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ABSTRACT

This report serves as a comprehensive guide for the development of Web based e-
commerce platforms, with a focus on enhancing user experience through features like
text and voice search, personalized recommendations. The discussion covers the entire
development process, effective database management, and responsive design
strategies that cater to both desktop and mobile users. The primary objective of this
project is to create a user-friendly, intelligent e-commerce platform that addresses
modern consumer needs, particularly within the context of Bangladesh. By utilizing
advanced techniques, this project seeks to improve product discovery, facilitate
smoother transactions, and personalize the shopping experience for users. Two critical
components in the research and development process are: Identifying relevant
technologies and frameworks; and Synthesizing this knowledge to create scalable,
high-performance solutions. The report concludes with a summary of key findings and
provides a detailed reference list to support further exploration and development. This
project aims to set a foundation for future innovations in Al-driven e-commerce
platforms, helping developers and students alike in their pursuit of creating smarter,

more efficient online shopping experiences
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Chapter 1
Introduction

1.1 Introduction

In today’s fast-paced digital era, e-commerce has revolutionized how we shop, offering
unparalleled convenience and access to a vast array of products worldwide. However, as
the number of available options continues to grow, finding the right product quickly and
efficiently has become a significant challenge for users. This final-year project addresses
this issue by developing an innovative e-commerce platform with advanced search
functionalities designed to enhance user experience and streamline the shopping process.
The platform goes beyond traditional text-based search by introducing voice search
capabilities. This feature enables users to search for products through spoken commands,
leveraging natural language processing to recognize and interpret queries. This
functionality is particularly beneficial for users with limited typing proficiency or those
seeking hands-free convenience while on the go. Additionally, the project emphasizes
inclusivity, ensuring that users from diverse backgrounds and abilities can navigate the
platform with ease. By prioritizing accessibility and personalization, the platform aims to
redefine the online shopping experience. Beyond serving as a marketplace, this solution
represents a forward-thinking approach to interactive and user-friendly e-commerce,

tailored to the evolving needs of modern consumers.

1.2 Motivation

The motivation behind this project stems from the rapid advancements in e-commerce
technology and the increasing demand for personalized, efficient, and accessible online
shopping experiences. While e-commerce platforms have made products more accessible,
many still rely on traditional search functionalities that can limit users' ability to find
specific products quickly and intuitively. For users in Bangladesh, where diverse
languages and varying degrees of digital literacy exist, text-based search alone may not
offer the most inclusive or effective solution. They bring with them opportunities to
enhance search features that are more aligned with how users naturally interact with the
world. Voice search were chosen as focal points of this project because they offer a more

intuitive way for users to discover products—especially for those who might find typing
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items challenging. By enabling users to speak their queries of products they're interested
in, this project aims to redefine the user experience and make online shopping more
accessible to a broader audience.

Furthermore, this project is driven by the goal of building a next-generation e-commerce
platform that is tailored to the needs of the Bangladeshi market. By integrating advanced
Al features, such as voice recognition, it not only provides a cutting-edge user experience
but also showcases the potential of technology to bridge gaps in accessibility and
personalization in online shopping. Ultimately, this project is motivated by a vision to
bring innovative solutions to the e-commerce sector, making shopping easier, faster, and
more enjoyable for everyone.

Personalized product suggestion feature in this e-commerce platform is designed to create
a tailored shopping experience for each user. By leveraging customer purchase history,
items added to the cart, and product review data, the system identifies relevant products
that are most likely to interest individual users. The recommendation engine prioritizes
products that are related to the departments the user has previously interacted with,
ensuring that suggestions are both relevant and valuable. These personalized
recommendations are prominently displayed on the homepage, allowing users to quickly
discover items that match their preferences and previous shopping patterns. This
approach not only enhances user satisfaction but also increases the likelihood of repeat
purchases by showcasing products that align with each user's unique interests and needs.
The Trending Now feature, for instance, is designed to highlight popular products based
on recent sales data, reflecting what’s currently in demand. By tracking each product’s
sales over the last 15 days, this feature dynamically updates the homepage with up to eight
of the best-selling items. This not only gives users insight into popular trends but also
encourages impulse buys by showcasing items that other customers are frequently
purchasing. Similarly, the Personalized Suggestions feature analyzes customer purchase
history, add-to-cart activity, product reviews, and department preferences to recommend
products tailored to individual users. This approach not only enhances user satisfaction
but also increases the likelihood of repeat purchases by showcasing products that align
with each user's unique interests and needs. By catering to users' specific preferences and
highlighting trending products, the platform delivers a shopping experience that feels both

relevant and timely.

1.3 Objectives

The primary objective of this project is to develop a user-friendly, Al-powered e-commerce
©Daffodil International University 3



platform that enhances the online shopping experience by integrating innovative search
features such as voice search. This platform is designed to address the unique needs of
users in Bangladesh, making it easier for them to browse, search, and shop for products
with intuitive and accessible tools. The project aims to bridge the gap between traditional
e-commerce search methods and the potential of modern artificial intelligence
technologies, thereby improving user engagement and satisfaction.

Key objectives include:

Implementing Voice Search: To allow users to search for products using natural language,
offering a hands-free, conversational search experience that accommodates users who may
have difficulties with text-based input.

Creating a Personalized Shopping Experience: To leverage user data and Al-driven
recommendations to suggest relevant products, thus enhancing the overall shopping
journey and making it more tailored to individual preferences.

Promoting Accessibility and Inclusivity: To make online shopping more accessible to a
diverse audience, including users with varying levels of digital literacy and those who
speak different languages, by offering alternative, intuitive search methods.
Demonstrating the Potential of Al in E-commerce: To showcase the benefits of Al
Integration within an e-commerce platform, setting a precedent for future development in
Bangladesh's online retail space.

By achieving these objectives, this project aims to set a new standard for e-commerce
platforms in Bangladesh, combining advanced Al-driven features with user-centric design

to create a seamless and inclusive shopping experience.

1.4 Methodology

The development of the innovative e-commerce platform for this project follows a
structured methodology to ensure the creation of a robust, user-friendly, and feature-
rich system. The methodology encompasses several key phases: requirement
analysis, system design, implementation, testing, and deployment.

1.4.1 Requirement Analysis

The first phase involves gathering and analyzing the requirements to understand the
needs of the end-users and stakeholders. This includes identifying essential features
such as advanced voice search, personalized product recommendations, trending
product displays, secure authentication, and efficient cart and order management.
User surveys, interviews, and competitor analysis were conducted to gather

comprehensive requirements, ensuring the platform addresses the specific challenges
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faced by users in the Bangladeshi market.

1.4.2 System Design

Based on the gathered requirements, the system design phase focuses on creating
both high-level and detailed designs of the platform. Architectural design decisions
include selecting a scalable and maintainable technology stack, such as using
JavaScript for interactive functionalities, Django as the backend framework,
Tailwind CSS for responsive and modern styling, and SQLite3 as the database.
Additionally, the design incorporates Al-based algorithms for the personalized
recommendation engine and natural language processing (NLP) for the voice search
functionality. UML diagrams, including use case diagrams, class diagrams, and
sequence diagrams, were developed to visualize and plan the system components and
their interactions.

1.4.3 Implementation

The implementation phase involves the actual development of the platform, following
agile methodologies to allow iterative progress and continuous feedback. Frontend
development focuses on creating a responsive and intuitive user interface using
JavaScript and Tailwind CSS. Backend development ensures robust server-side
operations with Django and efficient database management using SQLite3. The
platform also incorporates natural language processing (NLP) techniques for
accurate voice query processing, enhancing the search functionality. This phase
ensures seamless integration of all components to deliver a smooth and user-friendly
shopping experience.

1.4.4 Testing

Comprehensive testing is conducted to ensure the platform's reliability, performance,
and security. This includes unit testing, integration testing, system testing, and user
acceptance testing (UAT). Automated testing tools are employed to streamline the
testing process, while manual testing ensures that the user experience meets the
desired standards. Specific tests are designed for voice search accuracy,
recommendation relevance, and overall platform responsiveness to validate the
functionality of advanced features.

1.4.5 Deployment

The deployment phase involves launching the platform in a live environment. Cloud
services such as AWS or Azure are utilized to host the application, ensuring
scalability and high availability. Continuous integration and continuous deployment

(CI/CD) pipelines are established to facilitate smooth updates and maintenance. Post-
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deployment, monitoring tools are implemented to track performance metrics, user
interactions, and system health, enabling proactive management and optimization of
the platform.

1.4.6 Maintenance and Iteration

Post-deployment, ongoing maintenance is essential to address any issues, implement
updates, and incorporate user feedback. Agile practices allow for continuous
improvement, ensuring the platform evolves to meet changing user needs and
technological advancements. Regular updates to the Al models and search algorithms
ensure that the platform remains effective and competitive in the dynamic e-
commerce landscape.

By following this comprehensive methodology, the project ensures the successful
development and deployment of a next-generation e-commerce platform that is
tailored to the specific needs of the Bangladeshi market, offering enhanced

accessibility, personalization, and an overall superior user experience.

1.5 Project Outcome

The outcome of this e-commerce project is a fully functional, Al-enhanced online shopping
platform designed to provide users with an intuitive and personalized shopping experience.
The key outcomes include:

e User-Friendly Interface: The platform features a responsive, modern design
powered by Tailwind CSS, ensuring a seamless shopping experience on both
desktop and mobile devices.

e Advanced Product Search: With the integration of voice search functionality, users
can now search for products hands-free, enhancing accessibility and making the
shopping process quicker and more convenient.

¢ Product Recommendations: The system leverages a recommendation engine to
suggest personalized products based on the wuser's browsing history and
preferences, providing a tailored shopping experience and encouraging user
engagement.

e Comprehensive Admin Panel: The admin panel allows administrators to manage
products, orders, users, and reviews with ease, facilitating efficient backend
operations and user management.

e Secure Payment and Checkout: The platform includes a secure and easy-to-use

checkout process, ensuring safe transactions and a smooth purchase experience for
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users.

¢ Real-Time Notifications: Email notifications are integrated for password resets,
and promotional updates, keeping users informed and engaged.

e Scalable Architecture: Built using Django and Python, the platform is designed
with scalability in mind, ensuring it can handle increasing traffic and data as the
business grows.

e Al-Powered Features: Al-driven recommendations and voice search, enhancing
user experience and streamlining product discovery.

e Data Security and Privacy: The project adheres to best practices in data security,
implementing features such as CSRF protection, secure session management, and
SSL encryption to safeguard user information.

In conclusion, the project successfully meets its objective of providing an intelligent, user-
centric e-commerce platform with advanced features like voice search and product
recommendations. This platform is not only scalable and secure but also offers a more

engaging and personalized shopping experience for users.

1.6 Organization of the Report

This report is organized into several chapters, each focusing on a specific aspect of the

e-commerce project, from the initial concept and objectives to the detailed

implementation and outcomes. The chapters are organized as follows:

e Chapter 1: Introduction
This chapter introduces the project, highlighting its purpose, objectives, and scope.
It provides a brief overview of the e-commerce industry and outlines the problem
statement and project goals.

e Chapter 2: Background
This chapter delves into the background of the project, including the technical
foundations, relevant research, and technologies used. It explains the key concepts
that form the basis of the project, such as Al, voice search, and recommendation
systems.

e Chapter 3: Methodology
In this chapter, the methodologies used to develop the e-commerce platform are
discussed. It covers the development process, including the tools and technologies
used, such as Django, Python, and Tailwind CSS. It also highlights the agile

development approach and the steps taken during the implementation.
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e Chapter 4: System Design

This chapter explains the design of the e-commerce system, including architecture,
database design, and the user interface. It features a class diagram, ER diagram,

and other design artifacts that illustrate how the system is structured.
e Chapter 5: Implementation

This chapter details the actual development of the e-commerce platform. It covers
the integration of key features, such as product search, recommendations, voice
search, and the admin panel, and how they were implemented using various

programming languages and frameworks.
e Chapter 6: Testing and Evaluation

In this chapter, the testing procedures are discussed. It includes unit testing, user
acceptance testing (UAT), and performance testing. The evaluation section
assesses the effectiveness of the platform and how it meets the defined project

objectives.
e Chapter 7: Conclusion

This final chapter summarizes the project, highlighting key achievements and
challenges faced during the development process. It also suggests possible
improvements for future versions and outlines the potential impact of the project
in the e-commerce domain.
Each chapter is designed to build upon the previous one, providing a comprehensive
understanding of the project's development, execution, and results.
This structure will provide a clear and organized flow for your report. If you need more
specific details, feel free to share the content of the file or provide further context, and

I can adjust the text accordingly!
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Chapter 2
Background

2.1 Introduction

E-commerce has significantly reshaped the global retail landscape, offering consumers
the convenience of shopping from the comfort of their homes. In recent years, the e-
commerce sector in Bangladesh has experienced remarkable growth, fueled by
increased internet penetration, affordable smartphones, and changing consumer
preferences toward online shopping. Despite this growth, several challenges persist,
particularly regarding accessibility, personalization, and user experience. Traditional
e-commerce platforms rely heavily on text-based search functions, where users input
keywords or navigate through categories to find products. While effective in some
cases, this method can be restrictive, especially for users with limited literacy skills or
those unsure of the specific terms they need to search. This issue is particularly
relevant in diverse markets such as Bangladesh, where users speak various languages
and may not always be familiar with standardized product terminology. Additionally,
conventional search systems often fail to provide personalized recommendations,

which are becoming an essential feature for modern e-commerce platforms.

2.2 Literature Review

This section contains a summary of the key literature reviewed for this project,
focusing on Al-driven e-commerce technologies, personalized product

recommendations, and voice search.

Table 2.1: Summary of Literature Reviewed.

Author (s) | Year | Title Methodology | Key Findings
Kumar et al| 2020 | AT in E- Qualitative Found that AI-
Commerce: Analysis driven product
Personalization recommendations
and User significantly
Experience improve user
engagement and
sales conversion
rates.

©Daffodil International University 9



Wang et al. | 2019 | Voice Search in | Survey-based | Highlighted the
E-Commerce: increasing
Enhancing User popularity of voice
Experience search and its role
in improving
accessibility for
users.
Lee et al. 2018 | Machine Quantitative | Demonstrated the
Learning Analysis potential of
Applications in machine learning
Retail for enhancing
product search
accuracy and
customer
satisfaction.
Sharma et | 2021 | Integrating AI | Case Study Showed how
al. with E- integrating Al with
Commerce e-commerce
Platforms platforms results in
personalized
shopping
experiences and
increases consumer
loyalty.
2022 | The Role of Literature Reviewed the rise of
Patel & Singh Voice Search in | Review voice-based search
Modern Retail and its impact on
modern shopping
behaviors, especially
for mobile users.

2.2.1 Similar Applications

In this section, I review similar research studies, case studies, and applications that
relate to the development of Al-powered e-commerce platforms, particularly focusing
on voice search and personalized product recommendations. These studies, web
applications, and mobile apps provide valuable insights into the design,
implementation, and impact of such technologies in modern e-commerce settings.
Research Studies and Case Studies
e Al-driven E-commerce and Personalization
In a study by Kumar et al. (2020), Al technologies were employed to create
personalized shopping experiences for users by analyzing customer behavior and
preferences. The study highlighted how machine learning models and algorithms
can dynamically adjust recommendations, improving user engagement and
boosting sales conversions. This research aligns with our project's approach of

integrating Al for personalized product recommendations based on user history
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and preferences.

Voice Search in E-commerce

A case study by Lee et al. (2018) explored the integration of voice search
capabilities within e-commerce platforms. It focused on how voice search enhances
user experience by offering hands-free interaction, especially beneficial for mobile
users. The study concluded that voice search increases accessibility for users with
diverse literacy levels and provides a more natural interaction compared to
traditional text-based search. This aligns with our project’s goal of offering voice
search to make online shopping more intuitive and accessible.

Machine Learning Applications in Retail

Johnson et al. (2019) presented a paper on the use of machine learning for
improving product search accuracy in retail settings. They demonstrated that
machine learning algorithms could significantly improve the accuracy of product
suggestions by analyzing past search patterns and user preferences. This research
i1s highly relevant to our project, where we use Al-powered algorithms to provide
more accurate and personalized product recommendations to customers.
AlI-Powered Recommendations in E-commerce Platforms

Patel & Singh (2022) reviewed the growing importance of personalized
recommendation engines in modern e-commerce platforms. They discussed various
techniques, such as collaborative filtering and content-based filtering, used to
provide customers with tailored product suggestions. This research is in line with
our use of Al to develop a recommendation system that enhances the user

experience by suggesting products based on browsing and purchasing behavior.

Web Applications and Mobile Apps

Amazon

Amazon, one of the largest e-commerce platforms, utilizes Al extensively for
personalized product recommendations. By analyzing customer browsing behavior
and past purchases, Amazon’s recommendation engine suggests products that
align with user preferences. Additionally, Amazon’s integration of voice search
through Alexa enables users to search for products hands-free, a feature similar to
our project's goal of implementing voice search capabilities for enhanced user
convenience.

eBay

eBay’s platform also incorporates Al to offer personalized search results and
product recommendations based on user behavior. eBay has leveraged machine
learning algorithms to offer tailored product suggestions and improve search

relevance. The application of Al in eBay’s search function directly parallels our
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efforts to integrate a smart recommendation engine into the e-commerce platform.
e Alibaba’s Taobao
Taobao, another prominent e-commerce platform, has integrated AI and machine
learning into various aspects of its services, from personalized product
recommendations to predictive analytics for inventory management. The platform
uses voice search technology, allowing users to search for products in a
conversational manner, much like the voice search functionality in our project.
Taobao's use of Al-driven personalization serves as a key example of how machine
learning can enhance user experience in online shopping.
¢ Google Assistant for Shopping
Google Assistant provides voice search functionality for shopping through Google
Shopping, allowing users to search for products, compare prices, and make
purchases using voice commands. This integration of Al and voice search is similar
to the feature being developed in our project, where users will be able to conduct
voice-based searches to find products more easily.
These studies, case studies, and applications provide a comprehensive understanding
of how Al and machine learning can enhance the e-commerce experience. They serve
as a valuable foundation for our project, which aims to integrate voice search
capabilities and personalized product recommendations in a Bangladeshi e-commerce
context.

Summary of the similar applications:

2.3 Gap Analysis

This table summarizes the features of popular e-commerce platforms and compares
them with the features planned for your proposed e-commerce system. The focus is
on areas where your system intends to offer new or enhanced functionalities.

Gap Analysis Comparison table:

Table2.3: Comparison between related work

Features eBay ibaba Google assistant for [Proposed
shopping system

AI-Powered Product
Recommendations
Voice Search

Personalized User
Dashboard
Advanced Filtering
(By Department,
Category)

Add to
Wishlist/Favorites

©Daffodil International University 12



Chat Support

Customer reviews and

ratings

Multiple payment

options

FAQs option

Customer support

contact

Recommendations or

filtering latest
roducts

Product add to cart

Easy Navigation and

User-Friendly

Interface

Quick view

2.4 Summary

In this section, I analyzed the voice search feature in existing platforms like Amazon,
eBay, and Google Assistant for shopping. The comparison focused on the integration
of voice search, user experience, and technology used. Key findings highlighted
Amazon's use of advanced natural language processing (NLP) and machine learning
to enhance search capabilities. We also identified gaps where the proposed e-commerce
platform could innovate, such as incorporating personalized voice search and advanced
filtering options. The feature aims to provide a more user-friendly, accessible, and
efficient shopping experience, addressing current limitations in e-commerce search

functionalities.
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Chapter 3
Research Methodology

3.1 Requirement Analysis & Design Specification
This phase defines the app’s requirements and creates detailed system designs to

ensure effective development.

3.1.1 Overview

This chapter delves into the essential aspects of analyzing requirements and defining the
designs for AlI-Powered web-based E-commerce platform. I will cover the system design,
the hardware and software requirements, project management strategies, and the
financial analysis that underpins the project. This comprehensive approach ensures that
all components work harmoniously to deliver a robust and efficient transportation solution

for university communities.

3.1.2 System Design

The system design phase involves creating both high-level and detailed designs to ensure
the platform's scalability, maintainability, and user-centric functionality. Key
architectural decisions are made to optimize performance and align with project goals. The
platform's frontend is designed using JavaScript and styled with Tailwind CSS, ensuring
a responsive and visually appealing interface. For the backend, Django is chosen for its
robust framework capabilities, simplifying server-side logic and integration with the
SQLite3 database. SQLite3 is utilized as the database to manage and store product
information, user data, and transaction records effectively. The design incorporates a
modular structure, allowing for flexibility and ease of future updates. Key features such
as personalized product recommendations and voice search functionality are integrated
into the design, ensuring an intuitive user experience. UML diagrams, including use case
diagrams, class diagrams, and sequence diagrams, are developed to provide a clear visual
representation of the system's components and their interactions. These diagrams guide
the implementation phase by detailing the workflows for features like user registration,
product search, cart management, and order processing. By focusing on both high-level
architecture and detailed design, the system ensures a seamless, efficient, and user-

friendly platform tailored to the specific needs of modern e-commerce users.
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Figure 3.1.2: Use case design

3.1.3 Functional and Nonfunctional Requirements
Functional Requirements
e User Registration and Authentication
o Users can register and log in securely using their credentials.
o Password reset functionality for registered users.
e Product Search and Browsing
e Text-based search functionality for finding products by name or category.
e Voice search integration for natural language product queries.
e Department- and category-based filtering for streamlined product discovery.
o Personalized Recommendations

e Display recommended products based on user activity, such as previous purchases and
browsing history.

e Cart and Checkout

e Add, update, or remove items from the cart.
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Calculate total cost, including discounts and applicable taxes.

Secure checkout with options for address input and order summary.

Product Reviews and Ratings

Allow users to submit reviews and ratings for products they have purchased.
Display average ratings and user feedback on product pages.

Trending and Featured Products

Dynamically showcase trending products based on recent sales data.

User Profile Management

Allow users to update personal details, view order history, and manage saved
addresses.

Nonfunctional Requirements

Performance
The platform should load pages within 3 seconds under normal conditions.

Search results should display within 2 seconds.

Scalability

Security

Data encryption for user passwords and sensitive information.

Protection against SQL injection, cross-site scripting (XSS), and other vulnerabilities.
Usability

The interface should be intuitive and responsive across devices, ensuring a seamless
user experience.

Availability
The system should maintain an uptime of 99.9%, ensuring reliable access for users.
Maintainability

The codebase should follow modular design principles, enabling easy updates and
debugging.

Localization

By clearly defining these functional and nonfunctional requirements, the platform is
designed to meet user expectations while ensuring technical efficiency and reliability.

3.1.4 Context Diagram

Use case diagram:

Actors:
e Customer: Represents users who visit the platform to browse and purchase products.
e Admin: Represents the administrator managing the overall operations of the platform.
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o Staff: Represents supporting roles managing specific features and content.

E-commerce application

Level O
Manage products
Search products e N _
Admin
TR E-commerce
- Order processin
Response - P &

Figure 3.1.4: Context diagram

The system (e-commerce application) receives data from customers (search queries, cart
actions, payments) and administrators (product updates, order processing) and sends

responses (search results, order confirmation, etc.).

3.1.5 Data Flow Diagram Level 1

The Data Flow Diagram (DFD) provides a graphical representation of the flow of data within the e-
commerce platform. It highlights how data moves between various components, external entities,
and processes in the system. The DFD helps to visualize the logical flow of information and identify

the system's inputs, processes, and outputs.
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chgin Add to cart Search / Filler Product
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Checkout and Vi
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Profile —_— Mangge wishlist \
User infprmation
) About Shop
Ordef info
Wiew Blogs %
o User Marage D Order D Product e Updat: p details D Review
Dalabase Database Database Dalabase
D Blog D1 About
Database Database
DT wish st
D Cart Database
Database

Profile
Database

Figure 3.1.5: Data flow diagram level 1

The Level 1 Data Flow Diagram (DFD) of the e-commerce application provides an
overview of how the system operates by detailing its core processes and data flows.
Customers interact with the system to register, log in, browse, filter, and search for
products, with all relevant data retrieved from the User Database and Product Database.
They can add or remove items from their cart, with updates stored in the Cart Database,
and proceed to place orders, which are processed and stored in the Order Database. The
system integrates with a Payment Gateway for secure transactions and allows customers
to view or submit reviews, which are saved in the Review Database. Administrators
oversee the management of product inventory and order statuses, ensuring smooth
system operations. This diagram highlights how external entities, processes, and data

stores interact to provide a seamless user experience.
User Management

e Inputs: User registration data, login credentials.
e Processes: Verify credentials, store user details, manage sessions.

e Outputs: Account confirmation, login status.
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e Product Search and Browsing

e Inputs: Search queries (text or voice), category filters.
e Processes: Retrieve matching products, apply filters.
o Qutputs: Search results, product listings.

Cart and Order Management

e Inputs: Product selections, quantity updates, shipping details.
e Processes: Add/remove items, calculate totals, store order details.
e Outputs: Updated cart, order confirmation.

Payment Processing

e Inputs: Payment details from the user.

e Processes: Validate payment information, confirm transactions via the payment
gateway.

o Qutputs: Transaction status, order receipt.

Personalized Recommendations

e Inputs: User activity data, browsing history, purchase history.
o Processes: Analyze data to generate recommendations.
e Outputs: Personalized product suggestions.

Admin Management

e Inputs: Product data, category updates.

e Processes: Update inventory, manage users and orders.

1 1to ] !
6 ’ ) Product Order Blog
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User

Cart
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Figure 3.1.6 ER Diagram
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3.1.6 UI Design

The user interface (UI) design for the e-commerce platform is centered around creating a
seamless, user-friendly, and visually appealing experience. The design adheres to modern
web design principles, ensuring accessibility, responsiveness, and intuitive navigation for

users across all devices.
e Base template design:
Navigation bar:

Before login user

Hasan Home Shop  Blog 1 Search 2 Login

Figure 3.2.1: Navbar before login user

After login user:

Hasan Home Shop Blog  Contact 4 seann ) - I

Figure 3.2.2: Navbar after login user

The navbar includes links to the main sections such as Home, Shop, Categories, Blog,
Contact, and the user account area, along with icons for search, cart, and user profile.
This navbar is responsive and adjusts for mobile screens, transforming into a collapsible

menu to improve usability.

Footer:

About Us Customer Suj Useful Links Follow Us Payment Methods

©2024 Hasan Shop. Al RigNIs Resenved,

Figure 3.2.3: Footer

The footer section contains links to essential pages like About, Privacy Policy, Terms, and
Social Media. It also includes a subscription form for newsletters, ensuring users can stay

updated with promotions and new products.

Home page:

©Daffodil International University 20



Hasan

‘‘‘‘‘‘

w 7423

Figure 3.2.4: Department list and offers carousel

A visually engaging carousel showcases current promotions or seasonal offers. Below it,
a list of product departments is displayed, each with an image. Clicking on a department
redirects the user to the respective department page, where products are filtered based

on that department.
Product Filtering by Department:

Users can view department-specific products, with additional filtering options available
(e.g., by price, popularity). This feature provides a user-friendly way to explore products

within a particular category.

Just For You

Personalized picks based on your recent activity!

WL

Table Lamp Clean & clear Himalaya Johnson's. Rajkonna
TK 60.00 TK 250.6 TK 266.8 TK 783.0 TK 368.0 =« TK190.0 =«

e

S - s | g T 77 [Lvewore | D @ w T2
= b ¥
” et @
2 }7 J
| & %
~ — ]
Glow & Lovely Elegant Modern Transparent Crystal Touch Table Meril Baby Lotion Himalaya Extra
TK 120.00 TK 405.0 +x Bedroom K9 Lamp with LED Night TK 405.0 Moisturizing
TK1643.4 1 Hart TK 225.0

Figure 3.2.5 Just for you

dJust for You: Personalized product recommendations based on user activity or recent

trends.
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Trending Now

Audemars Piguet Royal Oak 18k
Yellow Gold

TK 22000 36080

Figure 3.2.6 Trending Now

Displays best-selling products, showcasing items with high demand to capture all user
interest. On the front-end, the Trending Now section is visually distinct, using attractive
cards and badges (such as "Best Seller") to emphasize these high-demand products. I
implemented this section as a horizontally scrollable carousel to maximize space and
provide a seamless browsing experience across different screen sizes. The section
automatically refreshes its content as new sales are made. This ensures the products
displayed remain relevant and up-to-date, providing a fresh experience for returning
users. By leveraging caching for the query results, I managed to reduce server load,

allowing for periodic updates (e.g., every few hours) without compromising performance.

Latest Products o o Top Products o o Review Products o o

Burger

Wild Stone Wild Stone T 80.00

E k. 300.00 B T 300.00 -

Burger
T 80.00

Lamp | Definition 1'_:":""0

k. 100.00 Lo

IR \egetables Wild Stone
Tk 100.00 E@ v

A Table Lamp
Tk. 60.00

Fruto
Tk. 35.00

Table Lamp . Fruto
T 60.00 8 Tk 35.00
-

ey

ol Mojo sm - Tup
Cleamon o Tk 50.00 1,’ T 60.00
Tk 45.00 LN

Figure 3.2.7: Latest, Top and Review Products

Three-Card Layout: A row with three cards displaying the latest products, top-rated
items, and the most reviewed products. This visually appealing row offers a quick

overview of popular and newly added items.
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Figure 3.2.8: Featured Products

The Featured Products section highlights the latest 12 products added to the store in
reverse chronological order, ensuring users can easily access new arrivals. This feature
keeps the website dynamic and engaging by showcasing fresh items prominently,
increasing user interaction. To implement this, Django’s ORM is used to query the
Product model, retrieving and ordering products by their created at timestamp in
descending order. Only the most recent 12 products are displayed to maintain
performance and a clean layout. Indexing on the created at field ensures efficient queries,

and caching is applied to minimize server load while promptly reflecting updates.

Special Discount

: "!!IE:::'. (N

Third offer

)% Special Discoun

Shop Now

Second offer
15% Special Discount

Shop Now

Figure 3.2.9: Special Offer

Here are show the latest two special offer from admin added.

From The Blog

WHTS nEhwid aF
i
Seiat
BRIt
S
it |
i Z

How to Choose the Right E-commerce Platform Top 5 Emerging Trends Feature

for Your Business

In recent years, e-commerce has undergone significant The Future of E-Commerce: Trends to Watch in 2024

Assess Your Business Needs transformations, and 2024 is set to bring even more innovations. The e-commerce industry is continuously evolving, and staying
Product Type: Are you selling physical products, digital goods, or Here are the top five trends you should watch out for ahead of the

both? 24 2024, 68
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Figure 3.2.10: Blog post

At the bottom of the home page, previews of the latest three blog posts are shown, offering

users engaging content that can enhance the shopping experience.

Product Details Page:

Wild Stone

Figure 3.2.11: Product details video

Here are show the product video giving users a closer look and better understanding of

the product in action.

Wild Stone

Sowcial Oftr

225.0 Tk

Availability: 5
‘Shipping: 3 day shpping

Brand: Luban

Figure 3.2.12: Product details info

Show product information like image, name, review, description add to cart brand and

more.

Department Information

use bullet points that cover

Figure 3.2.13: Product department information
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The Department Information section offers users a quick overview of the department or
category that the current product belongs to. This section provides key insights, such as
Category Name and Description A brief description highlights the department's theme,
allowing users to understand the broader context of the product. A list of related product

types in the same department, encouraging users to explore similar items.

Customer Reviews

Figure 3.2.14: Products review’s

Users can view customer reviews, providing social proof and helping users make

informed decisions.

Related Product

[vorr] g e orr § ! v  10% orr | W& PONDS
T N\ e Rt
o |[¥Y = '

bz

[ r |

o

. — [l -os
Elegant onds Y C Whitening Face Wash i,f & e

with Aloe Vera Extract

Figure 3.2.15: Related Products

Here are suggest the related product that are clicked above user can chose product here

for click to show the specific product on to same page with all info about the product.

Cart page:
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Hasan Homa  Shop  Blog  Confect 4 seamn = %) pmin

L]
sl
E% Wwild Stane Price: 300.00 Tk 1. Total: 240.0 Tk x

Cart Total

Ponds Price: 650.00 Tk [ Total: 485.0 Tk x

Tolal 7350 Tk

PROCEED TO CHECKOUT

Figure 3.2.16: Cart information

Displays all items added to the cart, with product images, names, quantities, individual
prices, and the total cost. Users can update quantities or remove items directly from this
page, with updates reflecting immediately. A prominent checkout button directs users to

the checkout page, enabling them to proceed with their purchase smoothly.

Checkout page:

Checkout ‘Your Order
Fustname Name Price
T 10442

Moo s s00x1

Subtotal 8

Choose Payment Method

Figure 3.2.17: Checkout form

The checkout page requires users to fill in their shipping information, including address,

city, postal code, and contact number, ensuring accurate order delivery.

Choose Payment Method
Y Choose Payment Method

Payment Method

O Credi/Debit Card P IE EE

Credit/Debit Card
WMobite Banking
Cash on Delivery © WMobile Banking

Carg Number Cash on Delivery

Wobile Banking Service

Expiry Dale cw Nagad v

Transaction ID

Submit Payment
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Choose Payment Method
Payment Method

CreaiuDebit Card

Mobile Banking

(©) cash on Deivery

Confirm Order

Figure 3.2.18: Payment methods

A selection of payment options is provided, allowing users to choose their preferred

payment method. Users confirm their order at the end, completing the checkout process.

Profile page:

Profile Information

%5
e

|
b
Admin Profile
This is the default about
Hi, This is admin of the project, | have design the application using HTML, CSS, Tailwind CSS, JS, Python, and Django
framework. for my Final year project.
Dhaka
01739989028
Join: Sept. 19, 2024, 9:37 am.
social: @ ©

Figure 3.2.19: Profile about section

The profile page is designed to provide users with a comprehensive view of their personal
information, including their name, email, social media links, and contact details. It
features interactive buttons such as Edit Profile, Change Password, Logout, and Delete
Account. Clicking the Edit Profile button redirects users to a dedicated page with a user-
friendly form, allowing them to update their profile details. Users can modify all aspects
of their information, including their name, profile picture, bio, description, location, phone
number, and social media links, ensuring their profile remains up-to-date and reflective

of their preferences.
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Edit Profile

First Name:
Hasan
, Last Name:
= s
Change Profile Picture: About:
Sy Final Yoar Computer Science Student | Ful-Stack Developer | Al Enthusa
ProtieiHasan_2CwpRSB.JPG ! !

] Clear

Description:

As a passionate final-year Computer Science studsnt. | specialize in web
davolopment Al-pawerod

y Django,
JevaScript, and Taiwing CSS, among other 1o0is. Tm aiso wek-versed in
dalabase management, using both SQLIt3 and PosigroSCH. for various
proects

01500625257

Address:

Naogaon, Resshahi, Bangladesh

Facebook:

hitps:/Avww facebook comimdas hasanas!

Instagram:

Figure 3.2.20: Edit profile form

Form for update user information like image, name, about, social link and more.

Change Password

Usemame: Hasan
0Old password
Old Password
New Password
New Password
Confirm Password

Confirm New Password

Change Password

Figure 3.2.21: Change password form

Confirm Account Deletion Permalently!

Please enter your password to confirm:

|Password ]

Confirm Delete

Figure 3.2.22: Delete confirmation form
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Cart Information

Empty

View full cart

Order Information
¥ Mojo sm
I Price: TK 50.0
£ Price: TR 60.0

View full Order

Figure 3.2.23: Cart and order information

W Wish list Purchase History
Wild Stone Moio sm
Price TK 243.0 Price: T 80.0
Mojo sm Tup
Frice TK 50.0 rce: T 80.0

Lamp | Definition Tomata
Price. T 50.0 Price: T 100
View full Wish list View Purchase history

Figure 3.2.24: Wish list and Purchase history

Order Address
Abdus Salam Abdus Salam Abdus Salam
01580625257 01580625257 01894261414
Division: Rajshahi Division: Rajshahi Division: Dhaka
District: Naogaon District: Naogaon District: Savar
Thana: Mohadevpur Thana: Mohadevpur Thana: Mohdevpur
Street Address: Panthakata Saha para Street Address: Panthakata Saha para Street Address: Daffodil
ZIP Code: 2IP Code: 2IP Code:
Order Date: November 15, 2024 Order Date: November 15, 2024 Order Date: November 8, 2024

Figure 3.2.25: Address

Authentication page:

LoQIn Register
Usermame Heemame
Email
Password
Password

“ Comfrm Pessword

Forgot your password?

Don't have an account? Creale a new account

Figure 3.2.26 Authentication form
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Provides forms for user login and account creation. Registration requires email

verification, where a six-digit code is sent to the user’s email to ensure secure sign-up.

o Verify your email address Inbox x
Email Verification

A > hasantechninja@gmail.com
Code: tome -

code Your verification code is: 701090

( “ Reply >| |<r—> Forward >| |<(;3>\

Figure 3.2.27: Email veryfecation

After fill up the form with correct code verify the user it will be redirect to login page and

user should to login using correct username and password that they have created.

Change Password

Username: admin

Old password

Old Password Reset Your Password

New password1 Enter your email address below, and we’ll send you a
link to reset your password.

rd Send Reset Link
Change Password Back to login

lew Password

Email:

New password2

Figure 3.2.28: Password Change and Reset

Includes a password change page and a Forgot Password feature. The Forgot Password

page sends a verification code to the user’s email, allowing secure recovery of the account.
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Your Wishlist

Wild Stone Lamp | Definition Dove

243.0 TK 300007 50.0 TK 160.007% 276.0 TK 300.90.7
1137.6 TK sa40-00-4
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Figure 3.2.29: Wish list items

Items

Product Quantity Price Final price Actions

- E% - ‘ — [

- ‘ =
|

Order Details

Order #73
Places or

hekala Saha para , Mohadevpur, Naogacn, Rajshal, B
ucts

Order #74

Placed on Panihakala Saha para , Mahadevaur, Nsogaon, Rajshans, D
Total ltems: 7 Products

Slatus: Not Paid

Order Total: 735.0 Tk

Figure 3.2.30: Order details

The Order Details Page offers users a comprehensive view of their active orders. It
displays all ordered products with their names, images, quantities, and prices, along with
a summary of the total cost, including discounts. Users can track the status of their orders
(e.g., Processing, Shipped, Delivered) and view details such as the order ID, date, payment
method, and shipping address. Additional features include the ability, cancel orders Gf
not shipped), and delivery option for get product. The page is responsive, ensuring
accessibility and usability across all devices, providing a transparent and user-friendly

order management experience.
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Figure 3.2.31: Purchase history
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Update Your Review
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Customer Reviews ===

Figure 3.2.32: Product reviews

The Review Page allows users to manage and view feedback on products they have
purchased. Users can see a list of products they've reviewed, along with their ratings,
comments, and submission dates. For products that haven’t been reviewed yet. The
review page ensures that customers can easily share their opinions while contributing to

a community-driven shopping experience.

Contact page:

Frequently Asked Questions

Q. What payment methods do you accept? v
Q. How can | track my order? v
Q. What is your return policy? v
Q. How can | find a specific product? v

Figure 3.2.33: FAQs
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Contact Us

Order number

Message:

Figure 3.2.34: Contact message

The Contact page includes a form where users can send messages directly, which are
received as emails by the site administrators. An FAQ section is included for common
inquiries, organized by category for quick access. This front-end design focuses on
delivering a comprehensive and user-friendly experience, with a visually engaging layout
and essential features that ensure users can easily navigate, explore, and purchase

products on the platform.

Special offer:

Special Offer

25 % Discount for Daffodl Internab
Student

Audemars Piguet Royal Oak 18k
Yellow Gold

1875.00 Tk

Figure 3.2.35: Special offer

The admin panel includes functionality to add special offers on products, enabling
dynamic price adjustments based on promotional discounts. When an admin assigns an
offer to a product, the system calculates the discounted price by applying the offer
percentage to the original price. This adjusted price is then displayed alongside the
original price, clearly highlighting the discount for users. For example, if a product has
an original price of 100 tk and a 20% offer is applied, the system calculates the discounted

price as 80 tk and displays both values on the product page. This feature allows admins
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to promote specific products effectively while providing users with clear pricing details,

encouraging more purchases and enhancing the platform's marketing capabilities.
Shop page:

Categories

ChE

Figure 3.2.36: Shop page

The shop page provides users with a comprehensive view of all available products, neatly
divided by categories for easy navigation. Each active category is prominently displayed,
enabling users to filter products based on their preferences seamlessly. This
categorization enhances the shopping experience by allowing users to quickly locate their
desired items without browsing through unrelated products. Once a category is selected,
the system dynamically retrieves and displays all active products under that category,
ensuring up-to-date and relevant results. This intuitive filtering system simplifies

product discovery and empowers users to make informed selections effortlessly.

Category filter:

Explore Featured Products

Figure 3.2.37: Category filter

To implement product filtering based on categories, the system retrieves all active
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categories from the database, ensuring that only relevant options are displayed to users.
A category selection interface, such as filter panel, allows users to choose their desired
category. Once selected, the backend dynamically fetches active products associated with
the chosen category using database queries. The filtered results are then displayed on the

product listing page.
Blog page:

Latest Articles & News

Featured Blog Post Titl

TS 15 2 bret excerp of he foaturmd pord suTvTRzing

)\

B - _,
R § . EELON
! 54 r LY o i PN

i

F

How to Choose the Right E-
commerce Platform for Your
Business

Figure 3.2.38: Blog page

The blog section on the platform displays all the articles and posts published by the admin.
These blogs are designed to provide users with engaging content, including product
insights, shopping tips, promotional announcements, and updates about the platform.
Each blog entry includes a title, brief description, and publication date, ensuring users can
easily browse and read relevant content. This feature not only enhances user engagement
but also serves as a medium for the admin to communicate effectively with the audience,
fostering a sense of community and keeping users informed about new developments and
offers.

Blog details page:

The blog details page provides a comprehensive view of the content, incorporating various
multimedia elements to enhance user engagement. Each blog post includes a detailed
write-up that delves into the topic, accompanied by high-quality images to visually
complement the narrative. Videos embedded within the page offer dynamic content, such
as tutorials, product showcases, or event highlights, providing users with an interactive
experience. Additionally, the page supports supplementary content like infographics,

animations, and downloadable resources, ensuring a rich and diverse presentation.
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Figure 3.2.39: Blog details

About page:

Hasan Shop - About Us

Our Mission @ Our Vision

Our mission at Hasan Shop is to create a seamless, inspiring shopping experience that We envision a world where shopping is simple, enjoyable, and accessible for everyone,
exceeds customer expectations at every turn. We are dedicated to providing high-quality, regardless of location. By continually enhancing our product offerings and refining our
affordable products while embracing sustainable practices that positively customer experience, we aspire to be a leader in the e-commerce space—recognized

Who We Are

At [Your Brand Name], we are a team of passionate individuals driven by a single goal: to make shopping a delightful and personalized experience. We believe that every product has a story and that our
customers deserve only the best quality, style, and value. Founded in [Year of Establishment], [Your Brand Name] was created to simplify online shopping, offering carefully curated products that meet the
highest standards in design, fi and From everyday to unique, hard-to-find items, we are committed to bringing you a range of products that enrich your life and reflect your
values. Our team works tirelessly to source products that not only meet the needs of our customers but also align with our commitment to ethical practices and environmental responsibility. Each item in our
collection is selected with purpose, ensuring that we offer only those products that we would be proud to use ourselves. With [Your Brand Name], you're not just a customer—you're part of a community that
values trust, quality, and a forward-thinking approach to e-commerce. We invite you to join us on this journey, where every product is a testament to our dedication and every experience is tailored to make
you feel valued

Figure 3.2.40: About page
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Figure 3.2.41: Admins

Department filtering page:
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Figure 3.2.42: Department filtering
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Listening...

Speak now and your search will begin.

Figure 3.2.44: Voice input

Admin panel:

Figure 3.2.45: Admin view

3.2 Detailed Methodology and Design

¢ Requirement Analysis

The process began with gathering detailed requirements through user surveys, competitor
analysis, and discussions with stakeholders. Key features identified included advanced
search functionality (voice and text-based), personalized product recommendations, a user-
friendly interface, and efficient cart and checkout management. These requirements were
documented and prioritized to guide the development process.

e System Design

The design phase involved creating a scalable and maintainable architecture. The chosen
technology stack included:

Frontend: JavaScript and Tailwind CSS for responsive and modern UI.
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Backend: Django for robust server-side logic and integration with SQLite3.

Database: SQLite3 for storing user, product, and transaction data.

UML diagrams such as use case, class, and sequence diagrams were created to visualize
system workflows. For example:

Use Case Diagram: Detailed interactions between users, admins, and the platform.

Class Diagram: Defined relationships between key entities such as users, products, and
orders.

Sequence Diagram: Outlined the step-by-step process for features like product search and
order placement.

e Implementation

The implementation followed agile methodologies, focusing on iterative progress and
continuous feedback. Key steps included:

Frontend Development: Created an intuitive and responsive user interface with clear
navigation and visually appealing layouts.

Backend Development: Used Django to handle server-side logic, including user
authentication, product management, and order processing.

Search Functionality: Implemented text and voice-based search using Django views,
ensuring accurate and efficient queries.

Personalized Recommendations: Developed logic to analyze user activity (purchase

history, reviews) and provide tailored product suggestions.

e Database Design

The database schema was designed to support efficient data storage and retrieval. Key
tables include:

Users: Stores user details and authentication data.

Products: Contains product information, including name, price, category, and timestamps.
Orders: Tracks user orders, item quantities, and transaction details.

Indexes were added on frequently queried fields, such as created at for retrieving featured
products, to optimize performance.

e Testing and Optimization

Comprehensive testing was conducted to ensure system reliability and performance:

Unit Testing: Verified the functionality of individual modules.

Integration Testing: Ensured smooth interactions between components like search, cart,
and checkout.

Performance Testing: Measured query response times and page load speeds to optimize

performance.
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¢ Deployment and Maintenance

The platform was deployed using a reliable hosting service, ensuring high availability and
scalability. Post-deployment, user feedback was collected to address issues and improve
the platform. Maintenance includes regular updates to search algorithms, database

optimization, and Ul enhancements based on user behavior analytics.

By following this detailed methodology and design process, the platform effectively

addresses user needs, delivering a seamless and personalized e-commerce experience.

3.3 Project Plan

The project plan outlines the timeline, tasks, and milestones required to develop the e-
commerce platform. The plan is structured into key phases, each with specific deliverables
and deadlines, ensuring an organized approach to the project's completion.

Planning and Requirement Analysis (Weeks 2)

Tasks:

Conduct market research and user surveys to gather requirements.

Analyze competitor platforms to identify gaps and opportunities.

Define functional and nonfunctional requirements.

Deliverables:

Requirement specification document.

Initial project proposal.

System Design (Weeks 3-4)

Tasks:

Create UML diagrams (use case, class, and sequence diagrams).

Design database schema for efficient data storage and retrieval.

Choose and finalize the technology stack (Django, SQLite3, Tailwind CSS, JavaScript).
Deliverables:

Complete system design document.

Database schema diagrams.

Implementation (Weeks 5-10)

Tasks:

Develop the frontend using JavaScript and Tailwind CSS for a responsive Ul.

Implement backend logic using Django, focusing on user authentication, product
management, and cart functionality.

Build and integrate features such as voice search, personalized recommendations, and
trending products.
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Deliverables:

Functional frontend and backend components.

Initial deployment of the platform for testing.

Testing and Evaluation (Weeks 11-12)

Tasks:

Conduct unit testing for individual components.

Perform integration testing to ensure smooth interaction between modules.
Optimize performance and fix any identified bugs.
Deliverables:

Testing report highlighting resolved issues.

Stable version of the platform ready for deployment.
Deployment and User Feedback (Weeks 13-14)

Tasks:

Deploy the platform on a live server using hosting services.
Gather user feedback through beta testing.

Address any critical issues or enhancements based on feedback.
Deliverables:

Fully functional and live platform.

User feedback report.

Documentation and Presentation (Weeks 15-16)

Tasks:

Prepare project documentation, including user manuals and final reports.
Create a presentation for project defense.

Deliverables:

Final project report.

Project presentation slides.

3.4 Task Allocation

Task allocation is an essential part of the project, ensuring that each aspect of the e-
commerce platform is efficiently developed, tested, and deployed. Below is the breakdown
of tasks assigned to different phases of the project:

Planning and Requirement Analysis

e Conduct market research and gather user requirements.

e Analyze competitors and define functional and nonfunctional requirements.

e Prepare requirement specification document.

System Design
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e Design system architecture, including database schema and technology stack.
e Develop UML diagrams (use case, class, and sequence diagrams).

¢ Finalize and document system design specifications.

Implementation

e Frontend Development

e Develop responsive Ul using JavaScript and Tailwind CSS.

e Implement product listing, search functionality (voice and text), and dynamic content.

Backend Development

e Implement Django-based backend for product management, user authentication, and
order processing.

e Integrate the database (SQLite3) to store and manage user and product data.

o Develop personalized recommendation system and trending products features.

Voice Search Integration

o Implement and integrate NLP for voice search functionality.

e Testing and Evaluation

o Perform unit testing for individual components and features.

e Conduct integration testing to ensure smooth system interactions.

o Test performance and load times for optimization.

e Report issues and assist with debugging.

Deployment and User Feedback

¢ Deploy the platform on a live server using cloud hosting services

o Monitor server performance and ensure uptime during deployment.

e Collect user feedback through beta testing and prepare feedback reports.

Documentation and Presentation

e Write the final project report, detailing all phases of development, testing, and
deployment.

e Prepare user manuals, deployment guides, and any other supporting documentation.

Create the final project presentation.

This task allocation ensures that each team member can focus on their strengths, and all

project components are covered effectively. Collaboration among team members is key to

achieving the project's goals on time and with high quality.

3.5 Summary

The project plan outlines a clear and structured approach to developing the e-

commerce platform, from gathering user requirements to deployment and
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documentation. By focusing on key features like personalized recommendations, voice
search, and secure checkout, the project ensures a user-friendly and efficient shopping
experience. The use of Django for backend development, along with a responsive
frontend built with JavaScript and Tailwind CSS, provides a scalable and
maintainable system. Task allocation across the phases of planning, design,
implementation, testing, and deployment ensured smooth progress and timely
delivery of the platform. The systematic methodology laid a solid foundation for future

updates and improvements, creating a robust solution for the target market.
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Chapter 4

Implementation and Results

4.1 Environment Setup

The environment setup phase involved configuring the necessary software, tools, and
infrastructure to support the development and deployment of the e-commerce platform.

Below are the key components of the environment setup:
Development Environment

e Operating System: The development was carried out on Windows and Linux systems
to ensure cross-platform compatibility.

e Code Editor: The primary code editor used for frontend and backend development was
Visual Studio Code due to its extensive support for JavaScript, Python, and Django.

e Version Control: Git was used for version control, with the repository hosted on
GitHub for collaboration and code management.

¢ Package Management:

¢ npm (Node Package Manager) was used for managing frontend dependencies such as
Tailwind CSS.

e pip was used to manage Python dependencies, including Django and other required
libraries.

Backend Setup

Framework: Django was installed and configured to handle the backend logics. The
necessary Django settings were customized for the project’s requirements.

Database: SQLite3 was chosen as the database for the project, as it is lightweight and
suitable for the development and testing stages. The database schema was created
using Django’s built-in ORM (Object-Relational Mapping).

Voice Search Integration: Using to input the voice and convert it to text and auto
submit the form to search wanted products.

Development Server: Django’s built-in development server was used for local testing
and debugging during the implementation phase.

Frontend Setup

Languages: HTML, CSS, and JavaScript were used for the frontend development,
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ensuring compatibility with modern browsers.

Styling Framework: Tailwind CSS was integrated for creating a responsive and
visually appealing layout with minimal custom CSS.

Build Tools: Webpack and npm were used for bundling and managing JavaScript files,
ensuring proper organization and optimization.

Deployment Environment

e C(Cloud Hosting: For the production deployment, the platform is hosted on a cloud
server using AWS for easy scalability and high availability.

e CI/CD Pipeline: A continuous integration and continuous deployment (CI/CD) pipeline
was set up using GitHub Actions to automate testing and deployment.

e Domain and SSL: A domain was registered, and an SSL certificate was configured to
ensure secure communication over HTTPS.

By setting up the development and deployment environments correctly, the platform was

able to operate efficiently, providing a stable foundation for the implementation and

testing phases. The tools and frameworks chosen facilitated a smooth development

process, ensuring the timely delivery of the project.

4.2 Testing and Evaluation Result:

The testing and evaluation phase ensured the reliability, functionality, and
performance of the e-commerce platform. A combination of manual and automated
testing methods was employed to identify and resolve issues, while performance
metrics were analyzed to optimize system efficiency. Comparative analysis was

conducted to measure the platform against similar solutions in the market.

4.2.1 Testing and Evaluation

Unit Testing

Verified individual components, such as user registration, search functionality, and
cart operations, to ensure each module performed as expected.

Tools used: Django’s built-in testing framework.

Integration Testing

Tested interactions between frontend and backend components, ensuring smooth data
flow and functionality.

Verified scenarios like adding items to the cart, processing orders, and retrieving
personalized recommendations.

System Testing
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Conducted end-to-end tests to evaluate the overall performance and functionality of the
platform.

Ensured features like voice search, product filtering, and checkout worked seamlessly
together.

User Acceptance Testing (UAT)

Involved potential users to test the platform and provide feedback on usability,
responsiveness, and design.

Refined features based on user suggestions to enhance the overall experience.
Performance Testing

Performance testing was conducted to evaluate the system's response times,

scalability, and resource usage:

Load Testing: Simulated multiple concurrent users to ensure the platform could
handle peak traffic.

Response Time: Measured the time taken to load key features like search results and
cart updates, maintaining a goal of under 3 seconds.

Database Optimization: Indexed frequently accessed fields (e.g., created_at) to
improve query speeds and reduce load times.

Comparative Analysis

To evaluate the platform's effectiveness, a comparative analysis was conducted against
existing e-commerce platforms. Metrics included:

Search Functionality: Compared text and voice search accuracy and speed.
Personalized Recommendations: Measured relevance and accuracy of product
suggestions.

Performance: Analyzed page load times and responsiveness.

4.3 Results and Discussion

Table 4.3.1: Summary of test results

SN. Test Expected Result Result
New user information will be stored in the
) ) Success
] ] database upon successful registration.
01 Registration
Display a toast message for successful Success

registration or appropriate error
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notifications (invalid email, password

mismatch).

Users can log in using their email and

) Success
username with password.
02 Login
Display a toast message for successful login )
) o Failed
or appropriate error notifications.
A registered user will receive a recovery
. ] Success
03 | Password Recovery email upon requesting a password reset.
Session time has expired. Failed
Users can search for products using text or
04 Product Search o Success
voice 1nput.
o Users can filter products by department,
05 Product Filtering Success
category.
Display personalized product suggestions
based on user activity (e.g., purchase Success
06 Personalized history, cart items).
Recommendations
Recommendations should update in real
. o Success
time when new user activity occurs.
Users can add, update, or remove items
07 | Cart Management ) Success
from their cart.
] Users can proceed to checkout, provide
08 Order Processing . _ Success
billing details, and place orders.
) Report a transport or app-related issue and
09 Report issue o Success
save it in the database.
Users can submit reviews and ratings for
Success
purchased products.
10 Product Reviews
Reviews should appear instantly on the
Success
product page.
Display trending products dynamically
Success
based on recent sales data.
11 Trending Products
Updates should reflect the last 15 days of
Success
sales.
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Toggle all platform text between English. Success
12 Language Toggle [ Epgure content changes dynamically Pailed
aile
without requiring a page reload.
Admin can post new product, blog, offer and
] Success
Admin update those things.
13
Announcements | Admin can post new announcements, visible Pailed
aile
instantly to all users on the homepage.
Admin can add new products, which appear
) ) ] Success
immediately in the product catalog.
Product
14 M Ensure the user account lacks
anagement
administrator permissions to perform this Success
action.
Admin can update stock levels, prices, or
product details, which are reflected Success
15 Inventory immediately.
Management
Stuff can be performing some task
] ] Success
permitted from admin
Admin can approve or reject user orders,
) ) o Success
with changes instantly visible to the user.
16 Order Approval
All the product should approve to order )
' Failed
from admin
Authenticated user can sent message to
' ] Success
17 Contact message admin using of contact form
User live chat support Failed

Performance Testing

During the application testing, I used Browser Developer Tools to Monitor CPU, memory
and network usages as shown figure 4.3.2
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53230 ms

Figure 4.3.2: Testing Result

Here's the analysis of your performance testing result from the image:

Key Performance Metrics

Largest Concertful Paint (LCP): 0.060 seconds

e Analysis: This is excellent. An LCP under 2.5 seconds is considered good, and your
site loads the largest content very quickly.

e Interaction to Next Paint INP): 12 ms

e Analysis: A very low INP indicates a responsive user interaction, which is great for
user experience.

e Cumulative Layout Shift (CLS): 0.00

e Analysis: A CLS of 0.00 is ideal, indicating that there are no unexpected layout
shifts during loading, providing a stable visual experience.

Resource and Performance Breakdown

Network Activity: Shows various network requests during the recording period.
Frame Rate: Maintains a steady frame rate, indicating smooth rendering.

Memory Usage:
e JS Heap: 8.4 MB to 46.7 MB
e Documents: 11
e Nodes: 630 to 10,990
e Listeners: 13
¢ GPU Memory: 1,005 MB

Summary Section
e Loading: 142 ms
e Scripting: 6,065 ms
¢ Rendering: 1,698 ms
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e Painting: 165 ms
e System: 1,919 ms
o Idle: 78,837 ms

Analysis
Loading Time: At 142 ms, the initial loading time is very fast.

Scripting and Rendering: These times are relatively high (6,065 ms and 1,698 ms,
respectively). You might want to look into optimizing your JavaScript and rendering
processes to reduce these times. Idle Time: The high idle time (78,837 ms) suggests that
after the initial load, the system has a lot of free time, which is good. Overall, the
application performance metrics are quite strong, with a few areas for improvement in
scripting and rendering times.

4.3.3 Comparative Analysis

Table 4.3.3 Comparative Analysis

Feature Others E-commerce Al-Powered web-based
platform E-commerce platform

Voice search Yes Yes

Personalize suggestion No Yes

Trending Products Display Moderate High

Very fast (Page Load Time < 3 secs) Sometimes Limited Fast

Mobile Responsiveness Good Excellent

Product Reviews Yes Yes

Admin Management Tools Sometimes Limited Yes

Average User Rating 3.5/5 4.5/5

4.4 Summary

This section highlights the expected results of the e-commerce platform's key
functionalities, ensuring each feature performs as intended. User-centric operations,
such as registration, login, product search, and cart management, are designed for
seamless interaction. Advanced features like personalized recommendations, multi-

language support, and dynamic updates for trending products enhance the user
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experience. Administrative functionalities, including product management, order
approval, and issue resolution, ensure efficient backend operations. Each feature has
been tested to validate its performance, reliability, and responsiveness, creating a

robust platform tailored to meet both user and administrative needs
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Chapter 5
Engineering Standards and

DesignChallenges

5.1 Compliance with the Standards

Compliance with industry standards is crucial in ensuring that the e-commerce

platform meets quality, performance, and security benchmarks. This section outlines

the software, database, and accessibility standards adhered to during the development

of the project.
5.1.1 Software Standards

The e-commerce platform adheres to key software standards to ensure high-
quality development and performance.

W3C Standards: Ensures compatibility, usability, and accessibility across
browsers.

PEP 8: Enforces clean, readable, and maintainable code for Python-based backend
development.

OWASP Guidelines: Protects against security vulnerabilities like SQL injection
and XSS attacks.

WCAG 2.1: Ensures the platform is accessible to users with disabilities.
ACID Compliance: Guarantees reliable database transactions, critical for order
and payment processing.

5.1.2 Hardware Standards

The project ensures compatibility with commonly used hardware configurations
and cloud infrastructure:

Server Hardware: Designed to operate efficiently on cloud servers like AWS or
similar hosting services, ensuring scalability and reliability.

User Devices: Optimized for a range of user devices, including desktops, laptops,
tablets, and smartphones, ensuring smooth performance.

Resource Utilization: Efficiently manages server resources to handle concurrent
users without hardware strain.

5.1.3 Communication Standards

The platform adheres to communication standards to ensure secure and efficient
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data transmission:

e HTTPS Protocol: Encrypts communication between users and the server, ensuring
data security.

e RESTful Communication: Ensures structured interaction between frontend and
backend components.

e Multi-Language Support: Implements UTF-8 encoding to handle English and
Bengali text seamlessly.

e SMTP Protocol: Used for secure email communications, including password
recovery and order confirmations.

5.2 Impact on Society, Environment and Sustainability

The e-commerce platform significantly enhances the online shopping experience,
promotes accessibility and inclusivity, and fosters a more personalized, user-friendly

marketplace tailored to the needs of modern consumers.

5.2.1 Impact on Life

The e-commerce platform improves convenience and accessibility, allowing users to shop
anytime and anywhere. Features like voice search and personalized recommendations
make the platform more intuitive and user-friendly, particularly for individuals with
limited digital literacy or disabilities. By saving time and effort, the platform enhances

users' daily lives and shopping experiences.

5.2.2 Impact on Society & Environment

The platform supports the local economy by providing a marketplace for businesses to
showcase their products, promoting entrepreneurship. By offering digital shopping
options, it reduces the need for physical travel, lowering carbon emissions and
contributing to environmental sustainability. Additionally, multi-language support

ensures inclusivity for diverse communities, bridging societal gaps.

5.2.3 Ethical Aspects

The project upholds ethical practices by ensuring data privacy and security through
compliance with OWASP and PCI DSS standards. Transparency in product information,
pricing, and user reviews fosters trust among users. The platform avoids manipulative

algorithms, prioritizing user-centric recommendations over exploitative practices.

5.2.4 Sustainability Plan

To ensure long-term sustainability, the platform is built using scalable technologies like

Django and Tailwind CSS, which allow for easy updates and expansions. Regular
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maintenance and feature enhancements ensure the platform remains relevant and
competitive. Additionally, by promoting digital shopping, it contributes to a more
sustainable retail ecosystem, reducing the environmental impact associated with

traditional shopping methods.

5.3 Project Management and Financial Analysis

1. Cost Analysis
The development and deployment of the e-commerce platform required a detailed budget

to account for resources and tools. Below is the cost breakdown and an alternate budget

plan.

Table 5.3.1: Cost estimation
SN. | Category Description Cost (BDT)
01 Development Premium tools or plugins for 5000

Tools enhanced functionality.

02 Hosting Services Basic cloud hosting (Heroku or 10,000/year

AWS free tier).
03 Maintenance Cost | Bug Fixes, Updates, Feature 350,000
Enhancements, Server
Maintenance.
03 | Domain Custom domain for branding 3,000/year
Registration and secure access.
04 Design and Ul Costs for icons, images, and 20000
Assets additional graphic resources.
05 | Marketing & Social media campaigns and 30,000
Outreach promotional materials.
06 Miscellaneous Minor costs like electricity, 5,000
Expenses internet, or subscriptions.

Total Estimated Cost | 423,000

Ongoing Maintenance:

Ongoing maintenance is essential to ensure the e-commerce platform operates smoothly,
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remains secure, and continues to meet user expectations. Regular updates will be
performed to address software vulnerabilities, optimize performance, and introduce new
features as needed. Monitoring tools will track server performance, user interactions, and
database health to proactively identify and resolve issues. Additionally, customer
feedback will be collected and analyzed to make user-driven improvements. Recurring
tasks include renewing domain and hosting services, updating Al models for personalized
recommendations, and refining the Ul for a seamless user experience. This proactive
approach ensures the platform remains reliable, scalable, and competitive in a dynamic

market.

5.4 Complex Engineering Problem

This section addresses the complex engineering challenges encountered throughout the

development of the E-commerce system.

5.4.1 Complex Problem Solving

In the development of the e-commerce platform, complex problem-solving processes
were used to address a variety of challenges related to user experience, security,
performance, and scalability. The following mapping outlines the application of
problem-solving categories throughout the project development lifecycle, detailing how

each aspect of the project was addressed.

Table 5.4.1.1: Mapping of Complex Problem Solving and Knowledge Profile

EP1: Depth | EP2: Range of EP3: EP4: EP5: Extent | EP6: Extent EP7:
of Conflicting Depth of | Familiarity of of Inter-
Knowledge | Requirements | Analysis of Issues Applicable Stakeholder | dependenc
Codes Involvement e
v v v v v

Mapping with Knowledge Profile for EP1
The following table 5.4.1.2 illustrates the mapping with knowledge profile.

Table 5.4.1.2: Mapping with Knowledge Profile

K3: Engineering K4: K5: K6: K7: K8:
Fundamentals Specialist Engineering Engineering Comprehension Researc
Knowledge Design Practice h
Literatu
re
v v v v v v
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5.4.2 Rational for Mapping
EP1: Depth of Knowledge

Depth of Knowledge” focuses on enhancing the practical skill in web development by
implementing responsive web design using CSS and JavaScript, coupled with state
management in Django Application. This episode underpins the mastery of foundational

web development principles as outlined in knowledge areas K4.

EP2: Range of conflicting Requirements
This focus area emphasizes optimizing system performance while handling real-time data
updates, and enhancing security and usability across different devices, integrating

principles from knowledge areas K5 and K6

EP3: Depth of Analysis

When choosing appropriate back-end solutions with Django for effective data
management and scalability, there are several key considerations and techniques that
can be employed to ensure the system is robust and efficient. Here’s a breakdown of what
you might focus on, particularly two critical aspects, data management (K3) and

scalability (K7).

EP4: Familiarity of Issues

Integrating advanced web technologies to optimize user interactions and system
efficiency involves a strategic approach to leveraging comprehensive web standards (K8).
This process is focused on ensuring that both the user experience and system operations

are streamlined and effective.

EP5: Extent of Applicable Codes

Utilizing existing frameworks and libraries to focus more on integration rather than
creating new code from search is a strategic approach in software development,
especially under constraint K5, which suggests limiting the scope of custom code
development. This strategy enhances efficiency, reduces development time, and
leverages community-tested modules that often come with high reliability and

performance optimizations.

EP6: Extent of Stockholder Involvement
Extent of stakeholder involvement in the development of the E-commerce platform is

comprehensive and spans across all stages of the project lifecycle. Key stakeholders
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include end wusers, vendors, administrators, the development team, project
supervisors, investors, and regulatory authorities. End users provide feedback on
features like voice and text search during requirement gathering, design, and testing
phases to ensure a user-friendly experience. Vendors are involved in defining product
listing and inventory management requirements, while administrators collaborate to
shape backend operations such as order and blog management. Supervisors monitor
progress and approve critical decisions, ensuring alignment with project goals, and
investors evaluate the platform's business potential and ROI. Engagement methods
include surveys, focus groups, prototypes, beta testing, and regular reviews, fostering
collaboration and alighment across all stakeholders. This inclusive approach ensures
enhanced usability, compliance, and business success, ultimately creating a platform

that meets user needs and achieves business objectives.

EP7: Inter-dependence

Implementing a cohesive system where the front-end and back-end seamlessly
together involves a well-through -out architecture that effectively manages
data flow and optimizes user experience. This approach underscores the

importance of integration (K5) and effective data management (K3)

5.5 Engineering Activities

In the development process of the e-commerce application, various complex
engineering activities (EA) were undertaken to address the Course Outcomes (CO)
and ensure the project’s success. These activities in involved not only technical
aspects but also interdisciplinary integration, requiring both engineering expertise
and creative problem-solving skills. Each activity was aligned with the specific needs
of the system and contributed directly to addressing the engineering challenges posed

throughout the project lifecycle.

Mapping with Engineering Activities for EA1: Range of Sources
"EA1: Range of Resources" reflects a strategic approach in leveraging a broad spectrum of
resources to enhance project efficiency. This involves effectively using personal skills and
a diverse set of software tools to ensure successful project execution. The tools listed —
HTML, CSS, JavaScript, Tailwind CSS, and Django — are essential components in web

development, each serving specific purposes.

Mapping with Engineering Activates for EA2: Level of Interaction
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"EA2: Level of Interaction" indicates that interaction within the project
primarily occurs with the development environment, focusing heavily on
integrating various components and ensuring the functionality of the system.
This interaction is aimed at meeting specific user and system requirements,
involving tasks such as coding, testing, debugging, and deploying software,
with an emphasis on effectively using development tools and platforms to build

a cohesive application.

Mapping with Engineering Activates for EA3: Innovation

The e-commerce application introduces innovations like seamless department-wise
filtering, advanced search functionality, professional product reviews, and an efficient
checkout process. These features are mapped to engineering activities through
requirement analysis, modular system design, development of filtering algorithms and
secure workflows, and rigorous testing. This ensures a modern, user-friendly, and

efficient shopping experience.

Mapping with Engineering Activates for EA5: Familiarity

The platform focuses on assessing the competitive landscape to ensure it offers unique
features that enhance its market competitiveness and user value, aiming to deliver

superior user experiences and maintain a competitive edge.

Table 5.4.2.1: Mapping of Engineering Activities

EA1: Range of | EAZ2: Level of EA3: EA4: EA5:
Sources Interaction Innovation Consequences Familiarity
for Society and
Environment
v V v v N

5.6 Summary

The project successfully addressed complex engineering challenges by integrating a range
of engineering knowledge and activities, including software development, system design,
and user experience. Through the application of engineering fundamentals, specialist
knowledge, and design principles, the project effectively met conflicting requirements,
ensuring a robust and user-friendly mobile app. The engineering activities, such as
requirement analysis, system design, development, and testing, were systematically
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executed, ensuring both technical functionality and user satisfaction. By mapping these
activities to complex problem-solving and engineering principles, the project demonstrated
a comprehensive approach to tackling real-world problems, providing an innovative

solution that meets both business and user needs.
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Chapter 6
Conclusion

6.1 Summary

This project culminated in the successful design and implementation of a comprehensive
e-commerce platform tailored to meet the demands of the Bangladeshi market. By
integrating modern technologies such as Django for backend development, Tailwind CSS
for responsive design, and SQLite3 for database management, the platform ensures
usability, scalability, and performance. Advanced features, including voice and image
search, Al-powered product recommendations, and a chatbot for support, enhance user
engagement and accessibility. The project followed a systematic approach, beginning with
requirement analysis and extending through design, implementation, and testing phases,
adhering to engineering standards and ethical principles. User feedback and iterative
development were pivotal in ensuring that the platform met both user and business needs.
The deployment of this platform demonstrates how thoughtful application of technology
can address real-world challenges, creating a foundation for future enhancements in the

dynamic e-commerce landscape.
6.2 Limitation

Despite the successful implementation of the e-commerce platform, several limitations

were identified during the project:

e Database Scalability: The use of SQLite3 as the database backend limits the
platform's ability to handle high traffic and concurrent transactions, making it less
suitable for larger-scale operations.

o Al Optimization: The Al-powered features, such as personalized recommendations
and voice/image search, rely on pre-trained models that may lack localized context or
require further tuning for accuracy specific to the Bangladeshi market.

e Performance Under Load: While the platform performs well under moderate traffic,
its ability to handle high user loads and spikes efficiently remains untested,

highlighting the need for load testing and optimization.

e Limited Payment Gateway Options: The platform currently supports a limited
number of payment gateways, which may restrict user flexibility and reduce appeal
to diverse audiences.

o Localization: While multi-language support has been considered, the current
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implementation is limited, with full localization (e.g., Bengali language support)

requiring further development.

6.3 Future Work

To build upon the current achievements and address existing limitations, the

following future work is proposed:

Database Migration: Transitioning from SQLite3 to a more robust and scalable
database system like PostgreSQL or MySQL will enable the platform to handle higher
traffic and support more extensive datasets efficiently.

Enhanced Image Search: The image search feature will be improved by incorporating
advanced deep learning models, such as convolutional neural networks (CNNs) fine-
tuned on larger and localized datasets. This enhancement aims to increase accuracy
and relevance for image-based queries.

Advanced Personalized Recommendations: The recommendation engine will be
upgraded to leverage more sophisticated Al techniques, such as collaborative filtering
and deep learning, to provide highly accurate and context-aware suggestions. Localized
user behavior analysis will also be integrated for better personalization.

Mobile App Development: Alongside the responsive web platform, a dedicated mobile
application for Android and 10S will be developed to offer an optimized and feature-
rich mobile experience.

Localization Enhancements: Full support for Bengali and additional regional
languages will be implemented, including translating the interface, voice commands,
and recommendations to make the platform more inclusive for local users.

Integration of Additional Payment Gateways: Expanding payment gateway options to
include popular services like bKash, Rocket, and international payment solutions such
as PayPal and Stripe will increase user flexibility.

AI Chatbot Enhancements: The chatbot feature will be expanded to include multi-
language support and integration with more complex natural language processing
(NLP) algorithms for improved user interaction and query resolution.
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