THOMPSON RIVERS UNIVERSITY

™
e

Department of Engineering

Faculty of Science

SENG 4640 - Web Apps

Design Project: Building a Scalable E-commerce Web Application
This is a group project with a maximum of 3 students per team.

Learning Objectives

o Design and develop a functional e-commerce web application using front-end and back-end
technologies.

® Implement user authentication and authorization to manage user roles (customer and admin).
Structure and store product data effectively and perform CRUD (Create, Read, Update, Delete)
operations.

e Build RESTful APIs to facilitate communication between the front-end and back-end.

Deadlines

® Progress Check #1: Team Charter (Total: 10 marks)
o Due: Week 2

® Progress Check #2: Web App Design using HTML, CSS, and JS (Total: 35 marks)
0 Due: Week 6 (February 13, 2025

® Progress Check #3: Web App Architecture (Total: 35 marks)
o Due: Week 8 (March 06, 2025)

® Progress Check #4: Full-Stack Web App (Total: 20 marks)
o Due: Week 11 (March 27, 2025

® Final Project and Video Demo
0 Due: Week 11 (a week before the final week) (March 27, 2025

® Presentation and Final Report
o Due: Week 12 (Final Week) (April 03, 2025)




Project Overview

You are tasked with developing a fully functional e-commerce web application, similar to Amazon, where

users can browse products, create accounts, and make purchases. The application will have two main

types of users: customers and administrators. Customers should be able to explore products and

categories, manage their shopping carts, and complete orders. Administrators will have the ability to

add, update, and delete products, manage inventory, and potentially access user data for analytics. Your

goal is to create a dynamic and user-friendly online shopping experience with a robust back-end system

for managing data and user interactions.

Requirements Specification

After conducting user and stakeholder interviews, the following software requirements have been

compiled for the e-commerce web application:

Req_1. User Accounts and Access

Reg_1.1.  The system shall allow customers to create and manage user accounts with secure
password storage.

Req_1.2. Access to add items to the shopping cart and complete purchases shall be restricted to
logged-in customers.

Reg_1.3.  The system shall allow all users, including those not logged in, to browse products and
view product information.

Reg_1.4.  The system shall allow administrators to access and manage all aspects of the website,

including product information, user data, and orders.

Req_2. Product Management

Req_2.1.

Req_2.2.

Req_2.3.

The system shall allow administrators to add, update, and delete products from the
catalog.

Each product shall have detailed information including name, description, price, images,
and inventory status.

The system shall allow customers to search and filter products based on various criteria
(e.g., category, price range, keywords).

Req_3.  Shopping Cart and Order Management

Req_3.1.

Req_3.2.

Req_3.3.

The system shall provide a shopping cart functionality where logged-in users can add,
remove, and update the quantity of items.

The system shall support a secure checkout process for completing orders, including
various payment options (e.g., credit card, PayPal).

The system shall generate order confirmations and provide order tracking capabilities for
customers.

Req_4. User Interface

Req_4.1.

Req_4.2.

The website shall have a user-friendly interface with clear navigation and a responsive
design that adapts to different screen sizes.

The system shall provide a visually appealing presentation of products with high-quality
images and clear product descriptions.

Req_5. Data Management



Reg_5.1.  The system shall utilize a database to efficiently store and manage product data, user
data, and order information.
Reg_5.2.  The system shall ensure data integrity and protect sensitive information (e.g., user
credentials, payment details).
Req_6. Security
Req_6.1.  The system shall protect user data with appropriate security measures, including
encryption and secure authentication protocols.
Reqg_6.2.  The system shall be resilient to common web security vulnerabilities (e.g., cross-site
scripting, SQL injection).
Req_7. Performance
Req_7.1.  The system shall provide a responsive user experience with fast loading times and
efficient data retrieval.
Reg_7.2.  The system shall be scalable to handle a growing number of users and products.

In addition to these requirement, they also are required by government to:

Req_8. Data Protection
Req_8.1.  The system shall comply with relevant data protection regulations (e.g., GDPR, CCPA) to
ensure the privacy and security of user data. This includes providing users with clear
information about data collection practices and obtaining consent for data processing.
Req_9.  Accessibility
Reg_9.1.  The system shall adhere to accessibility guidelines (e.g., WCAG) to ensure that the
website is usable by people with disabilities. This includes providing alternative text for
images, keyboard navigation, and sufficient color contrast.

To successfully complete this project, you will need to:

® Select appropriate web development frameworks and tools for front-end and back-end
development, considering factors such as ease of use, performance, and community support.

e Design a robust architecture that can handle the expected user load and data volume, ensuring
scalability and maintainability.

e Implement security measures throughout the application to protect customer data and comply
with relevant regulations.

e Conduct thorough testing to ensure that the application meets all requirements and provides a
smooth and reliable shopping experience.

Limitation

While you should try to create a comprehensive e-commerce application, the project is subject to certain
limitations:

e Budget Constraints: The project will be developed with a limited budget, which may restrict the
choice of hosting providers, third-party services, and development tools.



e Time Constraints: The project has a defined timeframe for completion, which may limit the
scope of features and functionality that can be implemented.

e Data Availability: Access to real-world product data and user data may be limited. Use sample
data or generate synthetic data for testing and development purposes.

e Scalability: While the application should be designed with scalability in mind, the actual
scalability testing may be limited due to resource constraints.

Teamwork

This project will be completed in groups of 2-3 students. The instructor will randomly create groups for
all students by the second lab session. Groups will be posted on Moodle.

The most important part of a successful team is finding a time when everyone meets, as a group, each
week, for at least two hours. Each student should expect to spend about four hours outside of class per
week on the project.

Compare your schedules to find a time block of at least two hours when you all can meet. Commit to
meeting at this time each week and working together. If something comes up and someone can't make
it, be sure to schedule another time for that week.

A team charter is a document of your own design. It should be “artfully” designed, expressing some
interests and passions of your team. Things to discuss: What are your goals for the class? Who are your
team members? What is your team mascot? How will the team celebrate triumphs? How will the team
make important decisions? How will the team resolve conflicts and discuss problems? What does
“leadership” mean to your team? Who is the person that hits “submit” on your reports and milestones?
What are the skills of the team members? What special skill does everyone bring to the team? When will
the team meet as a group each week? (Please be precise.) What will be the procedure for missing or
being late to this meeting? How much advance notice must be given and using what method?

You will be asked to deliver your team charter in the second week of semester.

Assessment and Deliverables

As we work through learning the engineering design process, the course instructor will complete four
progress checks throughout the term, each worth 2.5% of the final term project grade for a total of 10%.
The remainder of the term project grade will be placed on the final assessment of the completed project.
The progress checks, a recorded video demo of your project, final project report and presentation, and
marking scheme are provided below.

You'll present your progress to the instructor during your lab session on the due date. You can present
your materials either as printed copies or on your laptop.

Progress Check #1: Team Charter (Total: 10 marks)
Weighting: 1% of project mark



Due: Week 2
e Deliver your Team Charter document. (5 marks)
e Discuss your plan for next steps. (5 marks)
Group Peer Review Form: Optional. Please complete and email this form to the instructor if
any of your teammates have not met expectations for fulfilling their role.

Progress Check #2: Web App Design using HTML, CSS, and JS (Total: 35 marks)
Weighting: 3.5% of project mark
Due: Week 6 (February 13, 2025)

e Complete your app web app design. (20 marks)

(see some examples here: https://mui.com/store/templates)

e Complete Sections 2 and 3 of the final report (5 marks)

e Discuss your plan for next steps to implement a fully functional server-less app. (5 marks)

e Teamwork: Provide details on each of the meetings (time, who was present agenda,
minutes, etc.) as described in the Teamwork section of the final report template. (5 marks)

® Group Peer Review Form: Optional. Please complete and email this form to the instructor if
any of your teammates have not met expectations for fulfilling their role.

Progress Check #3: Web App Architecture (Total: 35 marks)
Weighting: 3.5% of project mark
Due: Week 8 (March 06, 2025)

e Generate a minimum of three different alternate web app architecture as potential
solutions. There should not be one that is clearly superior to the others. Sketches, drawings
and/or diagrams should be provided showing the primary components of each alternative.
These can be supplemented with a written description of the alternative. (10 marks)

e Describe the advantages and disadvantages of each solution. Structure the description of
each design alternative the same way, with information given in the same order using the
same formatting in order to make it easier for the reader to understand the comparison. (5
marks)

e The most feasible solution should be selected. Explain why it is better than other solutions.
Use a table for comparison purposes. (5 marks)

e Create a function tree for the final solution. Each step should be one arm of the tree. Discuss
your plan for next (5 marks).

e Update the entire final report and complete all related sections based on your progress (5
marks).

e Teamwork: Provide details on each of the meetings (time, who was present agenda,
minutes, etc) as described in the Teamwork section of the final report template since the last
deliverable. (5 marks)

® Group Peer Review Form: Optional. Please complete and email this form to the instructor if
any of your teammates have not met expectations for fulfilling their role.

Progress Check #4: Full-Stack Web App (Total: 20 marks)


https://mui.com/store/templates

Weighting: 2% of project mark
Due: Week 11 (March 27, 2025)

Demonstrate the latest version of your product, and discuss what works, what does not
work, and your plan to complete the project and meet all the requirements on time (10
marks).

Complete the entire final report based on your progress (5 marks).

Teamwork: Provide details on each of the meetings (time, who was present agenda,
minutes, etc) as described in the Teamwork section of the final report template since the last
deliverable. (5 marks)

Group Peer Review Form: Optional. Please complete and email this form to the instructor if
any of your teammates have not met expectations for fulfilling their role.

Final Project and Video Demo
Weighting: 55% of project mark
Due: Week 11 (a week before the final week) (March 27, 2025)

Your completed project, deployed (on any host), and running. Your project has satisfied all
requirements. (50 marks)

A recorded video demonstrating all functionalities of your platform, highlighting how they
meet the project requirements. Clearly indicate which aspects are working as expected and
any issues or limitations. (5 marks)

Presentation and Final Report
Weighting: 35% of project mark
Due: Week 12 (Final Week) (April 03, 2025)

Presentation (10 marks)

o A presentation of your fully functional product must be provided during the last week of
classes. Prior to bringing it to the lab, it should be tested elsewhere to ensure it is
working as intended.

o This presentation should include the objective, the structure and the technologies used
in each step, one or more interesting challenges, a comprehensive evaluation, and
meaningful conclusions. Each group member should have a chance to participate. You
have 10 to 15 minutes to present your project.

A technical report must be submitted by the project due date. (20 marks)

Make sure that your final report reflect the following items:

o Project creativity and aesthetics.

o Project complexity. Increased complexity and variety of steps results in higher marks
here.

o Initial testing (methods, successes, failures, and improvements) are discussed in the
report.

o Environmental, societal, safety and economic considerations are adequately researched
and discussed in the report.

o Limitations of the design and end-product are discussed.



Submission

Teamwork. Provide details on each of the meetings (time, who was present agenda,
minutes, and a record of team rule penalties, as described in the Teamwork section of
the Final Report Template) throughout the project. This will involve combining the
teamwork portion from the first 4 progress checks and then adding the teamwork items
since the last deliverable. Some of this can be placed in an appendix if this section gets
too long.

Project Management. Provide a Gantt Chart showing how the work progressed. This is a
modified version of the original Gantt chart provided during deliverable #1. Also reflect
on your project management successes and failures as a team and how you can improve
next time.

Conclusions. A summary of what you achieved. See the Final Report Template for more
guidance.

Report Format: The report should follow the Final Report Template and all background
research or borrowed content should be referenced using IEEE style. The length of the
report and each section should reflect the complexity of the topic, thoroughness of the
research, and effort of the design. Standard formal English should be used. (5 marks)

Group Peer Review Form, submitted by each student on Moodle (5 marks)

You have only one submission, due at the end of the semester after your presentation. The
submission should include a README file that clearly provides all the commands required to

build, run, and test your web app on a local Linux system for marking.

Your final submission also needs to include a recorded video showing how to run your app on a
local host system, and describing how your app meets each of the user requirements and what
works and what doesn't work.

Create a zip file containing all files and documentation in one directory.

You don't need to submit your progress reports or anything else before the final presentation.
The progress reports will be checked on your system during the progress report meetings.

Marking Schema

Course project’s marking scheme has been posted on Moodle and is available here.


https://docs.google.com/spreadsheets/d/1ahChO-9WXDllP8NIRCj-Lu7dJV3W0BmV6FF8YWQSs_U/edit?usp=sharing
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