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[bookmark: _Toc225806855]1. Introduction
E-commerce has grown significantly in recent years and has become one of the main ways people purchase clothing. Online platforms allow customers to browse products, compare prices and complete purchases conveniently from any location. However, as the number of online stores increases, user expectations have also developed. Customers now expect systems that are fast, easy to use and feature-rich.
Research shows that usability and system quality play a key role in determining whether users complete a purchase or leave a website. According to Laudon and Traver [1], customer trust and user experience are directly linked to the success of e-commerce platforms. Similarly, Turban et al. [2] highlight that search functionality and filtering are essential features, especially in clothing websites where there is a large variety of products.
Usability is also strongly linked to system design. Nielsen [3] explains that users prefer simple interfaces with clear navigation, while overly complex systems often lead to frustration. From a development perspective, Pressman and Maxim [4] and Sommerville [5] suggest that well-structured systems based on modular design and continuous testing are more reliable and easier to maintain.
In addition, system architecture plays an important role in scalability and performance. Fowler [6] discusses how poor architectural design can limit system flexibility, while Kleppmann [7] highlights the importance of efficient data management in modern applications. This is especially relevant for e-commerce systems where large amounts of product and user data must be handled efficiently.
Front-end technologies also influence user experience. JavaScript is widely used for interactive web development [9], while structured design using HTML and CSS improves layout and usability [10]. More advanced front-end frameworks, such as those discussed by Banks and Porcello [8], can further enhance responsiveness and performance.
From a system design perspective, modern web applications often rely on service-based architectures. Erl [13] explains that service-oriented approaches improve system flexibility, while Newman [14] highlights how modular services can support scalability. Similarly, REST-based systems are commonly used in web applications to enable communication between components [15].
However, despite these established principles, many e-commerce systems still show limitations. Some platforms focus mainly on user interface design but lack strong backend functionality. Others provide advanced administrative tools but do not offer a smooth user experience. In addition, smaller systems often exclude features such as wishlists, promotional tools or intelligent assistance due to development complexity.
Another limitation is the lack of integrated intelligent features. While recommender systems have been studied extensively [8], many smaller platforms do not include interactive support tools such as chat assistants. This creates a gap for a system that combines core e-commerce functionality with intelligent features within a single platform.
This project aims to address this gap by developing a full-stack e-commerce web application for clothing retail. The system will include both a customer-facing website and an admin panel. The user interface will allow customers to browse products, search and filter items, create accounts, log in, manage a cart and save items to a wishlist. The admin panel will allow management of products, sizes, stock, pricing and promotional tools such as banners and discount codes. In addition, a chatbot assistant will be included to support users.
This project is relevant because it reflects real-world requirements and integrates multiple areas of computing, including web development, database systems and system architecture.

[bookmark: _Toc225806856]Aim
The aim of this project is to design, develop and evaluate a full-stack e-commerce web application for clothing retail using Node.js.

[bookmark: _Toc225806857]Objectives
To analyse existing e-commerce systems and identify key requirements 
To design and develop a user-friendly front-end with browsing, filtering and search functionality 
To implement a backend system using Node.js for managing users, products and orders 
To develop additional features such as wishlist, discount codes and promotional banners 
To integrate a chatbot assistant for user support 
To evaluate system performance using response time and task success metrics 
To evaluate usability through user testing 

[bookmark: _Toc225806858]Outcome
The project will produce a complete e-commerce system consisting of a customer-facing website, an admin panel and a database. It will also include a chatbot feature, system evaluation results and a final report describing the development process and findings.

[bookmark: _Toc225806859]2. Project Design
This project will follow an Agile development approach, allowing the system to be developed incrementally and tested continuously. Agile is suitable for this project because it supports flexibility and iterative improvement, which is important when developing systems with multiple interconnected features [4], [5].
The system will consist of two main components. The customer-facing website will allow users to browse clothing items, search for products, apply filters and manage accounts. Users will also be able to add items to a cart, save items to a wishlist and apply discount codes. A chatbot assistant will provide support for common user questions.
The admin panel will allow administrators to manage products, including adding new items, updating prices and stock levels, and removing products. It will also support promotional features such as banners and discount codes, as well as order management.
[bookmark: _Toc225806860]Data Collection
The system will use product data such as name, category, size, price and quantity. User data will include account information required for login and system interaction. Performance data will also be collected during testing to evaluate system behaviour.
[bookmark: _Toc225806861]Technologies and Tools
The system will be developed using HTML, CSS and JavaScript for the front-end [9], [10], [11], while Node.js will be used for the backend. A database such as MySQL or SQLite will store system data.
System design will follow established software engineering principles, including modularity and separation of concerns [4], [5]. Service-based communication between system components will be considered based on REST principles [15].
[bookmark: _Toc225806862]Evaluation Methods
The system will be evaluated using performance and usability metrics. Response time will be measured in milliseconds to determine system speed. Task success rate will be used to measure how effectively users can complete tasks. Error rates will also be analysed.
Usability will be evaluated through user testing and feedback. A usability score, such as SUS, will be used to measure user satisfaction. These methods provide a practical way to assess system performance and user experience.
[bookmark: _Toc225806863]Risks and Limitations
One of the main risks is limited development time due to the number of features included. This will be managed by prioritising core functionality. Another limitation is that the system will be tested on a small scale, which may affect real-world accuracy.
[bookmark: _Toc225806864]Ethical and Legal Considerations
The project will follow data protection principles, including secure storage of user data and limited data collection. Security practices are important in modern web systems, as discussed in operating system and system design literature [12].
[bookmark: _Toc225806865]Reliability, Validity and Generalisability
Reliability will be ensured through repeated testing of system features. Validity will be achieved by aligning evaluation methods with project objectives. The system design can be adapted to other e-commerce domains, which demonstrates its generalisability.

[bookmark: _Toc225806866]3. Resources and Planning
The project will require a personal computer, development tools such as Visual Studio Code and a Node.js environment. Additional resources will include databases and access to technical and academic materials.
The project will be completed over a 12-week period. The first stage will focus on research and literature review. This will be followed by system design, including interface and database design. Development will then begin with the front-end, followed by backend implementation using Node.js.
After development, system components will be integrated and tested. The final stages will involve evaluation and report writing, ensuring that the system meets its objectives and performs effectively.
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