient recommendation processing, secure communication, and scalable implementation. 

The overall workflow consists of the following stages: 

1. User Registration and Authentication 

2. Product Data Management 

3. User Activity Tracking 

4. Recommendation Processing 

5. Shopping Cart Management 

6. Order Processing 

7. Payment Integration 

8. Dashboard Visualization 

A. User Registration and Authentication 

Users register on the platform using email and password credentials. Secure authentication mechanisms 

validate users and generate JWT tokens for session management. 

B. Product Data Collection 

Product information including category, description, price, ratings, and images is stored in the database. 

Admin users manage product inventory through the admin dashboard. 

C. User Activity Analysis 

The system continuously tracks user interactions such as: 

• Product views 

• Search history 

• Purchase history 

• Wishlist items 

• Product ratings 

These activities help the recommendation engine analyze customer preferences. 

D. Recommendation Processing 

The recommendation engine processes user behavior using hybrid filtering techniques. 
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Content-Based Filtering 

The system analyzes product attributes and recommends similar products. 

Collaborative Filtering 

The system identifies similar users and recommends products preferred by related customers. 

Hybrid Recommendation 

The final recommendation list combines both approaches to improve accuracy and diversity. 

E. Shopping Cart and Order Management 

Users can add products to the shopping cart, update quantities, remove products, and place orders 

securely. 

The order management system tracks: 

• Order status 

• Payment status 

• Shipping information 

• Delivery updates 

F. Payment Integration 

Secure payment gateway integration enables online transactions using: 

• UPI 

• Debit/Credit Cards 

• Net Banking 

• Wallet Payments 

G. Dashboard Visualization 

Interactive dashboards provide: 

• Product analytics 

• Sales reports 

• User activity monitoring 

• Recommendation insights 

• Order statistics 

 
V. SYSTEM DESIGN AND IMPLEMENTATION 

The ONEKART platform was successfully implemented as a modern full-stack e-commerce application 

integrating AI-based recommendation mechanisms and scalable web technologies. 

A. Frontend Development 

The frontend was developed using React.js and Tailwind CSS. 

Key frontend modules include: 

• Home page 

• Product listing page 

• Product details page 

• Shopping cart page 

• Login/Register page 

• User dashboard 

• Admin dashboard 

React.js component architecture improved modularity and efficient UI rendering. 

Tailwind CSS enhanced responsiveness, alignment consistency, and modern interface design. 
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B. Backend Development 

The backend system was implemented using Node.js and Express.js. 

The backend manages: 

• User authentication 

• Product APIs 

• Recommendation processing 

• Order management 

• Payment communication 

• Database operations 

RESTful APIs enabled efficient frontend-backend communication. 

C. Database Implementation 

MongoDB was used for database storage and management. 

Collections included: 

• Users 

• Products 

• Orders 

• Reviews 

• Cart Items 

• Recommendation Logs 

MongoDB improved scalability and flexible schema handling. 

D. Recommendation Module 

The recommendation engine analyzed: 

• User interests 

• Product similarities 

• Purchase behavior 

• Ratings and reviews 

The hybrid recommendation model successfully generated personalized product suggestions dynamically. 

E. Security Implementation 

The platform implemented multiple security mechanisms including: 

• JWT authentication 

• Password hashing 

• Secure API routes 

• Role-based access control 

• Input sanitization 

• Secure payment processing 

F. Admin Dashboard 

The admin dashboard provided: 

• Product management 

• User management 

• Order tracking 

• Sales monitoring 

• Analytics visualization 

The dashboard improved centralized operational management. 



Journal of Science Engineering Technology and Management Science                                ISSN:3049-0952 

Volume 03, Issue 06, June 2026                                                                                                        www.jsetms.com 

177 | Page 

 
 

 

 
VI. RESULTS AND DISCUSSION 

The implementation and testing of ONEKART demonstrated significant improvements in user 

engagement, recommendation efficiency, and shopping experience. 

A. Recommendation Accuracy 

The hybrid recommendation model successfully improved personalized product suggestions compared to 

traditional static recommendation methods. 

Users received recommendations based on: 

• Browsing behavior 

• Purchase history 

• Product ratings 

• Similar customer interests 

B. Improved User Experience 

Responsive interfaces and intelligent recommendations improved overall customer satisfaction. 

Key improvements included: 

• Faster product discovery 

• Personalized shopping experience 

• Better product visibility 

• Efficient navigation 

• Simplified order management 

C. Dashboard Performance 

The admin dashboard provided centralized visibility into: 

• Sales analytics 

• Product performance 

• User activity 

• Order statistics 

• Recommendation performance 

D. Security Validation 

Security testing validated the effectiveness of: 

• JWT authentication 

• Password encryption 

• Secure API communication 

• Role-based access control 

The system successfully prevented unauthorized access attempts. 

E. Scalability Analysis 

The modular architecture improved scalability and maintainability. MongoDB efficiently handled large 

product datasets and user information. 

F. Limitations 

Despite successful implementation, several limitations were identified: 

• Limited machine learning implementation 

• No real-time recommendation optimization 

• Dependence on historical user data 

• Limited cloud deployment support 
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These limitations provide opportunities for future improvements. 

 
VII. FUTURE ENHANCEMENTS 

Several future enhancements can further improve the ONEKART platform. 

A. Machine Learning Integration 

Future versions can integrate advanced machine learning models for: 

• Predictive recommendations 

• Customer behavior analysis 

• Dynamic pricing 

• Sentiment analysis 

B. Cloud Deployment 

Cloud-native deployment using AWS, Azure, or Google Cloud can improve: 

• Scalability 

• Availability 

• Distributed processing 

• Data backup and recovery 

C. Real-Time Recommendation Engine 

Real-time recommendation systems can dynamically update recommendations during user browsing 

sessions. 

D. Mobile Application Development 

Native Android and iOS applications can improve mobile shopping experiences. 

E. AI Chatbot Integration 

AI chatbots can provide: 

• Customer support 

• Smart search assistance 

• Product guidance 

• Order support 

F. Advanced Analytics 

Advanced analytics modules can provide: 

• Customer segmentation 

• Sales forecasting 

• Product trend analysis 

• Market insights 

G. Multi-Vendor Support 

Future systems can support multiple vendors and sellers within a single platform. 

 
VIII. CONCLUSION 

The rapid growth of online shopping and digital commerce has increased the importance of intelligent 

recommendation systems in modern e-commerce platforms. Customers expect personalized shopping 

experiences and efficient product discovery mechanisms. 

This paper presented ONEKART, an AI-based E-Commerce Recommendation Platform designed to 

improve personalized shopping experiences through intelligent recommendation techniques. 

The proposed system successfully integrates: 
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• Hybrid recommendation mechanisms 

• Responsive web interfaces 

• Secure API communication 

• Shopping cart functionality 

• Order management 

• Dashboard analytics 

• Admin management systems 

The implementation results demonstrate improved recommendation accuracy, enhanced customer 

engagement, and better operational management compared to traditional e-commerce systems. 

The modular architecture and scalable implementation provide a strong foundation for future intelligent e-

commerce applications. 

In conclusion, ONEKART successfully addresses several limitations of traditional e-commerce platforms 

by integrating intelligent recommendation systems, secure communication mechanisms, scalable 

architecture, and interactive dashboard visualization into a unified platform. 
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