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Chapter 1

Introduction

In this first chapter, the client, project’s background and the product scope will be discussed.
Furthermore, the use of acronyms and abbreviations throughout this report will be compiled in
the below table.
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1.1. Background and Product Scope
The client for this project is Esports Team Twente, the 7th official student team at the university.
With the vision of “Bringing Esports to Twente”, Esports Team Twente aims to take esports to
the next level through a combination of research on esports performance and participation in
national and international competitions to showcase what Twente has to offer to those interested
in gaming and esports.

The organization has several platforms to share its research, teams, and news around
esports. It includes several social media platforms such as Facebook, Twitter, and YouTube
channel, as well as a landing website. Currently, the website is running under WordPress at
esportsteamtwente.nl.

The project is arranged to redesign the system and look of the current website.
According to the Esports Team Twente management team, the current website is so limited in
terms of functionalities and a lot of plugins that need to be taken into account to keep the
website running. The website also loads slower compared to websites of similar complexity due
to the numerous plugins used. Since it is built on top of WordPress, it is quite stiff to remove
unnecessary plugins. Besides that, using the current systems, the design and the programming
language used are inflexible and very bounded. Extra frameworks or useful libraries cannot be
added on top of the regular website. This is costing the organization a lot of resources while not
producing expected results.

By redesigning the main website page by making it more dynamic, communicative, and
faster, the marketing team hopes it will boost their organization's fame and make it more
recognizable as the home of esports, especially at Twente. It will also make the website more
flexible and operable by non-technical people, leading to reduced cost management in terms of
time and finances.

1.2. Acronyms and Definitions
Below are the list of acronyms and abbreviations along with their definitions that are going to be
used throughout the chapters in this report.

Acronym or Abbreviation Definition

ETT Esports Team Twente

JSX Javascript XML

CMS Content Management System

CRUD Create, Read, Update, Delete

https://esportsteamtwente.nl/
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Chapter 2

System Proposal

This chapter covers the objectives, requirements, and various analyses regarding the project,
explained in more detail views. This is done in order to understand the domain of the system
deeper and deliver an end product that aligns with the expectation of the client. The discussions
below have been discussed and agreed upon with the client from the beginning of the project's
progress.
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2.1. Objectives
Taking the problem identification from the Introduction section, we and ETT have formulated
some objectives to be achieved by the end of this project, which is mostly about creating a new
website with rich functionalities. As a new system design will be created, the website should
load faster because of fully customizable and adjustable plugins according to the needs.
Different libraries and frameworks can also be added to increase functionality within the website.
Below is the list of objectives on the website that is expected to be met in this 10-week project,

● Website homepage, where it should serve as a landing page for the site. The user can
view various information about the organization, including the team that they have and
the events they hold.

● “Meet the Team” page, is a compilation of all the teams available currently at ETT, along
with the players’ information.

● ETT partners page, displaying all the associated partners’ information.
● News/blog page, where ETT can post new updates and articles.
● Project page, where ETT can post available research projects to be taken.
● Event page, is a dedicated page to display all the upcoming events.
● Deliver a backend that can be operated by non-technical team members.
● Test plan and test results.
● Product manual and technical description (functionality, interaction, interface, etc).
● Prototypes that show enough interaction and functionality to the client.

In addition to that, the client also mentioned a nice-to-have page and features, which we
can implement if time allows. This includes

● A shop page, where ETT can list all of their merchandise. The page should also have an
integration with payment gateway services, such as iDeal, PayPal, etc.

● Login functionality for ETT members
● Responsiveness, should adjust the content on various different media screens.

Since initially, we are planning to create the extra page and features mentioned above,
the discussion onwards will take them into account, for instance when formulating the
requirements analysis and making the UML diagrams.

2.2. Requirements Analysis
This section covers the requirements engineering phase of the project. The following
requirements are built according to the SMART principle. They are divided into two subsections;
functional and non-functional requirements, where functional requirements describe the strict
functionalities of the system, and non-functional requirements describe the qualitative properties
of the system.

2.3.1. Functional Requirements
● As a user, I want the homepage of the system to contain links to all other subsections.
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● As a user, I want the system to have a partner page that displays all the partners.
● As a user, I want the system to have a blog page where news and blogs can be posted.
● As a user, I want the system to contain a homepage that introduces the association.
● As an ETT staff member, I want the system to contain a ‘Meet the Team’ page that

displays the current team members.
● As a user, I want the system to have an Events page where I can see all the current

events of ETT.
● As a user, I want the system to have a contact page where I can find all the relevant

contact details of ETT.
● As an ETT executive, I want the system to provide login functionality to admins.
● As an ETT admin, I want the blog page to allow admins to post blogs.
● As an ETT staff member, I want the web application to contain a social media section on

the contact page.
● As a user, I want the partner page to have the functionality to also dynamically display

new partners.
● As a user, I want the system to provide registration functionality.
● As an ETT staff member, I want the system to provide a shopping functionality that

displays the ETT products.
● As an ETT admin, I want the system to provide a feature to automatically display

relevant items based on user preference.

2.3.2. Non - Functional Requirements
● As a user, I want the homepage of the system to respond within 10 seconds.
● As a user, I want the system to be capable of running 24/7.
● As an ETT admin, I want the system to be easy to use by non-technical users.
● As an ETT admin, I want the application to be integrated with the CMS system of the

website.
● As an ETT admin, I want the system to follow the ETT design schema guide.
● As a user, I want the design of the system to be responsive for 90% of the sections.
● As an ETT staff member, I want the system to provide password encryption for the

register/login functionality.
● As an ETT admin, I want the system to be connected to the current cloud architecture.

2.3.3. Requirements Refinement and Prioritization
The requirements were refined in cooperation with the stakeholders according to the agile
principle in order to assure the best client satisfaction. The way this is done is by conducting
constructive feedback sessions where stakeholders’ opinions were carefully analyzed and
considered, and the requirements were adapted accordingly. The requirements were then
prioritized based on the MoSCoW principle (Must, Should, Could, Won’t) in collaboration with
ETT. Based on the constructive discussions we have had with ETT, changes to the
requirements have been made according to ETT’s wishes. These include moving the shopping
functionality and the login to “nice-to-have” and dynamic display of newly acquainted partners
and deployment of the application so that it is capable of running 24/7 to “must-have”. Below is
the compilation of the requirements prioritization.
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1. MUST
● As a user, I want the system to have a blog page where news and blogs can be posted
● As a user, I want the system to have a partner page that displays all the partners
● As a user, I want the system to have an Events page where I can see all the current

events of ETT
● As a user, I want the system to have a contact page where I can find all the relevant

contact details of ETT
● As a user, I want the system to contain a homepage that introduces the association
● As a user, I want the homepage of the system to contain links to all other subsections
● As a user, I want the design of the system to be responsive for 90% of the sections
● As an ETT admin, I want the system to follow the ETT design schema guide
● As an ETT admin, I want the system to be easy to use by non-technical users
● As an ETT admin, I want the application to be integrated with the CMS system of the

website
● As an ETT staff member, I want the system to contain a ‘Meet the Team’ page that

displays the current team members
● As a user, I want the partner page to have a functionality to also dynamically display

newly acquainted partners
● As a user, I want the system to be capable of running 24/7

2. SHOULD
● As an ETT staff member, I want the web application to contain a social media section in

the contact page
● As a user, I want the homepage of the system to respond within 10 seconds
● As an ETT admin, I want the blog page to allow admins to post blogs

3. COULD
● As an ETT staff member, I want the system to provide password encryption for the

register/login functionality
● As an ETT staff member, I want the system to provide a shopping functionality that

displays the ETT products
● As a user, I want the system to provide a registration functionality

4. WON'T
● As an ETT admin, I want the system to be connected to the current cloud architecture
● As an ETT admin, I want the system to provide a feature to automatically display

relevant items based on user preference
● As an ETT executive, I want the system to provide a login functionality to admins
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2.4. Planning, Deliverables, and Implementation Trajectory
In this section lie our planning and deliverables for each Sprint. We divide the project into 5
separate Sprints within 10 weeks. Each Sprint will last for at most 2 weeks, with some
deliverables that we are planning to achieve at the end of the Sprint. The deliverables from each
Sprint can be seen on the table below, while the Sprint itself can be further broken down as
follows.

● Sprint 1 - Requirements Specification (Week 1 - Week 2)
This first Sprint is the phase where we get to know the team and build a team contract.

However, the vital activity that will be covered is the initiation of the project plan, analyzing the
problem domain, and rendering it into a set of requirements. The requirements that we have
agreed upon will be written in the following section. We are also going to create a set of backlog
lists on our Jira board to have a clear view of what needs to be done. Finally, a set of risk
assessments is also done in the following section.

The deliverables at the end of this Sprint include this project proposal, a backlog list of the
product on Jira, and presentation slides for Peer Review activity about the project proposal and
planning on Week 3 (Sprint 2).

● Sprint 2 - Technical and Testing Design (Week 3 - Week 4)
During this phase, we will start designing the website, both for the technical and testing

aspects. By the end of this Sprint, we are going to complete the design of the project, and the
project's functional/non-functional requirements should be finalized. The UML diagrams of the
website such as the Class, Data Flow, and Use Case diagrams should also be made during this
Sprint.

The deliverables will be a wireframing prototype design of the whole website pages, with the
front end part of the home page and login page implemented. The UML diagrams mentioned
above are also the deliverables. Presentation slides are also needed for the Peer Review
activity about requirements and test planning on Week 5 (Sprint 3).

● Sprint 3 - Development and Testing (Week 5 - Week 6)
We will use this 2 weeks period as a starting point to develop the website and do some

testing. We will split the task for each person as indicated in the Project Organization section.
Furthermore, we will work on the backend and frontend simultaneously. Our goal is to integrate
the backend on the home page, create all the rest of the page, such as Meet the Team page,
Partner page, and News/Blog page, and implement the login functionality. The requirements that
have been specified on the previous Sprint will of course be taken into account.

The deliverables on this Sprint will be the backend integration on the home page, and the
prototype of the rest of the page, such as Meet the Team page, Partner page, and News/Blog
page. In addition, presentation slides are needed for the Peer Review activity about the design
and first prototype, which will happen on Week 7 (Sprint 4).



14

● Sprint 4 - Development and Testing (Week 7 - Week 9)
This Sprint will be used as a continuation of Sprint 3, in which we will carry on

developing and testing further functionalities. We will finalize the website and start with the
testing as soon as possible. At the end of this Sprint, we expect to have a fully working
prototype and complete pages of the website. A fully integrated frontend and backend are also
expected.

The deliverables on this Sprint include a working product and complete frontend and backend
integration, along with the testing components implemented. Presentation slides are also
needed for presentation on Week 9 (end of Sprint 4).

● Sprint 5 - Closure (Week 10)
In this last closure Sprint, we will make a last-minute fine-tuning/adding a bit of

functionality to the website. We will also create various documentation needed such as the
poster for the final presentation, the design report, and the manual documentation on the final
product.

Sprint Deliverables

Sprint 1 ● Project proposal
● Backlog list on Jira
● Presentation slides for Peer Review on week 3 (Sprint 2)

Sprint 2 ● Wireframing prototype design
● Frontend part for home page and login page
● UML diagrams (Class, Use Case, and Data Flow diagrams)
● CMS research and integration
● Presentation slides for Peer Review on Week 5 (Sprint 3)

Sprint 3 ● Backend integration on the homepage; Prototype for all the other
pages

● A basic working system or a minimal viable product (MVP)
● Presentation slides for Peer Review on Week 7 (Sprint 4)

Sprint 4 ● Working product and complete page prototype
● Testing components implemented
● Presentation slides for the presentation on Week 9 (end of Sprint 4)

Sprint 5 ● Fully working final product
● Poster design
● Design report
● Manual document on the product
● Presentation slides for final presentation at the chair of supervisor
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2.5. Stakeholders Analysis
In this section, we analyze some key stakeholders involved in this project. We have interviewed
direct stakeholders represented by Eduard Modreanu as the project owner, and Roderick as the
marketing and design team from Esports Team Twente. The stakeholders below are on a bigger
scale.

❖ University of Twente
University of Twente as the host of the ETT organization takes part in the project at the

bigger picture since the University of Twente also directly benefits from what Esports Team
Twente benefits too. Their interest in the project is associated with expanding the popularity of
the University and improving the social activities on-campus.

❖ ETT administration
Esports Team Twente as the owner of the project is the biggest stakeholder in the

assignment. They benefit directly from the project as this is their source of advertisement and
also a way of standing out on the intranet of the University, which leads to improved contacts
and potential investments.

❖ 4TU rival gaming associations
Another stakeholder in the project is the rival gaming and e-sports associations from this

and other partner technical universities in the Netherlands. They have an interest in this project
because this allows them to create collaborations and events with ETT that will expand their
popularity and will increase the chance of drawing the attention of sponsors and investors into
the field of esports in the Netherlands.

❖ Content Writers / Creators
The content writers/creators for the website are the members of ETT who create and

post content such as articles, blogs, and updates on the website. They are generally
“non-technical”, i.e. they want to create and post content in a fixed and simple way without
concerning themselves with the technical details of the website. They directly benefit from the
project since they will be interacting with the website frequently and want to create and post
content with ease on the new website.

❖ IT Infrastructure Team
This refers to the Esports Team Twente IT team that will manage the website on a daily

basis after the project has been finished. They can be considered as the “technical” team of
Esports Team Twente, who are contacted when there is a technical problem on the website.
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2.6. Risk Analysis
In this section, we analyze the risk behind the system that the project envelops, as well as the
project management itself. This analysis is performed to increase the chance of success rate of
this project, as we can mitigate high-risk upfront. In each of the risks, we identified the mitigation
plan and the risk owners. Nevertheless, all the risks mentioned below are really dynamic, and
we consider adjusting accordingly throughout the project process.

● Risk 01: Exceeding time planning
Description: This risk of exceeding the time and planning that has usually been made
occurs because of ineffective team management and unspecific planning, or more
resources needed.

Mitigation: The mitigation strategy will be constant communication with the team and
take into consideration that testing will take a lot of time. We ensure that the schedule
made is feasible, and we discuss the knowledge level among the team members so that
we can estimate better, since from experience the amount of time to learn a new
programming language or software is different for every people. This also helps to
design the planning written in the Planning and Deliverables section. In addition, we will
also prioritize all the most important, basic, and main requirements to be done first.

Category: Project Execution

Risk Owners: Web development team

● Risk 02: Technical Knowledge of the Team
Description: The majority of the team members are not experienced in the specific CMS
and frameworks/tools that are going to be used for the project. This means that there is a
risk that the team will struggle with the implementation due to the lack of training which
can lead to unwanted delay or underperformance during the sprints.

Mitigation: The mitigation strategy involves research in an early stage of the project
development into the benefits and downfalls of the different options for frameworks and
languages, and further familiarization with the tools that will be used.

Category: Project Execution

Risk Owners: ETT staff, Web development team

● Risk 03: Frameworks and libraries limitation
Description: Although we have researched our frameworks and libraries that we are
going to use, as mentioned in the Tools, Frameworks, and Libraries section, there might
be an unforeseen risk of what the frameworks and libraries are capable of. During the
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development processes, usually, a limitation of a certain framework or library cannot be
avoided. This could hinder our progress as we cannot achieve some specified
requirements.

Mitigation: The mitigation involved researching lots of various frameworks and libraries
to be used as a backup when one is capped to functional limitations. Requirements
priorities can also be one of the strategies to overcome this risk instead of switching to
other frameworks and libraries, of course with the cost of reduced qualities.

Category: Project Execution

Risk Owners: Web development team

● Risk 04: Insufficient (missing) quality of the new system
Description: This risk is about incomplete quality of the new system. This can be
caused by incomplete requirements definition or

Mitigation: The mitigation strategy will be a plan of action. The developer team must
ensure that project deliverables are achieved in each of the sprints, as mentioned in the
Planning and Deliverables section. In case any factors make it impossible to accomplish
a certain deliverable, the developer must let the project owner know and discuss a
backup plan accordingly.

Category: Technical

Risk Owners: ETT administration, Web development team

● Risk 05: Developer team call in sick
Description: In this COVID-19 hype, we have to anticipate the risk that our team
members call in sick. This risk is quite severe as it could hinder our project progression
as we will have a shortage of developers in charge.

Mitigation: Since it is impossible to recruit more people, our first strategy will be dividing
the tasks of the sick member accordingly among the team members. If we had too much
at the end, we will again prioritize some of the important requirements that need to be
done in order for the website to run smoothly.

Category: Technical

Risk Owners: ETT administration, Web development team
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● Risk 06: Distributed Denial of Service - DDoS
Description: Our application does not include container orchestration tools like
Kubernetes or Docker Swarm. This implies that the servers are very centralized, and
thus the whole application will be affected if that server is to become a victim of an
application-layer DDoS attack with the intention to take it down.

Mitigation: The mitigation for this problem is to use cloud-based protection which can
be assured from third party groups by providing either on-demand cloud  DDoS
mitigation in which all the traffic is diverted by the provider or always-on cloud DDoS
protection where all the traffic is routed through a cloud scrubbing center. [3]

Category: Technical

Risk Owners: ETT administration

2.7. Coordination with Client
To fulfill the requirements and satisfy the client, we are planning to maintain good
communication with Esports Team Twente. The main communication platform is Esports Team
Twente’s Discord server. The project owner has created a special channel consisting of our
team members and Esports Team Twente teams that have been mentioned in the Stakeholders
Analysis section.

We are going to have a meeting with the project owner at the end of each Sprint,
discussing what we have done throughout the Sprint and if there is any feedback. In addition,
we will discuss the planning for the upcoming Sprint. With this being said, based on the Sprint
planning written in the above section, we will have the meeting namely at the end of week 2,
week 4, week 6, and week 9, plus one additional meeting at the closing Sprint. If some
questions arise during the Sprint process, we will hold an additional meeting with the client.

In each of the meetings that we will have with the client, a document containing all the
information gathered and discussed during the meeting will be created. Then, we will compile all
of the respective documents in the design report that we are going to submit at the end of the
project.
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2.8. Test Plan
We are going to have 3-steps testing, which is unit testing, automated testing, and
usability testing.

1. Unit Testing
- Test for basic unit methods
- Using unit test library (ex) Jest), test single methods with simple test cases.

2. Automated Testing
- Tests for scenarios of using the website.
- Using Selenium, a test tool in chrome extensions, we are going to generate

automated and visible test cases. These test cases can also be used as visual
materials for usability testing as well.

3. Integration testing
- Testing integration of frontend and backend
- Using Jest testing framework

4. Usability Testing
- Assessment from clients and the supervisor, so that we can get feedback from

both actual users and an expert

We are planning to finish unit testing by the end of week 7. Automated testing will be possible
after the unit testing is fully completed, and we will do usability testing with scenarios of
automated testing. We planned to get feedback from clients and the supervisor to update the
final version based on feedback until week 9.

2.9. Technology Enablers: Tools, Frameworks, and Libraries
This section covers the possible tools, frameworks, and libraries that we are planning to use in
this project. We also specified the reasoning behind a certain choice of software, which can be
observed in the table below.

a. Wireframing & Prototyping

Tools Advantages/Disadvantages

Balsamiq ● Can use it without internet connection
● Detailed screen composition is difficult but

convenient to sketch
● Difficult to use in vast amounts of projects
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Adobe XD ● Can make a prototype without a plug-in
● Can implement a simple level of animation
● Simply create a shared link so easy to exchange

feedback

Figma ● Simply to add interaction to GUI design
● Can edit the art board at the same time
● Design tools for collaboration
● Web browser-based tool so no need to download

application

b. System Design
As mentioned in the deliverables in the above section, we are going to make

architectural design diagrams, such as the Class, Data Flow, and Use case
diagrams. We will use Visual Paradigm to make such models. Visual Paradigm is
software for creating diagrams, primarily UML. UML is the modeling language that is
widely used in the world of software engineering and development for creating
diagrams/models/architecture.

c. Frontend
For the front end part, we are planning to use React and CSS for styling. We

have researched several possible React components libraries, which we will
conclude as in the table below.

Components Advantages/Disadvantages

Material UI ● Built with Google’s Material Design
● Many React components pre-built with a smooth

and simple design in the element

Ant Design ● Typescript-base library
● Complete and flexible design
● Has 50-component library
● Easier to use than Material UI

React - Bootstrap ● Uses Bootstrap components using React
● Can just import the individual components
● Minimizing the amount of code for sending to the

client
● Many reactive web components

Chakra UI ● Easy to apply theme and dark mode
● Good for beginners
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● Easy to designate style

Semantic UI ● Great library for style elements
● Good for use for React applications
● Easy to create style and responsive web

React - Reveal ● Easy to implement scroll animation

React - Router DOM ● Enables you to implement dynamic routing

React Icons ● Libraries of various styles including Bootstrap Icons,
Material Design Icons and Font Awesome

● Easy to use and search the library in a simple

React Hook Form ● Helps create forms with validation with appropriate
error messages

● Makes you fill out fewer codes
● Eliminates unnecessary re-rendering
● Make everything run faster

d. Backend
For the backend part, including the Content Management Systems (CMS), we have

researched several possible options that can be observed in the table below.

Components Advantages/Disadvantages

Frontity + WordPress ● Node.js based
● CMS support

Strapi ● Node.js based
● Coding with GUI
● CMS support

Cockpit ● Headless CMS separates the backend from the
presentation layer (frontend)

WordPress API ● Allows easy retrieval of contents stored in
WordPress

● Enables WordPress as headless CMS
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2.10. Project Organization
We have had a meeting to discuss our project organization, which is mentioned in several
paragraphs below. The main framework that we will use is Agile methodologies with several
Sprints that have been mentioned in the Planning and Deliverables section. A Jira board1 along
with the product backlog is also created to further organize the project. In addition, to
synchronize and collaborate on the code, we have created a GitLab repository2 with all the team
members involved.

Our main communication platforms will be WhatsApp and Discord. We have also decided that a
meeting will be held every Monday and Friday. The meeting on Monday will be used to discuss
what will be done during the week, and Friday to review what has been done and if there is any
problem. In between the week, mostly on Wednesday, we will have a meeting with our
supervisor to discuss our progress and as a point of feedback.

Although some works can be changed later as the project progresses, we have an outline of the
main job division that can be observed in the table below.

Team Members Responsibility

Bonifacius ● Backend developer (Database connection, CMS integration,
Login system, API)

Heejin ● Designing diagrams
● Interface designing & prototyping
● Frontend developer

Konstantin ● Communication point with Supervisor
● Frontend engineering and backend support

Ricco ● Communication point with Project Owner
● Interface designer & developer
● Presentation slides

Youngwoo ● Designing diagrams
● Backend developer (CMS integration, API)
● Planning and implementing tests
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Chapter 3

Global Design and System Architecture

This chapter discussed the overall flow of the design and system, including the UML diagrams
that covers the design of the backend, user interaction with the website, and the data
exchanged between the frontend and backend components.
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3.1. General Idea and Global Design Choices

The Esports Team Twente web system is meant to give a better understanding of what the
association is about, what it is involved in, and what future plans it has. There are a couple of
main global design choices when considering the global design choices of the system in order
to achieve that goal:

1. Giving a promising first glance at the association that displays its components,
characteristics, and purpose

2. Providing a proper introduction to what the association does, aligned with the general
design theme of the association

3. Providing informative dynamic features up to date with current events and news
4. Creating an inviting ambiance for new potential members and partners

3.2. Design Pillars

Designing such a system requires a careful look into the design pattern of the association and
innovation perspective in alignment with the goals and wishes of the client. In order to do so, our
team had to maximize the power of the grasping effect of the initial glance at the application,
while preserving and also maximizing the usability and simplicity of the system. This required 2
main design key pillars – mockup design refinement process and participatory design. The
former can be summarized in iterating the following design pattern until perfecting the mockup:
creating mockup designs of the different pages whilst aligning them with the design guide
received from the client → discussing usability and effects → improving the mockup design by
means of re-evaluating and re-designing micro parts of the design of the different pages →
re-aligning and refining the pages → connecting the different design components into one
coherent prototype. The second pillar - participatory design is a common design principle stating
that involving closely the users in the system improves the ease of use of the system [1]. This is
implemented by conducting constant progress meetings with the client, in which we try to
showcase and explain the current version of the system in the greatest detail possible, and
receiving and analyzing their constructive feedback.

3.3. Architectural Design
The Architectural Design of our system is mostly concerned with the backend of the web
application. The previous web applications the user has maintained have been run by a Content
Management System, more specifically - WordPress with pure CSS/HTML5 on the frontend.
Hence, one of the requirements of the client was to have a backend that people with no in-depth
technical knowledge could maintain and manage. Therefore, we had to make sure that the
backend of the new application we are building is also managed by a CMS. Our research into
the choice of such interaction led us to Strapi because the web application was designed to
work with React on the frontend in order to be foremost dynamic, innovative, interesting, new
and expressive and also supportable in the future development of the application. The reason
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for the choice of Strapi is that it is a new headless CMS that matches well with React.js as
frontend technology.

3.3.1 Frontend Architecture

The Frontend of the application is built according to the
React and Agile Development principles. The Structure of
the source code is divided into assets, components,
network, service, tests and views. The assets' subsection
contains all the elements like .png and .jpg files that are
needed for the styling of the application. “Components”
contains the commonly used reusable React components
throughout the application like background, navbar and
footer. The network and service subsection are associated
with the frontend part of the initiation of the server on which
the application runs and the CRUD methods used to fetch
information from the backend. More specifically, the service
contains the asynchronous requests to the backend and the
network component contains the HTTPClient requests.
“Tests” contains all the unit tests of the application and last
but not the least, “views” contains all the frontend code for
the different pages. In each page, you will find a .js file that
contains the React code and the .jsx components contained
in the containers subfolder and a styling .css sheet. React
uses one single page design pattern in which the HTML-like
code is generated dynamically in the .js React files, and the

components used to build the different sections of that page are contained in the .jsx files in the
containers' subsection of each page.
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3.4. UML Diagrams

3.4.1 Class Diagram (Database)

3.4.2 Class Diagram Description
The class diagram roughly demonstrates how the database is managed by Strapi. The Content
class is an abstract class that generalizes several attributes that are created by default
whenever a new content type is created (the database does not actually have this class). It can
not be instantiated because it is only used for generalization. The other classes that are
subclasses of Content, i.e. Blog, Partner, Logo, Member, Event, Project, Contact and Team are
created to represent the content types that are used on the website. The Admin class
represents the administrators, and its instances manage instances of the Content subclasses.
The Admin class does not differentiate between the web admin, content manager, editors, etc.,
it includes all users that have access to the Strapi administrative functions.

The methods of all classes are related to the concept of CRUD operations. All these
classes, except the Content class have constructors which means they can be instantiated. This
allows the “create” operation on this class, meaning that objects of this type can be created.
Each constructor of a class has parameters that correspond to all non-inherited attributes that
the class has, meaning there are no default values for the attributes. The inherited attributes
(“id”: unique object id, “createdAt”: date and time of creation, “updatedAt”: date and time of last
modification, “isPublished”: boolean indicating whether the content is published) are
automatically created and managed by Strapi.
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Each attribute of each class has a getter and a setter, enabling read and update
operations on this class, respectively. As administrators are responsible for managing contents,
instances of the Admin class has several methods to manage contents, each corresponding to
the CRUD operations:

● createNewContent, create a new content, corresponds to create
● getContent, get/read a content based on id of the content , corresponds to read
● getListOfContents, get/read all contents of a given content type, corresponds to read
● modifyContent, modify/update a content, corresponds to update
● deleteContent, delete a content, corresponds to delete

The CRUD operations in Strapi are implemented using the REST API, so each of these
methods have their own corresponding REST API endpoints (more in the CMS overview and
integration section).

3.4.3. Use Case Diagram
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3.4.4. Use Case Diagram Description
The use case diagram is constructed with several stakeholders which interact directly with the
system. The website should be accessible by the site user, which can be seen on the left. The
basic functionality that should be available to the site user includes applying for a position at the
organization or as a team player, viewing the current esports team member for different games,
the upcoming planned events, the organization’s current partners and sponsors, the news and
blog posts, sending general messages or feedback to the organization, and access the shop
page.

On the right-hand side of the diagram, lies the stakeholders from the organization’s side
with different accessibility and responsibility, which can be categorized as the web administrator,
merchandise team, and the content manager. They can interact with the web system by logging
in to the content management system, with different types of roles as mentioned. The system
will then verify their identity and address them to the appropriate dashboard in the CMS.

The web administrators act as a central point of control and contact, that they can view
and edit the database list of other roles, such as the merchandise team and content manager.
They are also entitled to compile all the applicants that register via the website. The
merchandise team will take care of the database list of the available merchandise, and update
the stock on the webpage. They should also be granted the access to upload new types of
merchandise and publish them to the webpage. Lastly, as the name suggests, the content
manager will be responsible for managing the content that is shown on the front end, for
instance, the events and blog pages. It can be done through the CMS as mentioned in the
paragraph above.

3.4.5. Data Flow Diagram

● Shop Component Data Flow
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● Contact Component Data Flow

3.4.6. Data Flow Diagram Description

● Shop page

If a customer places an order, first, validation is carried out whether the order is made in
the correct form. If the order is in the wrong form or the product is out of stock, a failure
notification will be sent after canceling the order. Order stores product id, customer info,
etc. and the information are used for shipping or delivery notification later.

● Contact

Inquiries sent by customers through the contact page are stored in the Contacts
Collection after verifying the email and text content first. After that, a manager confirms
in Contacts and gives a reply to the customer, and the manager updates the Contacts so
that the inquiry that has been answered is updated and other managers can check it.
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Chapter 4

System Overview

This chapter describes the implementation of the system architecture and the prototype design.
First, the sketches of hi-fi prototypes on different pages are shown, along with the explanation of
the design components, followed by work of translating it into code. Reasoning behind choosing
the CMS and the technical aspects on how data is fetched from the CMS will also be discussed.
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4.1. System Description
The system is an implementation of the design and technical specifications provided, discussed,
and refined through the agile development lifecycle. The system contains 7 different pages, 6 of
which are must-haves, and one of them is nice to have. These pages are - home page, team
page, project page, blog page, events page, shop page, and the contact page. Each of them
brings its own characteristics and holds value for the final goals of the project. Furthermore,
every page can be seen as a micro system of the whole web application because every page
has its own purpose and holds its own level of abstraction, altogether they build the whole look
of the web application, but they are also atomic units because the functionality of one page is
not strictly dependent on any other pages.

4.2. Hi-fi Prototype
The Hi-fi Prototype of the front-end was built with Figma. The purpose it serves is to give the
design, look, and feel of the application and showcase the core interaction between the system
and the user. The image above showcases the full hi-fi prototype, including the transition wiring
logic between the different components. The hi-fi prototype contains the home page, team page,
projects page, partner page, blogs page, events page, shop page and contact page. The
detailed hi-fi design of each of these pages can be seen below.



32

4.2.1. Home Page Prototype

The home page is the introduction page of the application. It gives the first glance into what ETT
is about and the design of the whole system. Here, summarized information about the
association. Sponsors, available teams,and upcoming events can be found.
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4.2.2. Team Page Prototype

The team page displays the different gaming teams and members. Pressing on a team will
expand the bottom section, in which detailed information about the game and team can be
found. The members associated with the specific team are also displayed.
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4.1.3. Projects Page Prototype

In the projects page, the projects that are currently ongoing at ETT can be found. Below the
header, summarized information about all the projects can be seen. Every project has its own
div box and is dynamically fetched from the backend. Alongside the image, title description and
option to view more detailed information by pressing “Learn more” is available. Pagination is
added below this overview to take care of a potentially high number of projects. The bottom
section of the page contains a featured project of ETT.
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4.1.4. Events Page Prototype

The Events page contains an overview of the current events of ETT. The page is divided into
three div subsections, each covering one event. The placeholder for the events contains an
image, a title, date, and description of the event. Pagination is added here too.
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4.1.5. Blog Page Prototype

The blog page contains two subpages. The first one is associated with the main blog page
content, in which the blogs and short description to each of them are displayed. The second
page is the subpage that is pulled up after pressing on “discover more”. It contains more
detailed information about the specific blog and a footer that shows other blogs.
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4.1.6. Partners Page Prototype

The partners' page is a showcase of the official ETT partners. Below the header, the first
component of the web page shows the currently selected / featured partner with a short
description and link to more detailed information. The second component of the page is the
paginated partners placeholders that show all the partners of ETT.
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4.1.7. Shop Page Prototype
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The shop subsystem of the application serves as a mini e-commerce web app within the
full-scope of the application. It consists of 4 different pages. The first one displays all the
products that ETT offers for sale. After pressing on a specific product, the user will have the
option to add that product to the cart or checkout. After adding an item to the cart, the user will
have the possibility to view the contents of the cart in the “your cart” subpage, where the
quantity of the selected items and the total price can be found. From this page, one can either
keep booking or go to checkout. The final page covers the check-out functionality. Users will be
asked to enter name, email, subject and additionally a message. After pressing “send” the order
will be placed and sent through email instead of using built-in payment functionality.
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4.1.8. Contact Page Prototype

Finally, the contact page - it serves as an informative page in which information about the
location, contact details, links to social media, emails and phone number can be found. It
contains Google Maps API integration with a pointer set to the exact location coordinate of
Esports Team Twente. This page also serves as an advertisement service for the association.
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4.3. Design Choices and Final Product Design

4.3.1. System Look and Feel
The design of the system follows a strictly specific design guide provided by the client. It was
important to make design choices that follow the main framework for the look of the system that
the client requested. The Design of the application can be summarized as having a system that
provides a grasping, modern and dynamic first glance to the users with interesting animations
and effects. This is achieved by developing a creative hi-fi prototype through constant review
and redesign, and then implementing the prototype following the exact design showcased with
the addition of CSS animations and dynamic React components. The system strives to be easy
to use. Because of this, the frontend does not allow the users to do acrobatics with the content
on the web page, but rather guides them through the whole system and uses simple
self-explanatory content to showcase elements that do not confuse them. All of the pages that
are made on the hi-fi prototype are implemented except for the shop page. We were quite tight
on the scheduling and decided to put the shop page as an extensive future work, and will be
discussed in the Future Development section. The final version of the website has been
deployed online, with a link can be seen on the Appendix Section A.

4.3.2. Home Page
The home page is the first and foremost part of the website and acts as a landing page. This
page should contain a piece of brief but complete information on the organization in general. For
instance, the organization logo and its tagline are shown, the current partners and sponsors list
can be seen, as well as the available teams and the upcoming event schedule. Most of the
elements in the homepage are dynamic and can easily be changed through the CMS. The
design is slightly different from the hi-fi prototype, especially in terms of styling. This will
be further discussed in the team reflection and future development section.
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4.3.3. Partner Page
The partner page is a web page that does not exist on the current ETT website and introduces
organizations and companies that have signed a partnership agreement with ETT. The content
of the page is dynamically imported through the CMS, allowing users to easily change partners
further. In addition, it demonstrates a detailed description of the ETT’s partner organization that
the user has centered via a slider (Figure 2), allowing the user to easily navigate to the partner's
website through a web link.

4.3.3. Figure 1. The description of ETT’s partner organization

4.3.3. Figure 2. The list of ETT’s partner organizations
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4.3.4. Team Page
The team page covers the teams that ETT currently has, including showing the game brief
description and the team members. This whole page content is pulled dynamically from the
CMS. Therefore, if there will be a newly available team, ETT can simply add it from the CMS, by
providing the game name, image, description, team members’ names, and profile pictures. More
information regarding the CMS can be found in the following section, “CMS Overview and
Integration”.
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4.3.5. Blog Page
The blog page is a page containing blog/news written by ETT, and the user-specified content is
dynamically fetched from the backend. ETT employees can always edit, add, or delete content
through CMS. The main page of this page had to be located with a brief description and photo
of blog/news that the user could see at a glance. By clicking on a specific blog post, the user
can check the blog/news in more detail along with the author and the date the blog was
published. In addition, users can easily move to other posts through the other post section
located at the bottom of the page, and can move to the main page without hassle through the
back button.

4.3.5. Figure 1. The blog list on the main page.

4.3.5. Figure 2. The specific blog post.
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4.3.6. Events Page
While implementing the events page, we had to take care of two things. The events had to be
dynamically fetched from the backend and displayed similarly to what was shown in the hi-fi
prototype, and each of the events had to have a detailed description that was easily accessible.
After pressing on a single event, the user is directed to a subpage where the event is described
in detail, including the time frame that the event is concerned with. This detailed description,
much like the event placeholder itself, is also generated in coordination with the information in
the backend of the application so that the ETT staff can control and manage the content
associated with the displayed events at all times.
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There is a slight difference between the original hi-fi prototype and the final product.
First, the event's image is placed on the right instead of covering the whole area on the x-axis.
This makes it look much cleaner on desktop devices and fits better with the design pattern of
the rest of the pages. This subsection of the web application shows 2 events per page, that is
the amount of content that does not feel overwhelming for the page and the users. To make
sure that the Events section can handle all the events and also look clean and not overfilling,
the pagination component at the end was added. This way, the backend can have as many
events as needed, and they will be displayed without hurting the user experience. Lastly, to
comply with having a constant design throughout the whole application, the footer section was
added to this page too.

4.3.7. Project Page
The project page shows the projects currently in progress or planned to be carried out in ETT.
All contents can be added, updated and deleted through CMS and are immediately reflected on
the web page. The structure of the project page is very similar to the blog page. It also
recommends the most recent project by displaying it at the top. Each content can be viewed in
more detail by clicking, and the structure of each post is similar to a blog post.
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4.3.8. Contact Page
Implementing the Contact Page was less challenging than the majority of the other pages for
the simple fact that the page contains mostly static information that does not change too often.
However, this page had more complexity in another form, and that is that the content itself is
larger than usual. Aside from having different components for all the different contact details,
social media links and a contact form, there is also a fully functional Google Maps integrated
within the page which requires connection to the Google Maps API and map object that needs
to be scaled to fit in the design of the page.
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The design choices made while implementing the contact page hi-fi prototype constitute
a significant change in the layout and the content of the webpage. The first section is almost
identical to the design of the hi-fi prototype - there is a Google Maps functionality positioned on
the right-hand side and a Discover more section on the left. We improved the initial design of the
Discover more section by including a button instead of just a text that links to a page with more
details. The second subsection of this page was not initially designed during the prototyping
phase of the project, we decided to make the design choice of improving this page to also
include a good-looking contact form that users can use to contact the association directly. This
prevents forcing the user to use other applications for contact or do additional unnecessary
steps to achieve their goal. This will have a positive effect in the heuristic evaluation and,
generally, the usability test of the system [2]. The final part of this page associated with the
contact information and the social media links is implemented almost one-to-one with the
original design except for the fact that the social media links were increased, and their design
was improved.

4.3.9. Footer

In addition to the mentioned pages above, a footer is also made, to be added at the end of
every page. It is composed of ETT wordmark and logo assets, various links pointing to different
pages on the website, and the social icons with links to the related social media.
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4.4. CMS Overview and Integration
As we are building a content-driven website, we decided to use a CMS called Strapi for the
backend of the system. Strapi is a Node.js-based CMS written in JavaScript. Strapi is a
headless CMS, meaning it does not provide a presentation layer (front-end) for its users like
Wordpress does. This gives the users the freedom and responsibility to create and manage the
front-end. Strapi is a relatively new CMS, so it has fewer features compared to some other
CMSes. Nevertheless, it is very flexible and simple due to its age, which is one of the reasons
Strapi is chosen.

4.4.1. Admin site
Strapi has an admin site written using React.js framework. The admin site is where authorized
users can create, modify, and delete contents. It also allows certain users to change Strapi
settings and configure plugins. Strapi can be thought of as an application containing a collection
of plugins, where each plugin extends or implements specific functionalities within the
application. There are core plugins which form the core functionality of the application and can
not be disabled or removed. Other plugins are customizable and can be disabled or removed.

If there are no users registered for the admin site, a new user would have to be
registered with a name, email, and password before the admin site can be accessed and used.
This user would be given the role of super admin. There are 3 roles that can be assigned to
users that have access to the admin panel. The description column in the image above
describes what each role can do. Super admins have complete access over all features and
settings and this access can not be revoked by any means. Super admins can control other
roles’ access to certain functionalities. For example, a super admin can revoke editors’ ability to
modify a content type.
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4.4.2. Managing contents in Strapi
Managing contents in Strapi mainly involves 3 core plugins: Content Manager, Content-Type
Builder, and Media Library (Upload).

The Content-Type builder is where new content types can be created, modified, or
deleted. There are 3 content types in Strapi: collection types, single types, and components.
Collection types and single types are concrete types, i.e. they can be queried on their own using
the REST API (more on the REST API subsection), with the difference being that single types
can only have one entry at any time. Each content type has field(s)/attribute(s) defined on them
with each field having a name and a data type, such as text or rich text (comparable to strings),
boolean, number, media, email, etc. Fields can be configured with certain settings depending on
their data type: private or public field (all types), have minimum or maximum length (text or rich
text), required field, related content types (relation type), etc. Components can not be queried
on their own, instead they are used as a field/attribute in content types. They are usually used to
group common data type(s) for multiple content types. Like collection types and single types,
they also have field(s)/attribute(s).
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For our project, we have created several content-types:

● Blog, representing blogs/articles with fields:
○ Blog title
○ Short description shown on the blog main page
○ Actual text content shown on the blog subpages
○ Image shown  on the blog main page

● Contact, representing the “Contact Us” messages from the contact page with fields:
○ The specified name
○ The specified email address
○ The specified text message
○ A boolean indicating whether the message has been responded to, to be filled by

admin
● Event, representing esports events with fields:

○ Event title
○ Short description shown on the event main page
○ Actual text content shown on the event subpages
○ Poster image shown on the event main page
○ Start date and time of the event
○ End date and time of the event

● Logo, representing the logo shown on the website navigation bar with fields:
○ Logo image
○ Title for alternate text



53

● Member, representing ETT members with fields:
○ Full name shown on the team page
○ Profile picture shown on the team page
○ Birth date
○ Contact email address
○ Contact phone number

● Partner, representing ETT partners and sponsors with fields:
○ Partner name
○ Short description shown on the partner page
○ Partner logo image
○ Contact email address
○ Contact phone number
○ Related ETT members, relation data type with Member (not required)

● Project, representing ETT projects with fields:
○ Project title
○ Short description shown on the project main page
○ Actual text content shown on the project subpage
○ Poster image

● Team, representing ETT esports teams with fields:
○ Team name
○ Short description of the team
○ Contact email address
○ Contact phone number
○ Team poster image
○ Team members, relation data type with Member

The User content type is added by default by the Users & Permissions plugin (more on
the REST API subsection) and our website does not use the content type.
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The Content Manager is where contents are managed. Clicking each content type on the
Content menu displays the list of entries for that content type, the “list view”. Various settings
and functions to configure the list view such as filtering, searching, sorting, field placement, etc
also exist to help the users.

A button on the top right corner is clicked to create a new entry. When creating a new
entry for a content type, users fill the fields for that content type. Required fields must be filled to
be able to create a new entry. By default, Strapi uses a draft and publish system for content
types where an entry can be saved as draft before being published, i.e. available to be queried,
and a published entry can be unpublished to be saved as draft. This can be changed when
creating new content types, but we decided to use it for all content types in our project as it
gives more control.

On the list view, an entry can be edited, duplicated, or deleted by clicking a button.
Editing or creating a content takes the users to the editing page. Just like the list view, there are
also settings to configure the “edit view” for the editing page, most of them are about controlling
the layout of the editing page.
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The Media Library (the plugin managing this is called Upload) is used for managing
various assets, such as images, videos, audios, files, or documents. These assets are used as
content in fields that have “Media” data type (hence, the name Media Library). Assets are
added by uploading files or the URL where the file is located.

4.4.3. REST API
When a new content-type is created, Strapi automatically generates REST API endpoints for
that content-type. These endpoints are associated with actions on that content type, these
actions are created, delete, find (read multiple entries), findOne (read one entry based on id
path parameter), and update.
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Except for the Contact content type, the front-end of our application sends requests to
the find and findOne endpoints to read the entries and show them on the website. Additional
parameters can be added by using query strings. There are parameters for filtering, locales,
sorting, pagination, population, etc. The Strapi REST API without parameters does not return
fields with Relation and Media data types. Most pages of our website require knowing the
relation and media fields to correctly display information, for example, the team page needs to
know the URL of the teams poster images and members’ profile pictures along with the relation
between the team and members to know how to display this information in an intuitive way. To
solve this, we added the needed parameters to the request URLs, most of them are population
of images since the website contains a lot of images. Media fields do not actually return the
image in the response, instead they return the URL where the image can be retrieved from.

For the Contact content type, the public/website visitors are only allowed to create a new
entry as the content type represents the messages/questions that the visitors send. Instead of
the find and findOne endpoints, the front-end sends data to the create endpoint for Contact
content type. This will create a new entry for that content type which immediately can be seen in
the admin site.



57

The Users & Permissions plugin controls which endpoints are available to the public
(unauthenticated) and authenticated users. Since our website does not have an authentication
system (the admin site authentication is not considered as an authentication system in this
plugin, they are separate matters), we only need to be concerned with the public users, i.e. the
website visitors. Except for the Contact content type, the public users only need to read
contents, they do not need and must not be permitted to create, modify, or delete contents. So,
public users only need access to find and findOne endpoints and do not have access to other
endpoints. Accessing other endpoints as public/unauthenticated users will return a 403
Forbidden error response. For the Contact content type, the allowed operation for public users
is only the create operation; they are not allowed to modify, read, or delete any entries.

4.4.4. Configuration files and back end customization
Strapi has several configuration files for the whole application. Some things these files
configures are the server’s IP address, port, public URL, admin site URL, database connection
configuration (username, password, host, port, URL, PostgreSQL schema, name, etc), disabling
and enabling plugins, adding and removing middlewares, etc. As we are using Heroku to deploy
the backend, we have to change several settings in the configuration file to be able to work with
Heroku, such as the database connection and public URL.

The back end can be further customized by adding routes, middlewares, controllers
(endpoints), plugins, etc. The admin panel can also be customized. For our project, we do not
do any of these, as we do not need any additional customization.
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Chapter 5

Testing the System

This chapter covers the various testing methods mentioned in the previous section. Different
components of the website are tested, along with the test approaches and the results will be
explained further. Fixes to the website are also done according to the testing results.
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5.1. Test Approach
The test approach for the whole system is divided into 4 separate testing techniques:

1. Usability testing - It is very important to have users test the system to receive critical
constructive feedback from the users themselves on how the feel of the interaction with
the system is.

2. System testing - Evaluate the performance of our web application using the evaluation
tool and find flaws to improve.

3. Integration Testing - testing the integration of the frontend with the CMS and the correct
communication between these parts.

4. Unit Testing - Unit testing functions to try to break them and find inaccuracies in the logic
of the functionality.

The first testing method (Usability testing) is concerned strictly with the feel and the
experience of the frontend side of the system because it tests how successful the interaction of
the user with the application is. The other three are concerned with the correctness of the
algorithms and the backend logic that supports the system. The following sections discuss in
more detail how every single testing technique was put into use.

5.2. Usability testing
Usability testing is done to assess the interaction between the system and the real users.[4] The
insight received from the surveys can be very helpful when making design decisions, and
generally understanding the user is crucial to delivering a system that holds commercial value
and potential user growth rate. Therefore, the importance of usability testing is not to be
neglected. We generated a survey consisting of questions that we think will give us insight into
what users truly experience and presented it to 10 users from different cultural backgrounds to
see what the unbiased results will look like. The questions and answers can be found in
Appendix Section B. From the results we got, the users were very satisfied with the look and
feel of the system and generally agreed with the majority of content on the webpage and
showed it to follow the intended purpose and flow of the website. Some feedback regarding the
layouting and naming conventions were mentioned, but fixes have also been done to the final
version of the product.
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5.3. System testing

We used Chrome's lighthouse function to test the system's performance. We got a low score in
performance, because our application receives all images from CMS without caching, so the
performance for processing images got a low score. If images are included in the front-end,
performance can be greatly improved, but it was an unavoidable choice because it does not suit
client’s requirements, which is handling all contents through CMS including images. As a future
improvement, if we update caching to reduce the time to receive the image when reconnecting,
it is predicted that the performance will be greatly improved. In Accessibility, <a> tag in our DOM
caused a low score in navigation evaluation criteria, but there was no problem elsewhere.

5.4. Integration testing
Integration testing aims to test whether the frontend and backend are integrated. Integrated
here means that the frontend can connect and communicate successfully with the backend. In
turn, this means that changes in the backend can be quickly reflected in the frontend. Most
integration tests involve testing API calls from the frontend to the backend using the Fetch API.

We use the Jest testing framework, as Jest has several useful methods for integration
testing. Most notably, Jest allows “spying” on functions, i.e. inspecting the arguments and the
return value of a call to a “spied” function. As the frontend calls the global fetch function to
connect to the backend, the integration tests can be done by spying on that function. By spying
on the global fetch function, we can inspect the arguments and the return value of a call to that
function, focusing on the response object returned by the function. Additionally, the testing
timeout is also set to 30000 milliseconds as we can not know for sure the time needed to get a
response of an API call due to factors outside our control.

An example of integration tests is testing a call to retrieve ETT’s partners using the
getPartners function that is expected to return 200 OK indicating successful response. First, the
test calls the function and waits for the call to resolve using await, either successfully or not. If
the call is not successful, this means that the frontend can not connect to the backend due to
network related reasons. In that case, Jest throws the error and the test fails. If it does not throw
anything, the test runs further testing. Jest's primary way of testing is by using “expect” functions
to compare the actual value and expected value during runtime. The first “expect” function tests
if the global fetch function is called anytime during the time from the call to getPartners until it is
resolved. The getPartners function calls the global fetch function internally, so it is expected to
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have been called. After that, the response is retrieved and the response’s URL (where the
response comes from), status code, and headers are tested. The response’s URL is expected to
be the backend server’s URL plus the API endpoints of the content types, in this example, the
endpoint is ‘/api/partners’. The status code is expected to be 200 indicating that the request has
reached the backend and the server understood the request, checked if the requesting party is
allowed to get the response, and has sent back the response. Finally, the response header
contains the type of the response body’s format, and it is expected to contain the substring
‘application/json’.

The integration testing does this for all content types that we created for the project
(discussed in subsection 4.4.2). The tests do not assume anything about the state of the
backend, such as whether the content type is non-empty or not, or the existing entries for that
content type. Its only purpose is to test whether the frontend can connect to the backend. For
that reason, we can not and do not test the entry-specific endpoints (for example,
/api/partners/1) that need the id of an entry as path parameters. Except for Contact content
type, the frontend can only do read operations on the content types, we only need to test the
read endpoints and not create, update, or delete endpoints. For the Contact content type, we
only need to test the endpoint for the create operation.

5.5. Unit Testing

5.5.1. Testing request framework
The frontend contains several functions that handle the connection between the frontend and
backend, called the request framework. This framework is responsible for creating a request
object, sending it to the backend, and parsing the response to an object that is usable within the
frontend. To run a unit test on this framework, we do not actually need to make an actual
request to the backend, we only need to test if a function within the framework calls another
function with the correct arguments. Moreover, as the request framework calls the global fetch
internally, there will be a lot of calls to the global fetch function during the tests. This wastes
backend resources, as the resources are better allocated to an “actual” API call (actual in the
sense that the data will be shown to website visitors). The Jest testing framework has a feature
of “mocking” functions that provide a good way for us to reduce or even nullify any resource
usage on the backend during testing. Put simply, during runtime, Jest changes the
implementation of a mocked function to whatever the tester wants it to be without actually
creating a new function, the function is called as usual and the mocked implementation will run
in its place. Furthermore, Jest also allows inspecting the arguments and returning values of calls
to a function.
There are two classes in the request framework, RequestService class and HttpClient class.
Each function of the RequestService is responsible for creating an appropriate request to a
“find” or “findOne” endpoint of the REST API (subsection 4.4.3.) and they all call the “fetch”
function of the HttpClient class which in turn calls the global fetch function. First, we test the
RequestService class. For this, we mock the fetch function of HttpClient to return an object with
the needed properties but empty values. Then, for each “find” and “findOne '' endpoints
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(discussed in subsection 4.4.3) except for Contact content type, we test if the HttpClient fetch
function and the correct arguments are used in each call. For “find” endpoints, the correct
arguments include the correct endpoints (e.g. /api/partners), correct method (GET), and the
correct query strings. For “findOne” endpoints, the correct arguments include the correct
endpoints with the id path parameter (e.g. /api/partners/1), the correct method, and the correct
query strings. Jest has functions for checking if a function has been called, how many times it
has been called and what arguments are used in each call. Combining all of this, we can easily
test the expected values with actual values of call arguments. For the Contact content type, we
test if the arguments include the correct method (POST), and the correct JSON structure.

Second, we test the HttpClient class. In this test, we test the calling arguments and the
return values. Instead of mocking HttpClient fetch function, the global fetch function is mocked
to return an object that is similar to an actual response object but only filled with the needed
properties. For testing this class, we have 2 tests, one for the successful response and the other
for unsuccessful response. For the first test, the returned object is mocked to have the status
code set to 200 indicating that the response is successful. Same as testing RequestService
class, we test if each call to the global fetch function uses the correct arguments, i.e. the correct
backend server’s URL, the correct method, the correct endpoints, and the correct query strings.
For the second test, the object’ structure is the same with the status code set to anything
indicating failure (can be anything between 400-499 and 500-599, in our test, 404 is used). In
the implementation of HttpClient fetch function, failure is indicated by returning undefined value.
So, we test the return value of calling the functions in RequestService and expect it to be
undefined.

If both tests are successful, this means that the request framework has been completely
tested. The functions in RequestService class calls the HttpClient fetch “correctly” (correctly
meaning with the correct arguments) and the HttpClient fetch calls global fetch correctly, which
means that RequestService functions also correctly calls global fetch.

5.5.2. Strapi unit testing
Strapi unit testing is similar to integration testing, where the endpoints are tested if they work. A
test database is created to not interfere with the production database. Because we only need a
lightweight database for testing, SQLite is chosen for the test database. We use Jest and
supertest, a test library based on SuperAgent to send the requests and test the response. First,
we created a Strapi instance, set up the server to receive requests, and created a new test
database. Then, we set up the permissions of the allowed endpoints for the public users using
the Users and Permissions plugin. After that, we test all of the endpoints by sending requests to
the server and expecting a successful response. After the test, the process is cleaned up: the
server’s connection is closed, the test database is destroyed, and the Strapi instance is
destroyed.



63



64

Chapter 6

Evaluation

This chapter covers how we evaluate the whole system and the work on the project. It includes
the evaluation of the final product, team works, and planning. Conclusion on the overall project
progress is also made at the end of the chapter.
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6.1. Heuristic test
Heuristic evaluation is a process of measuring the usability of the interface of a system, in this
case, the ETT web application. There are 10 commandments that envelop the usability analysis
[5], they are: keeping the user informed about his status, showing information in an
understandable way, offering users control, providing consistency throughout the whole website,
preventing errors, providing information instead of relying on user memory, having faster ways
for users to reach their goals, providing only relevant information, providing help and
descriptions for solving errors, provide documentation for problems. Based on these factors, we
can evaluate how well the communication between the user and the system takes place.

6.1.1 Evaluation
Visibility Status - this heuristic is about keeping the users informed about what is going on
through appropriate feedback within reasonable time.
Visibility Status is well-implemented for the application because hovering over elements
changes color, which provides feedback based on the hovering action of the user in the form of
signal. Furthermore, there are a lot of links that are made to be very self-explanatory and able to
respond to the user's action accordingly.

Match between the system and the real world - this heuristic is about following real-world
conventions, which implies that information should appear in natural and logical order without
confusing the users. This is also covered well because the icons and elements are chosen in
such a way that the user understands what the element is referring to without needing additional
explanation. For example, the pictures of the events already show exactly what the specific
event is going to be about and the users are already informed only from having a glance at the
event.

User control and freedom - the implementation for this specific heuristic is a bit abstract for the
type of application because it is mainly concerned with allowing users to escape unwanted state
without having to go through the whole process again. This has also been implemented but
unlike in most cases where you would simply provide undo and modify options, here the whole
system was built with the idea of having independent components that represent different
aspects of the application itself.

Consistency and standards - Chosen words and actions should follow platform conventions.
Users must not wonder about the meaning of words or be confused about the positioning of
elements. In order to assure this, the application strives to establish a pattern that is followed in
the different pages. For example, the blogs page shows all the blogs as the user scrolls down
the page, which is also the case if one goes to the events page. This shows that the users do
not need to wonder about where what element will be or not be surprised by the positioning of
the elements in the web application. In addition, the application does not contain any
unnecessary links to third-party software that might not be very useful or clear to the user
because the system strives to provide all the needed information on its own.
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Error prevention - a perfect design should prevent errors from occurring in the first place.
There is not so much place for this heuristic in the web application because users do not have a
lot of error generating activities, they are guided throughout the whole process and there is not
much input from the user’s side. The one small feature which includes such activity is the
contact form in the contact page, which unfortunately is not very error-prone because it does not
have a built-in correction check for the e-mail.

Recognition rather than recall - users should not be forced to have to rely on their memory,
but should rather be accurately informed about what is going on the web page. This is covered
well because the sole purpose of the design approach of the web application is to always keep
the user informed as much as possible without relying on them.

Flexibility and efficiency of use - Shortcuts and personalized interfaces speed up the
interaction of the user. The proposed ETT system does not include any personalized interfaces ,
but it does include a lot of shortcuts that minimize the amount of action required from the user’s
side. An example of this is that the users can directly open other events or blogs from the
descriptive subpage of each event instead of having to go back to the main page and then scroll
to find another event or blog.

Aesthetic and Minimalistic design - Irrelevant or rarely used information should not be
displayed because every new piece of information competes with the already existing one and
diminishes its value. The application strives to deliver information that is purely relevant for the
user and the specific component. Even though one could argue that there are pieces of
information that do not have a clear purpose aside from being an advertisement tool, the
application is clean when it comes to providing data to the users and does not overflow the
customers with irrelevant information.

Recognition, Diagnosis and Recover from Errors - error messages should be explained in
plain language that is understandable for the user. This is the heuristic that has been taken the
least into consideration when building the application because the system does not allow the
users to do a lot of user-side errors in the first place due to the minimized user input access.
However, when users submit the contact form, provided that there are errors, they will receive a
compact message that guides them in the right direction to solve the problem.

Help and Documentation - Users should be given access to files that can assist them with the
tasks they are trying to complete. Unfortunately, this heuristic was only implemented for specific
users, namely, the ETT staff members that need to operate the CMS on the backend side of the
application. To them, a detailed manual and documentation on how to do the tasks that they are
interested in is provided.
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6.1.2 Heuristic Test Results and Reflection
To summarize the results of the aforementioned evaluation procedure, the application shows to
have a very good usability grade based on the pure interaction of the user with the system. The
web application scores high on more technically oriented heuristics like Visibility status, Match
between the system and the real world, User control and freedom, Error prevention,
Consistency and standards and underperforms in providing help and assistance when it comes
to solving errors within the application to the users. Overall, a conclusion can be drawn that the
ETT website manages to establish successful and productive communication with the users.

6.2. Team Evaluation
As a team evaluation towards the project, we learn a lot throughout the project progress. We
gained experience on various frameworks and libraries around the web development
environment. Various subjects that have been taught throughout the bachelor program are
applied during the project process. On top of the hard skills, soft skills such as problem-solving,
communication, team work, and time management are also practiced. We believe that this
project was a success because we managed to implement and deploy a fully functional and
responsive system that is ready to use on the market.

6.3. Conclusions
Summing up, the entire 10-week time frame has been used effectively. Starting off with
interviewing the client to gather requirements and dig deeper into their goals, we progressed to
list all the requirements and create system architecture on top of it. Before jumping into actual
development, we discussed the prototype design with the client to give us a go signal.

The development process was a tough one. We spent a lot of time researching the
frameworks and libraries that were going to be used, as we were not very familiar with it initially.
As the client wants the website to be integrated with a CMS as well, we were searching for
several possible one, when we came into Strapi. We think that it is pretty straightforward and
easier to use compared to other tools that we find. After determining all the technology enabler
aspects, we start the development and integration between the frontend and backend, which is
connected using a REST API method.

We had our first minimal viable product on around week 8, which we immediately
continued with the test plan. We are aware that testing is important and a lot of improvement
should be made according to the test results. Various fixes and improvements have been made
along the way.

For the sake of completeness, we also create and share a manual document on how to
operate the CMS, making it even more intuitive for the client. Throughout the project, good
communication is maintained with the client to ensure that we are aligned and ontrack.
Numerous valuable feedback is given to us, and we have taken that to improve the project
furthermore. With all that being said, the project can be considered as a success, and the client
appreciated the work much. They will keep the code running while maintaining and adjusting
some of the elements to exactly match their profile.
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6.3.1 Team Reflection
Although the best attempt has been made while doing this project, we are aware that we are far
from perfect. Some reflection points that we think stand out are regarding our time
management, task division, and agreement upon the project structure.

We were missing some important timing because of unforeseen circumstances, and we
were forced to adapt, which luckily we still manage to do most of the stuff. We learn that we
should be more precise and expect the unexpected when it comes to managing schedules.
Regarding task division, initially we have divided the task quite evenly. However, it turns out that
some parts need more attention than others, resulting in overloading the responsibilities of
some of the team members. We then try to redistribute the task, where everyone more or less
did the same amount of work. Point to be reflected is that next time we will try to get as
comprehensive as possible when listing the things that need to be done. This way, the exact
amount of work can be assured and such problems can be avoided upfront. Last thing, the
reflection point that we feel necessary is to agree upon the project flow and structure.
Otherwise, things will get really messy in the middle of the development process as there is no
clear workflow and everyone just does the task in their own way. Of course it is possible to
synchronize everything at the end, but from our experience it takes a massive amount of time,
leading to an even shorter time frame.
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Chapter 7

Future Development

Although the development of the project has come to an end this quartile, some improvements
can still be made before actually launching the project to be widely used. This chapter covers
what feature improvements and additional features can be done by future developers of the
project.
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7.1. Features Improvement
The future development of the application includes improving current features like determining
the featured blog from the blog page and perfecting the responsiveness of every little part of the
whole system. Another feature that can be improved is the contact form in the contact page, it
can be made to automatically check for user input correctness and also provide suggestions.
Additionally, the animations and styling can always be improved to be faster and more creative.

7.2. Additional Features
The biggest section when it comes to future development is the addition of new features that
were either mentioned in the nice-to-have sections or not. Such a feature is the shopping
functionality. This feature would be a new tab on the website that will allow users to see the list
of items that ETT has for sale. This subsystem will include an overview of all items, an option to
view more information about a specific item, shopping cart functionality that allows users to add
items to the shopping cart and a checkout feature that can be integrated with payment
transaction processing methods within the web application itself. The team managed to provide
a detailed mockup design of this section labeled shop page, which can be found in the Hi-Fi
description of the report and the Figma prototype. In order to implement this, the system will
need to have an additional section in the CMS for the shop elements that will be hooked from
the frontend and displayed similarly to what has been done for the other pages. However, aside
from that, implementing the cart functionality is needed, which requires the creation of a
completely new core react component and usage of useState hook. The most complex feature
of the whole designed shop page is the in-house payment processing. In order to achieve this,
Stripe will be needed alongside React. Another interesting feature would be to provide login
functionality to users and create separation between regular users and ETT staff. This can be
done by creating a registration and login form that also includes error control and password
reset functionality. The usernames and passwords can be stored in the CMS. In order to prevent
security issues, passwords can be hashed with the addition of salt before being stored in the
backend using MD5 or SHA256 hashing algorithms and user input can be controlled by using
Prepared Statements instead of direct SQL queries in order to avoid SQL injection attacks.
Another interesting feature would be to have Twitch integration within the application itself so
that live streams can be broadcasted directly, which can be done using the Twitch API
integration.
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Appendices

Section A - Supporting Links
1. GitLab Link: https://gitlab.utwente.nl/s2363194/design-project-group-9-ett-website
2. Figma Hi-Fi Prototype Link:

https://www.figma.com/file/XWSe681XjOtBiLyZPAGWi6/ETT-page?node-id=0%3A1
3. Web Application Link: https://esports-team-twente.netlify.app/

Section B - Usability Test Forms

Questions
1. Screening Questions

a. How old are you?
b. What is your gender?
c. How familiar are you with an esports organization?

2. In-test Questions
a. When you first open the website, what things do you want to find?
b. If you were a company that wanted to become a partner with the organization,

where would you expect to find more information?
c. If you were to apply for a player position in the organization, where would you

expect to find the registration contact/form?
d. If you wanted to view the schedule of the tournament, where would you expect to

find it?
e. What does each of the pages do? Is it straightforward?
f. What do you think of the layouting?
g. Did you find any confusion in the naming or pages?

3. Post-test Questions
a. Overall, what’s your experience with the website?
b. What thing did you dislike about the website?
c. What thing did you like about the website?
d. What one thing are you most excited about with the website? Why?
e. If you could change one thing about the website, what would it be? Why?
f. Any other suggestions?

https://gitlab.utwente.nl/s2363194/design-project-group-9-ett-website
https://www.figma.com/file/XWSe681XjOtBiLyZPAGWi6/ETT-page?node-id=0%3A1
https://esports-team-twente.netlify.app/
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Answer

User 1

1a. 24.
1b. Male.
1c. I am not very familiar with the organizations themselves, but I am a gamer and I love
esports.
2a. I want to see an overview of the whole website, to get to know what the system is about and
what I can get from it.
2b. The Contact Page would be the first place to go.
2c. Again, I believe that the Contact page makes the most sense.
2d. I guess the schedule or events, in your case events, is self-explanatory.
2e. It is generally clear what every page is supposed to do by the name of it. Maybe only the
difference between blogs and events might be confusing to some people.
2f. I think the application looks great ! The animations are very nice and the interface is intuitive.
2g. I did not get confused by the names, there are a lot of pages but I think the names are clear
enough.
3a. Intuitive in most things, sometimes some elements are loading a bit slower.
3b. I personally love the look of the system but I could see that It could feel overwhelming to
some people.
3c. The general design of the system, the home page, the contact page, the events, and blogs
are easy to use as well.
3d. The events section of the web application, I feel like this would be the most useful thing for
the most people
3e. I would combine blogs and events together
3f.  -    Add some integration with twitch live streams

- Include real data instead of dummy data

User 2

1a. 24.
1b. Male.
1c. I am not very familiar with the business side of esports, but I do have experience in esports
and I enjoy competitive gaming.
2a. I want to be amazed by the looks of the website and access things very quickly.
2b. Contact Page.
2c. Contact Page.
2d. Events or Blogs.
2e. I think the pages are easy to understand, they are straightforward.
2f. The layout is really nice, the animations might get annoying the more I use it but I still enjoy
how well it looks.
2g. No.
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3a. Cool design, I do not get lost in the content.
3b. I feel like more functionality and integration with Twitch would have been nice.
3c. The looks of the system and how easy to use it is.
3d. I think the events section would be my go-to place.
3e. I would add links to external professional websites of the players so I can track them and
see how well they are doing and if I have a chance of facing them in a real match.
3f.  Add more information about the team members.

User 3

1a. 21.
1b. Male.
1c. Very familiar. I have joined an esports team before.
2a. Information and registration about competitive gaming (tournament).
2b. Partner and project page.
2c. Teams page.
2d. Events page.
2e. The project and blog page is not really intuitive at first sight.
2f. I like the layouting, it gives a nice ambience especially with the background. I like the
interface and the ease of use.
2g. As mentioned, the project and blog page are quite confusing in terms of what information it
provides.
3a. Pretty pleasant, I can find all the information I want to know.
3b. As mentioned, the project and blog page are not really intuitive.
3c. The color tone and the animation is just right, really suits the organization.
3d. The home page because of the animation and feels complete.
3e. I would make it more consistent in the layout, and change some naming.
3f. No.

User 4

1a. 19.
1b. Male.
1c. Quite familiar with esports.
2a. Different available teams, what game does the esport have a team for. What level of
competitive play did they play for.
2b. Partner page and contact page seem the right page to address.
2c. Contact page.
2d. Event page.
2e. The project page needs a little bit of context, maybe some kind of short explanation on top
of the page.
2f.

- Home page, on the team slider, would be nice if it redirects to the team page if you click
on the game, to make it more intuitive.
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- Footer, the “positions” button is not really straightforward, and should be “project”
instead.

- Project page, the icons and the font need some editing
- Event and blog page feels too empty, layout is not centered
- The partner page, when the user clicked on the slider, I didn't notice the banner change.

2g. Not really except for the project.
3a. Intuitive in most of the things, except the above mentioned problems.
3b. Design is not really consistent.
3c. Home page, the animations and the designs are well implemented.
3d. Home page, because of the above reasons.
3e. Consistency of the pages.
3f.

- Add a page to watch the team play.
- Achievement page to show all the won competitions would be nice.

User 5

1a. 21
1b. Female
1c. Not familiar
2a. Short introduction of the page’s purposes
2b. Create a ‘Become a partner’ page
2c. Where there is an introduction of the game
2d. last section of the main page
2e. It is straightforward
2f. It is easy to use
2g. No
3a. Straightforward
3b. The font and not aligned date in the ‘RocketLeague’ Event page.
3c. Contrast between the background and the main information (makes the message that is
wanted to be said in the page clearer).
3d. Presentation of the games
3e. Consistency of the pages.
3f.

User 6

1a. 24
1b. Female
1c. No experience with esports organizations
2a. I'd like to open the projects section.
2b. the business section seems to have more information to search
2c. "Contact us" which can be found on the website below
2d. on the Event menu
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2e. I can see most of the information I need clearly through the website.
2f. Layouting of the website looks fine. I like that the background color is dark blue. I think it
matches well to the image of esports. It is easy to use for me.
2g. No I don't
3a. It looks well-designed and it is easy to see the menus so that I can find the information I
need easily.
3b. It looks a little empty for me.
3c. the moving dark blue background and clean layouting.
3d. the moving background
3e. Maybe I could add some more information to make it look more compact.
3f. No.

User 7

1a. 21
1b. Female
1c. Not familiar
2a. The esports teams
2b. “Up-coming events” and “our partners” sections
2c. Event & Project
2d. Event & Project
2e. Yes it is
2f. Even when checking the homepage on mobile, the menu bar at the top right is not foldable,
but it would be good to just expose all the buttons (home, events, projects… etc.) on the first
screen at the bottom or center of the logo.
2g. No.
3a. Easy to use, fancy design.
3b. Nothing.
3c. The layouting of the homepage is good with the images/posters below for upcoming events,
teams, partners, etc.
3d.The Upcoming events photos were grander than the other photos, so I was expecting.
3e.                                                                                              There seems to be some overlap between the background color and the logo color.
3f. No.

User 8

1a. 20
1b. Male
1c. Quite familiar
2a. Brand of organization (name, logo)
2b. At the partners and contact section
2c. Teams section
2d. Events section
2e. Describe each section clearly, easy to navigate
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2f. Interface is easy to use, graphics increase audience interest
2g. The teams section can be renamed or clarified for target audience
3a. Clear and easy to use, not too much text to bore the audience
3b. All the text descriptions are the same
3c. Simple and easy to use. Logo is nicely done.
3d. Excited about an esports team that represent UT
3e. Not have the same text descriptions for the projects
3f. Nothing

User 9

1a. 27
1b. Male
1c. not that familiar
2a. information about a team ( history, description about players, events for fans)
2b. profits or business model
2c. bottom of the page
2d. top categories(navigation bar) in web site
2e. yes it is.
2f. Interface is good and easy to use
2g. no confusion I have encountered
3a. Nice and tidy in overall
3b. animation is too much and hard to click
3c. design, especially entire theme is fancy and well suited with e-sports
3d. Nothing special
3e. less animation
3f. same as e.

User 10

1a. 21
1b. Male
1c. Not quite familiar
2a. The organizer
2b. Special section that includes questions such as “How to become a partner?”
2c. Underneath the game name
2d. Underneath the game name
2e. Quite straightforward
2f. The intro takes a little bit too long but the color is good and looks professional
2g. No confusion
3a. Almost the same like any other websites
3b. The intro delay when entering the website
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3c. The color, the images, and the straightforward information after clicking one of the options
name
3d. The color, because I feel relaxed exploring the website
3e. The intro delay, because when I have something to do with the website, I want it to load fast

Section C : ETT meetings agenda

● ETT interview, 22/02/2022
1. Which functionality would you want that does not exist in the current backend written in

WordPress? (What functionality are they lacking from the backend)
- It is hard to say that WordPress is a backend. It is just a CMS.
- There is no backend system running currently.
- They want a login system for admin (a post writer can be identified).

2. Should we use the current backend, or do we need to implement our own separate
backend for the web page? In this case, how can integration happen?

- First recommended to use frontity, and we can choose later to implement a
backend or not.

3. Should all users be logged in, do you require a log-in for regular users or should the
login be only for admin (they are the only ones that can create posts). Are there any
functionalities that strictly require users to be registered in advance?

- For the admin only.
- For the shopping system, we can just ask for contact details. So the buyer fill in a

basic form, name, payment method etc. But you can see this as an additional
feature and can be implemented if it is within the timeframe.

4. We have checked the homepage design , and we will use that as a guideline for sure.
But for the other pages, such as the team page, blog page, etc. should we design it on
our own, and we will show it to you for feedback? We will use the styling used on the
homepage example.

- We can design it using the same theme as the home page, and show it to them
next week.

5. When are we expected to receive the database?
- They don’t have any database. ETT will send us the partner list later.

6. How are we expected to integrate the webpage with the current CMS? Any tips?
- We can use anything, Frontity recommended.

7. Can we have the contact details of the people that built the CMS, so we can ask them
questions during the development?
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- The details will be sent to the Discord server.

8. How are you hosting your current server? Are there any preferences or cost limits for the
hosting? Do you want us to take care of the hosting as well or just the web development
phase, not including the deployment?

- They will take care of deployment.
- If you use a web pack, it is easy to deploy as well. Nuxt.js can be helpful to

deploy.

● Notes ETT meeting first minimal viable product, 01/04/2022
- Positive feedback, nice animation, background, and layouting in general.
- LinkedIn and Discord should be added to the contact page.
- Add documentation for the usage of the CMS.
- Deployment will be done by the client, a nice thing to have is to deploy the project

on a free server, but localhost is also fine.

● Notes ETT meeting final product, 15/03/2022
- Stripe is used for implementing payment systems.
- The client is happy with other pages.
- The placeholders used are nice.
- ETT instructs to use dummy data instead of real data provided by them
- Heroku can be used for deployment because it is free.
- https://typeorm.io/#/ - see if it can be used it with the current CMS

● Notes ETT meeting final meeting, 21/04/2022
● Home Page

○ Make animation shorter
○ Align text with logo image on the header
○ Put the shadow glow in the middle
○ Partner slider can be filled with 4 partners in a slide, instead of 3
○ Remove border in partner slider image
○ Alternative font: Geometos
○ Round corner in event slider a little bit off, should be same as the picture on the

front
○ Change the pagination styling on event slider

● Team Page
○ Change pagination styling on the slider

● Project Page
○ Add border on project image

https://typeorm.io/#/
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○ Zoom in doesn't really necessary
○ Text title should be bigger
○ Learn more button should be more obvious
○ Give border to the text
○ 12 words per line at max, easier to read
○ Icons layouting should be more visible
○ Sort the post based on date, from the earliest to latest

● Partner Page
○ Change the overlay color to dark blue
○ Put slider on top, and the description bottom
○ Make the learn more button rectangle shape

● Contact Page
○ Contact us animation, fade from top would be nice
○ Give border to the map view
○ Use the sharp triangle instead of the blunt one
○ Paragraph alignment with the heading
○ Custom alert when sending messages would be nice
○ Align the contact information to the left
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