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Abstract

Football boasts a diverse and dedicated fan base, from the more casual spectators
to the hardcore ones. The significant majority of them like to keep up with their
favorite sport by consuming content about it. Although some might prefer a
lighter approach, just keeping up with the scores of the latest matches, others
want to delve deep and to thoroughly read reviews and tactical analyses created
by their preferred critics.

Currently, however, match reviews and opinions are scattered throughout the
entire internet. Whether you are a casual watcher or a professional scout from
one of the world’s top clubs, finding a review about a particular football match
you are interested in becomes quite challenging. This is due to the content spread
caused by authors not writing on the same websites. Subsequently, it becomes
difficult to filter interesting content pieces from lower quality ones, as it is difficult
to compare content dispersed among different platforms.

This internship, which has the duration of a year, focuses on the creation of
Golden Goal. This is a new online platform that will feature various content
pieces, such as reviews and live experiences from football matches. It aims to
solve the previously mentioned problems by centralizing content onto the plat-
form, allowing users to interact with it by rating matches and reviews, and mark-
ing matches as watched . Users will also be able to create reviews, experiences,
or collections of their favorite content to share with other users of the platform.
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Resumo

O futebol apresenta uma grande variedade de adeptos, desde os mais casuais aos
mais dedicados. A grande maioria destes desfruta de acompanhar o seu desporto
favorito e de consumir conteúdo sobre o mesmo. Embora alguns prefiram fazê-lo
de uma maneira mais descontraída, apenas vendo os resultados dos jogos mais
recentes e das suas equipas favoritas, outros querem aprofundar os temas e ler
atentamente as análises táticas criadas pelos seus críticos preferidos.

No entanto, as análises e críticas de jogos estão dispersas por toda a internet. Quer
os espectadores casuais quer os olheiros profissionais dos melhores clubes têm di-
ficuldades em encontrar críticas sobre um determinado jogo em que estejam in-
teressados. Isto deve-se aos autores não escreverem todos na mesma plataforma
o que, subsequentemente, torna difícil distinguir a qualidade de conteúdos que
estão dispersos por várias plataformas diferentes.

Este estágio, com duração de um ano, tem como foco a criação do Golden Goal.
Esta é uma nova plataforma online que apresenta conteúdo variado como análises
e experiências de jogos que os utilizadores tenham visto ao vivo. Esta plataforma
visa resolver os problemas mencionados anteriormente através da centralização
do conteúdo na mesma, com o qual os utilizadores podem interagir através de
avaliações de jogos e análises. Para além disto, os utilizadores do Golden Goal
podem criar as suas próprias análises, experiências, ou coleções dos seus conteú-
dos favoritos para partilhar entre si.

Palavras-Chave

Futebol, Análises, Jogos de Futebol, Microsserviços, Amazon Web Services, Java
Spring, React
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Chapter 1

Introduction

This internship consists in the creation and development of a new platform to
centralize, create, and interact with football content called Golden Goal. This
will be done under the orientation of Prof. Nuno Antunes, PhD. and Prof. Pedro
Abreu, PhD. from the Department of Informatics Engineering, and Engr. Arnaldo
Moura, BSc, from the company Grama.

This document was created within the scope of the course of Dissertation / In-
ternship in Software Engineering of the Master in Informatics Engineering of the
Faculty of Sciences and Technology of the University of Coimbra.

This chapter works as a contextualization of the internship. Section 1.1 describes
the company and the project while Section 1.2 goes over the project’s context and
motivation. Following this, Section 1.3 describes the project’s objectives and, to
finalize the Chapter, Section 1.4 presents the document’s structure.

1.1 Grama and Golden Goal

Grama [1] is a company located in Coimbra, founded in 2017, that offers various
services for any stage of a software product’s life cycle, from its creation and
design to the development and management.

Golden Goal is a new project from Grama that is currently in its inception. It was
born from a need to centralize the various reviews and football content pieces
scattered around the internet into one single platform. At the moment, this con-
tent is usually published on an author’s personal website or on their social media,
which makes it hard to keep track of authors and popular reviews. It will feature
three main types of content: football matches, match reviews, and personal user
experiences while attending matches at a stadium.

As a football-related platform, it will require structured planning, research, and
development to handle the variety and detail of football data. It will be equally
important to create a platform that is able to grow and sustain a user base.

Considering this, Grama created an internship proposal to make a Minimum Vi-
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able Product (MVP) capable of fulfilling these needs.

1.2 Context and Motivation

As previously mentioned, reviews and opinions are spread throughout the entire
internet, making it difficult to find a review about a particular match or team you
support or follow. Different authors publish their reviews on their own websites
or on popular social media like Facebook [2], Twitter [3], or LinkedIn [4].

This leads to various different problems. Firstly, these reviews are frequently
published on websites that are not intended for or specialized in football content,
leading to the loss of details and context that can only be provided with a struc-
tured database of football information. Secondly, the user’s capacity to interact
with the content and its authors is very limited in most cases, leading to the best
content and authors being hard to discover.

The Golden Goal platform tries to solve the first problem by associating the user-
generated content with a particular match. This will allow readers to quickly
understand the match’s context, the teams involved, the final score, and other
meaningful information. The second problem, discoverability, is solved by al-
lowing users to create their own content in the platform and having researched
rating systems adapted to each type of content. This would make it simpler to
understand which content is popular and allow users to follow other users, let-
ting them receive updates when their favorite authors release new content that
they might consider interesting. Users can also create collections of their favorite
content and matches to share with each other.

1.3 Objectives

The objective of this internship was to create and develop Golden Goal, a football
content-creation platform that aims to centralize football content such as matches,
reviews, and experiences. The design for the platform had been previously cre-
ated by a designer from the company, so the student only developed the backend
and frontend components. These components were hosted on the cloud, as de-
scribed in this internship’s proposal.

This internship was divided into two different phases, one for each semester of
its duration. The first phase involved researching and analyzing Golden Goal’s
competitors, the state of the art of some relevant features, and the technologies
and methodologies that were used. It also consisted in defining the project’s re-
quirements, architecture and analyzing the associated risks.

The second phase consisted of the platform’s development, which occurred dur-
ing the entire second semester of the internship. This was followed by a testing
phase, which were made to ensure that the final product was meeting the require-
ments defined during the first development phase.
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To validate the features selected and their correct development, professional foot-
ball analysts and other specialists that often create and read reviews were con-
sulted. As they have the most experience in the field, their feedback was a good
indication of the validity of the features developed and of possible improvements
that could be made to the platform.

1.4 Structure

This document is divided into 9 different chapters, created to present and explain
the progress and decisions made during the first semester of the internship, as
can be seen in the following list:

• Chapter 1, presents the context, motivation, and objectives of the internship;

• Chapter 2 starts by presenting the competitor analysis. After it the state
of the art of the technologies researched is introduced, including research
about the rating systems that will be used in the project. Then, a comparison
of monolithic and microservices architectures is presented, followed by a re-
search about commonly used microservices patterns. To finish the chapter,
the backend and frontend technologies are analyzed and chosen, preceding
the choice of external Application Programming Interfaces (APIs) used to
obtain football information;

• In Chapter 3, the project’s requirements are elaborated. The chapter begins
by presenting the actors that interact with the platform, followed by the
creation of user stories and epic stories. To finalize, both functional and
non-functional requirements are introduced and prioritized;

• Chapter 4 describes the architectural decisions taken in this internship. It
starts by presenting the services that will be used, which belong to Amazon
Web Services (AWS) [5]. This is followed by the C4 [6] model diagrams,
describing the architecture, and the entity-relationship diagram, describing
the database relationships. These decisions were based on Chapter 2’s re-
search and on the project’s requirements and needs;

• In Chapter 5 both agile and traditional methodologies are compared. This is
followed by the decision on which methodology is going to be used during
the internship;

• Chapter 6 focuses on the planning and risk management of the project. It
starts by presenting the plans made for both semesters, along with their
executed timelines. The chapter closes with three risk analyses, the first
made at the beginning of the first semester, the second at the end of it, and
the third at the end of the internship;

• Chapter 7 features an overview of the development process of the plat-
form. It describes how tasks were organized and scheduled, alongside
which functionalities, requirements, and architectural components were de-
veloped;
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• Chapter 8 showcases the tests made to ensure the correct functioning of the
platform. It starts by mentioning the unit tests developed, followed by the
integration tests and finishing with the non-functional tests;

• Finally, Chapter 9 concludes the document by providing an overview of the
entire internship and its results. This chapter is concluded by providing a
possible future direction for the Golden Goal platform.
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State of the Art

The Golden Goal platform needs to handle many different features from user-
generated content to football matches. In order to do this, research has been con-
ducted on the state of the art of various topics.

This chapter starts with an analysis of the competition in Section 2.1, focused on
comparing all the different features present in the analyzed platforms. This is fol-
lowed by a research of the rating systems in Section 2.2, a core component of the
user interaction on the platform. Related to the architecture, sections 2.3 and 2.4
touch on the topics of Monolithic vs Microservices architectures and Microser-
vices Patterns, respectively. This will be important for the architecture creation
in Chapter 4. Finally, this chapter closes with Section 2.5, where the technologies
that are going to be used in the project’s development are analyzed and chosen.

2.1 Competition Analysis

Analyzing the competition is one of the core parts of creating a platform. It is
of the utmost importance to investigate the competitors in the surrounding mar-
ket and to understand their features and which ones they lack, advantages and
disadvantages, and also to find some features that previous planning might have
missed.

The elements analyzed are separated into two different categories: website fea-
tures and website content. The first group is related to generic website features,
such as creating accounts, commenting on a post, and being able to search for
football matches. The second category is made of the different content that will
be available on the website, such as reviews and experiences. All these categories
will be explained in a future subsection.

2.1.1 Competitors

Identifying the competitors is the first step in this analysis. As the objective is
to create a football-reviewing website with social features, it is important to pick
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websites that can handle both of these aspects. Various platforms were inspected
and, in the end, six were chosen for this comparison:

• Total Football Analysis (TFA) [7];

• GoalPoint (GP) [8];

• Lateral Esquerdo (LE) [9];

• Código Futebolístico (CF) [10];

• Spielverlagerung (S) [11];

• Reddit (R) [12].

Total Football Analysis is one of the major English-speaking football reviewing
websites, with almost 40 000 followers on Twitter [13]. This platform special-
izes in reviewing tactics and produces exclusive content, such as magazines and
podcasts.

The following three platforms: GoalPoint, Lateral Esquerdo, and Código Futebolís-
tico are popular in Portugal. The first one is known for rating players’ and teams’
performances after their matches and has a very large presence on social media.
The following two are very similar to Total Football Analysis, focusing primarily
on reviewing teams and players from a technical perspective. Akin to these two,
Spielverlagerung focuses on reviews but, in this case, they are written in German.

Finally, Reddit is not a traditional football website but a social media forum. This
forum is subdivided into smaller forums or categories called "subreddits", where
people post and discuss various topics, from worldwide news to mechanical en-
gineering to, of course, football. This is a very peculiar platform, as it does not
produce any type of content. Instead, it relies on its users to populate it with
content, either content created within Reddit or external content. This is a very
interesting competitor, as it incorporates not only the content aspect from previ-
ous platforms but the social aspect as well, which Golden Goal also desires.

2.1.2 List of Analyzed Features

This section introduces the features present on the analyzed websites and the sug-
gested features for Golden Goal. These are separated into two different groups,
as mentioned above, with the first group being the website features, represented
in Table 2.1, and the second the content features, shown in Table 2.2.

It is important to notice that the content in Golden Goal is user generated, whilst
the content in most of the other platforms analyzed - except for Reddit - is pro-
duced by the platform’s journalists. Therefore, exclusive content will be impossi-
ble to produce, bar some exclusive partnerships.
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Website Features
Match database Users can search for any football match
Mark watched matches Users can mark matches as watched / not watched
Share to social media Users can share posts to social media of their choice
Post tags Users can tag their posts and search by post tags
User accounts Users can create an account
Verified accounts Special users have verified accounts
User reviews Users can create a review of a match, player or team
User experiences Users can post personal experiences of live matches
User voting Users can rate reviews and matches
User commenting Users can comment on reviews and experiences
User lists Users can create collections of their favorite content

Table 2.1: Feature list

Website content
Match reviews Website has match reviews
Historical reviews Website has reviews of old / historic matches
Team reviews Website has team reviews
Player reviews Website has player reviews
Coach reviews Website has coach reviews
Tactical reviews Website has tactical reviews
Experiences Website has articles of people’s experiences
Training tips Website has articles of professional training tips
News Website has football news
Highlights Website has match highlights
Exclusive interviews Website produces and distributes interviews
Podcasts Website produces and distributes podcasts
Magazines Website distributes a football magazine
Ratings Website publishes articles rating players and teams
Games Website has football games (predictions, fantasy)
Prizes Website gives away prizes such as jerseys

Table 2.2: Content list
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2.1.3 Results and Discussion

The next two tables present the comparison of the competitors analyzed in Sec-
tion 2.1.1, separated into the two tables introduced in the previous subsection.
The green cells marked with the letter "Y" represent a feature the website offers,
while the red cells marked with the letter "N" represent the opposite. The "Y*"
displayed in the first table marks the features that are present but only for the
current season.

Features GG TFA GP LE CF S R
Searchable match database Y Y* Y* N N N N
Mark watched matches Y N N N N N N
Share to social media Y Y Y Y Y Y Y
Post tags Y Y Y Y N Y Y
User accounts Y N N Y N N Y
Verified accounts Y N N N N N N
User reviews Y N N N N N Y
User experiences Y N N N N N Y
User voting Y N N N N N Y
User commenting Y N N Y N Y Y
User lists Y N N N N N N

Table 2.3: Feature comparison

Features GG TFA GP LE CF S R
Match reviews Y Y Y Y Y Y Y
Historical reviews Y N Y Y N Y Y
Team reviews Y Y Y Y Y Y Y
Player reviews Y Y Y Y Y Y Y
Coach reviews Y Y Y Y Y Y Y
Tactical reviews Y Y Y Y Y Y Y
Experiences Y N N N N N Y
News N N Y N N N Y
Highlights N N Y N N N Y
Exclusive interviews N Y N N N Y N
Training tips N Y N N Y Y Y
Magazines N Y N N N Y N
Podcasts N Y N N N Y N
Ratings N N Y N N N N
Games N N Y N N N N
Prizes N N Y N N N N

Table 2.4: Content comparison
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Starting with the first category, which is website features, it can be seen that shar-
ing on social media and tags are almost universal features in this kind of platform.
The exception is Código Futebolístico, a website that does not feature post tags.
Both of these will be very important to Golden Goal, as sharing to social media
can lead to new users joining the platform and tags increase the discoverability
of new content.

Implementing a searchable database will be a core feature of the reviews, as it will
allow their authors to link them to different matches, and also allow regular users
to find reviews of a certain match. All other analyzed websites work only as blogs
and therefore do not implement this feature or only have a very limited version
of it. Considering this, it is understandable that none of the platforms analyzed
allow their users to mark watched matches. The platforms that fully implement
a database are usually only focused on that and do not have the content features
mentioned. Consequently, they are not being included in this analysis.

In this category, a lack of features related to user interaction can be observed. Few
websites allow users to create accounts and the ones that do only allow users to
comment on the reviews. Reddit is an exception to this, implementing almost
the same features as Golden Goal. It centers its platform around users and user-
generated content, something that Golden Goal will aim to replicate and apply to
this specific domain.

Comparing the content on all websites, it can be seen that all of them allow for
every kind of review, with Total Football Analysis and Código Futebolístico both
missing historical reviews. However, it is my impression that it was just a matter
of these reviews not being made and not the website being unable to support
them, as these would be similar to match reviews, which all platforms support.

Total Football Analysis and Spielverlagerung emphasize making content for its
platform, distributing podcasts, exclusive interviews, training tips, and monthly
magazines about the latest news and most popular matches. These are very cre-
ative ideas for the future of the platform but are currently hard to implement,
considering that the platform is going to focus on user-generated content.

GoalPoint focuses on the latest matches and news, providing match highlights
and ratings. It also features prediction-based games that reward winners with
prizes and regularly give away football jerseys. All of these are interesting but
deviate from the objective of focusing on reviews.

Lateral Esquerdo and Código Futebolístico, as it is planned for Golden Goal, only
focus on reviews, with the latter also having training articles. However, Golden
Goal will differ from these two in the social aspect, being that these work as blogs,
and our platform will allow users to interact with the content in more diverse
ways.

Reddit also features all the content planned for Golden Goal and even includes
some extra topics like news, highlights, and training tips, which may be use-
ful to incorporate into the platform after the Minimum Viable Product (MVP).
However, Reddit is a generalist forum and not one made for this specific topic,
therefore missing specific features like a football match database.
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To conclude, this analysis proved itself to be useful in learning Golden Goal’s ad-
vantages, allowing users to interact with content such as reviews and experiences
on a football-specific platform. It has also shown that, even though most football
platforms neglect user interaction, they also produce diverse content that might
be interesting to consider for the platform in the future, such as magazines and
training tips, even though they require dedicated journalists to create them.

2.2 Rating Systems

Golden Goal will rely heavily on user voting and interaction, as all social media
and forums do. It is how users choose what they want to see and the content they
value most on the platform.

It is important to find the optimal design for the rating system, as every website
has its content rating mechanism - Twitter [3], Facebook [2], and Youtube [14]
have the like button, Reddit [12] has the upvote/downvote, and IMDb [15] has
the 0-10 stars system. Each of these has its merit and specific uses.

There are three types of ratings systems on the Golden Goal platform: review
ratings, match ratings, and experience ratings. All of these present different types
of needs and challenges.

The first two will have to face diversity and review bombing problems, as these
will be naturally caused by the vastly different number of supporters for each
team. While it is important to focus on main teams, it is equally healthy for the
platform to show team diversity and article variety to attract a larger audience.
It is also crucial that the same two rating systems can handle review bombing,
that is, rating a review or a match based on external factors or preferences, not
the quality itself.

The experiences’ rating system will need to offer authors an option to differentiate
their experiences. Considering that the only rating in the experiences is the one
given by the author of the experience, diversity and review bombing will not be
at play here.

2.2.1 Analyzing a Rating System

The first step to designing a rating system is to understand what a rating system is
made of and what can influence the users’ votes in a rating system. Investigators
from the University of Turin [16] decompose a rating system into four categories:

• Granularity - the number of positions on a scale;

• Numbering - the numbers associated with each position;

• Visual metaphor - star, slider, like button, thumbs up / down, among oth-
ers;
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• Presence of a neutral position - even / odd number of positions.

All of the categories mentioned above are combined into what they call the "per-
sonality of a rating system". This personality is one of the three elements that the
same investigators determine to influence user ratings, which are:

• The item being rated;

• The personality of the user;

• The personality of the rating scale in use.

The first two points are pretty straightforward - different items will have different
classifications, and a more optimistic user will usually rate items more favorably
than a pessimistic one. The third category is the most interesting out of all of
these, as it is the one developers can easily change and influence.

2.2.2 Comparing rating systems

As rating systems have different advantages and disadvantages, it is important
to compare all the four components that make their personality.

Starting with the presence of a neutral position, it is reported that not having one
on the scale induces bias in the results. So, in order to avoid this, a middle point is
recommended. Having negative numbers on the scale also leads to an alteration
in the rating, inflating its results.

Taking into account the visual metaphor, both thumbs ratings (unary and up-
vote/downvote) and the star ratings seem appropriate for the platform. The for-
mer tends to evoke feelings related to human behavior while the latter is easily
associated with hotel ratings or popular restaurant rating applications like Tri-
padvisor [17].

Rating systems with higher granularity lead to fewer votes but are able to gather
more information. The exception is the unary system, which leads to fewer rat-
ings than all other systems, due to only having one option. Lower granularity
rating systems tend to be faster and simpler [18].

In terms of user preference, the slider is the least preferred, followed by the unary,
the thumbs up / down system, and the most preferred, the star rating [18].

A study compared both unary and thumbs up / down systems and evaluated
the impact of the removal of the downvote button [19]. It used both platform-
level and user-level analyses, where the former dive into the consequences for
the platform as a whole and the latter inspect how it affected the various user
groups registered in the platform before the change.

The platform-level analyses showed that:

1. The number of posts increased;
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2. The number of replies increased;

3. The content of the posts became richer and more diverse;

4. The toxicity of replies decreased.

The user-level analyses showed that:

5. The number of replies per user increased;

6. The number of posts per active user (who had posted previously) did not
change;

7. Newer users were more affected by the change, while older users were less
affected;

8. Light users became less toxic after the change;

9. Heavy users became more toxic after the change.

Considering the overall effect on the platform, this study has shown very pow-
erful results. Results number 1 and 2 are of utmost importance for all social
websites, as user content creation and interaction are the core of these platforms.
Higher amounts of content will attract more users, becoming a vicious circle.

These results can be linked directly to results 5 and 6, respectively, where it can
be concluded that the removal of the downvote button increased the discussion
on the platform and that users that did not post before are now doing it, as the
average number of posts per active user did not change but the number of posts
increased.

The results of the third topic are very interesting and meaningful, as content di-
versity is one of the problems identified in the soccer content of Reddit, Twitter,
and other social media. Everything that can be done to increase the variety of
content is extremely positive, especially considering that this area is particularly
biased toward the biggest teams. The smaller teams are, most of the time, equally
as interesting, but forgotten in the midst of giant international names.

Finally, while the study has concluded that the toxicity of replies decreased in
topic number 4, it is important to analyze points number 8 and 9 too. This shows
that, as more light users were participating in the discussion, they tended to re-
duce the average toxicity in the replies, though the heavy users compensated for
the lack of the downvote button with aggressive replies, as expected. This is a
negative point - especially considering that Golden Goal is a football website -
but it is also fixable with added moderation to avoid problems that are naturally
filtered by the downvote button, such as spamming, verbal abuses, racism, and
xenophobia, among other unwanted behaviors. An interesting idea is not only
to remove the downvote button but to replace it with a report button, as it will
be easily and naturally accessible, just like the downvote, and it will help with
filtering unwanted behavior.

Topic number 7 is not particularly interesting, as it does not apply to an unre-
leased platform.
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2.2.3 Review Bombing

The second main problem Golden Goal’s rating system may face is review bomb-
ing. Review bombing is a phenomenon where groups of people, sometimes us-
ing multiple accounts, attack the rating of a certain product or item, giving it the
lowest possible review. This is prevalent in review aggregator websites such as
IMDb, Rotten Tomatoes [20], and Metacritic [21], where movies, series, albums,
and video games are rated and ranked.

These negative reviews are not related to the quality of said product but are made
with harmful intent, trying to lower its sales and popularity. They differ from
natural extreme reviews because they are usually motivated by an ideological
disagreement with the product or the people related to it. In Golden Goal’s case,
the most likely source of review bombing will be linked to a team’s supporters
rating negatively a match that their team lost or an article that criticizes their
team.

It is therefore important to handle these cases and ignore or undervalue ratings
that come from review bombers. There are a few characteristics that can be ex-
ploited to identify these users. Investigators from the University of Catania [22]
found that anomalies in the textual content and the usernames can be key to de-
tecting fake reviews. These negative reviews are usually paired with rude lan-
guage in their textual content and are negatively correlated with reviewing expe-
rience. Review bombing also tends to occur in peaks, usually close to the release
of the product or near a controversy related to it.

So what can be done to ensure the validity of the reviews? Valuing reviews from
more experienced users is a good starting point, as they tend to be more reliable
and less prone to review bombing. This is something IMDb does in their rating
system, as only regular voter’s ratings are considered in the "Top X movies or
series" lists [23] and IMDb’s help website states that "IMDb publishes weighted
vote averages rather than raw data averages" [24], even though they do not dis-
close the filters applied to the data. It is also recommended that an the visibility
of an article or match is not only determined by its rating but also has into con-
sideration comments, recency, and other relevant factors.

Detecting and flagging accounts that are constantly voting against or for a certain
team as well as accounts whose votes coincide with a team’s results is important,
as they are most likely not evaluating the articles or the matches themselves.

There are some simpler ways to try to avoid review bombing. The first is to
simply remove the thumbs-down button from the binary thumbs system. A less
effective way is to hide the overall rating during the first hours of posting, when
review bombing is more likely to occur. This can be taken to an extreme by dis-
abling rating for a few hours after a match has ended or an article has been posted,
but this is not as interesting in Golden Goal’s case, as it will lead to a huge loss in
user interactions.

Finally, it is important to note that some of these ideas will be more useful in the
future, as the platform grows. Review bombing will most likely not be a problem
with a small user base.
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2.2.4 Analysis

As a conclusion to this section, the gathered information is going to be applied to
the platform’s three rating systems.

The reviews’ and matches’ rating systems are similar in terms of their needs,
mainly facing diversity and review bombing problems. Considering this, the fo-
cus was on the thumbs up / down systems, as these are very commonly used in
forums, due to being faster for users to interact with. It was also decided to use
the unary version of this system, removing the thumbs down button from it. This
benefits content diversity, generates more posts, promotes discussion, and con-
trols the review bombing problem, as users will not be able to negatively vote on
a rating. The increased toxicity the unary system brings might become a problem
after the platform grows, but this is easily solvable by increasing the moderation
or even by implementing a reporting system.

Finally, for the experiences’ rating system, the choice was the star rating system.
As this system means to differentiate between each experience, granularity is the
most important characteristic the rating system must have. In this case, review
bombing and diversity will not be a factor, as these are only rated by the author
and not the general public.

2.3 Monolithic vs Microservices Architectures

One of the most important choices in the development of a software project is
deciding the architectural style. The debate of Microservices vs Monolith is very
interesting, as both have their pros and cons, and making the right decision often
depends on various factors.

A Monolithic architecture is an architecture where the system is built and de-
ployed as one, large, single unit, which handles everything from the user inter-
face to the business logic and the database. This offers several advantages, such as
it being simpler to build, test, and deploy, as it has fewer cross-cutting concerns.
It also offers better performance, by not having to contact multiple services to
fulfill a request, and has less operational overheads [25, 26].

A Monolithic architecture can have its downsides, as everything is crammed into
one unit. There exists a problem with the reliability of the service when any of
its modules fail, as it can bring the whole application down. The Monolithic
structure also forces the use of a single technological stack for the entire unit, as
everything is tightly coupled, which makes it hard to introduce new technologies.
It also creates the need to redeploy the entire application to apply updates and
makes it impossible to scale the parts of the application that are under heavy
load [25, 26].

As an answer to the tightly coupled Monolithic architecture comes the Microser-
vices architecture, based on small and independent services that communicate
with each other. This offers incredible flexibility, as it is possible to: add new
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technologies to a service’s stack without interfering with other services, scale
each service independently as needed, and deploy updates without having to
redeploy the entire application. It also helps with the reliability issue, as the prob-
lems of each service are isolated. Furthermore, in cases with bigger development
teams, it is possible to assign a specific team to develop certain microservices.
These teams will be easier to integrate, as they will only need to understand the
microservices they are developing [25, 26].

The downsides of the Microservices architecture come from the isolation of each
service. It is now necessary to handle previous inexistent cross-cutting concerns,
such as logging and health checks. The services need to communicate, there-
fore leading to slower performance, higher operational overhead, and security
threats. Testing and debugging also become harder the more moving parts are
added to the system. Microservices also bring additional complexity to process-
ing and finding information, as the microservices need to communicate to find
the information separated throughout them [25, 26].

For this project, while it is clear that both architectural styles have their advan-
tages and disadvantages, the final choice is a Microservices architecture. It will
allow the development and easy deployment of independent modules and the
addition of extra modules to it in the future while keeping the platform available
and reliable.

2.4 Microservices Patterns

To correctly develop a Microservices architecture it is important to understand
the different patterns that can be implemented and used. These patterns usually
answer questions such as "Where is data stored?" and "How do services commu-
nicate with each other?", and can be separated into different categories such as
cross-cutting concerns, testing, observability, data, and deployment, among oth-
ers [27].

In this section, three different patterns are going to be analyzed: Database Per
Service, Access Token, and API Gateway, as these are the most relevant for the
development of the project and some of the most used by the company.

2.4.1 Database Per Service

One of the first questions that come to mind when considering a Microservices
architecture is "where is the data going to be stored". To answer this question,
there are two different patterns, as you can either have a database per service [28]
or a shared database for all services [29].

While having a shared database can help guarantee data consistency, this goes
against the idea of having loosely coupled microservices, undermining many of
the benefits of this architecture.
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If the architecture follows the database per service pattern, all of the services will
be independent of each other. This can be achieved using the following methods,
ordered from closely coupled to loosely coupled:

• Private-tables-per-service: Each service with its own tables within the shared
database;

• Schema-per-service: Each service with its own schema within the shared
database;

• Database-server-per-service: Each service has its own separate database
server.

The separation of data between services creates the need for synchronization be-
tween databases, which can be achieved using the Saga pattern [30]. This updates
all services using a transaction log, which is updated by all microservices. This
way, changes are propagated across services while maintaining consistency.

There can also be the need to gather data from multiple services. This can be
solved using patterns like API Composition [31] and Command Query Respon-
sibility Segregation (CQRS) [32].

API Composition creates a service, like an API Gateway, which performs a join
operation by querying databases to aggregate data from multiple services.

The CQRS pattern enables the creation of denormalized views of the databases,
which are pre-calculated representations of the data. These are stored separately
from the main databases and can be used to gather data from multiple services
efficiently, eliminating the need for complex joins and processing during queries.

2.4.2 Access Token

The access token is a widely adopted pattern that plays a crucial role in verifying
the identity of a client making a request, which is especially important when
handling sensitive or valuable information.

This control is ensured by the usage of an access token, emitted by the backend,
which identifies the client as authenticated. This token is assigned to the client
and can be included with subsequent requests to validate their authenticity [33].

The utilization of access tokens is an effective mean of controlling access to pro-
tected / private resources, as it ensures that only authorized clients with valid
tokens are able to access them.

2.4.3 API Gateway

When a user accesses a microservices-based service, he needs his requests to be
sent to the correct microservices to be processed. However, it is impractical for
the client to need to determine where the adequate microservices are located.
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The solution to this problem is the use of an API Gateway, which acts as a sin-
gle point of entry to the backend and redirects the requests to the correct mi-
croservice. This API Gateway can also guarantee that the client is authenticated,
through the use of an Access Token, and can adapt the requests to the client’s
needs, as a traditional browser client may need different information than a mo-
bile client. Additionally, having a single point of entry to the backend helps with
security problems, as it can protect it from every request made [34].

2.5 Development Technologies

This section presents the technologies analyzed for the development of the plat-
form, alongside their advantages and disadvantages. It is divided into three
subsections: Frontend technologies, Backend technologies, and Cloud Service
Providers. In each of the mentioned subsections, there will be a presentation
of each technology considered. This will be followed by a comparison of all the
technologies presented and finalized by choosing the technology which better fits
the development of the platform.

2.5.1 Frontend Technologies

The first step in the analysis of Frontend technologies is to find the most popular
technologies in the market.

The State of JS [35] is an annual survey in which the authors analyze the progress
and usage of various libraries, tools, and frameworks related to JavaScript. In
the most recent edition, the study had 16085 respondents and showed the results
represented in Table 2.5.

2019 2020 2021
React 80% 80% 80%
Angular 58% 56% 54%
Vue.js 47% 49% 51%
Svelte 8% 15% 20%
Preact 12% 14% 14%
Ember 12% 11% 9%
Lit - 5% 7%
Alpine.js - 3% 6%
Solid - - 3%

Table 2.5: Usage Comparison of Frontend Technologies [35]

As can be seen from Table 2.5, which represents the percentage of users that have
experience with a certain language, there were three technologies separated from
the rest: React, Angular, and Vue.js. Due to their natural relevance in the market,
these were chosen to be analyzed for this internship. Additionally, Svelte showed
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the largest rise in popularity out of all the technologies, resulting in the following
list of Frontend technologies:

• React [36];

• Angular [37];

• Vue [38];

• Svelte [39].

React

As shown in Table 2.5, React is currently the most used Frontend JavaScript li-
brary. Released in 2013 by Meta [40], this library features reusable components
and can be used to build user interfaces.

It is a simple and easy-to-learn library that features a high diversity of tools and
a large community and ecosystem. Its main feature is the use of a virtual DOM,
which enhances the performance of the website’s rendering, controlling updates
and refreshing only when needed [41, 42, 43].

React’s main disadvantage is a result of its constant evolution, as its documenta-
tion struggles to keep up with the rate of updates. While being easy to learn and
use, its initial learning curve can be steep due to the use of JSX to write HTML in
React [41, 42, 43].

Vue.js

Vue.js is a JavaScript framework that follows React with the second highest popu-
larity. Released a year after, Vue.js also features a virtual DOM and is component-
based [4][5]. It provides its users with extensive and detailed documentation ac-
companied by a simple and clear syntax. This makes Vue.js one of the simplest
frameworks to learn [41, 42, 43].

Whilst really popular in China, it has still has to catch up with other frameworks’
popularity in other regions. This creates a language barrier that makes it difficult
to interact with the community and to read parts of the documentation [41, 42,
43].

Angular

Angular is a component-based web development framework that was released
in 2016 by Google. Its documentation is heavily detailed and the framework
provides high-speed performance through the usage of an in-built two-way data
binding, synchronizing the view and the model [41, 42, 43].

Angular presents two main disadvantages, as it is a hard framework to learn and
it presents a smaller ecosystem and community than Vue and React [41, 42, 43].
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Svelte

Svelte, released in the same year as Angular, is one of the fastest-growing Fron-
tend frameworks. Its appeal lies in its speed and its lightweightness, as it differs
from the other frameworks by compiling the code instead of placing that burden
on the browser [41, 42, 43].

However, even with its growing community, there is still a small ecosystem and
a lack of tooling and tutorials that do not affect more popular frameworks [41, 42,
43].

Comparison

The advantages and disadvantages of each technology mentioned can be seen in
Table 2.6, alongisde extra information about them, such as compatible languages
and the number of GitHub stars [44] (data taken on 19-10-2022).

Frontend
Framework React Vue Angular Svelte
Release Date 2013 2014 2016 2016

Languages JavaScript
TypeScript

JavaScript
TypeScript TypeScript JavaScript

TypeScript
Star Count 192 000 198 000 83 000 61 100

Advantages

Component based

Virtual DOM

Stable

Diversity of tools

Easy to learn

Vast community

Component based

Virtual DOM

Fast

Clear syntax

Easy to learn

Detailed
documentation

Component based

Two-way data
binding

Detailed
documentation

Improved reactivity

Lightweight

Simple

Fast

Disadvantages

Less
documentation

Steep learning
curve

Lack of features

Language barrier

Hard to learn

Smaller
ecosystem

Smaller ecosystem

Lack of support

Lack of tooling

Table 2.6: Comparison of Frontend technologies

Decision

Out of all the technologies presented, the final choice ends up being a battle be-
tween React and Vue.js, as Angular presents a steep learning curve and Svelte is
still facing the growing pains of having a smaller community and ecosystem.

Between the two final contestants, React ends up with the upper hand, as it has
the largest ecosystem of the two. It also has its documentation and tutorials fully
written in English, compared to the language barrier with the Vue.js community.
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The company also offers support in both languages but the student only has ex-
perience using React. This is a major advantage for React, as the student will not
have to learn a new language from scratch.

2.5.2 Backend Technologies

As done in the previous section, the first step in choosing a Backend technology
is finding which are the most used. Backend frameworks that use languages in
which the student has no experience, such as PHP and Ruby, will be excluded.

Based on their popularity [45, 46], deduced each technology’s star count, the
frameworks that will be analyzed are:

• Spring Boot [47];

• Express.js [48];

• Django [49];

• Flask [50].

The Quarkus [51] framework, due to its rapidly increasing popularity [52], will
also be added to the list of frameworks to analyze.

Spring Boot

Released in 2003, this is the oldest Backend framework still at the top of the popu-
larity charts. Using Java, this framework is stable and incredibly versatile, due to
its functionalities and integrations. It features multi-threaded performance and
high security, accompanied by detailed documentation [53]. It also provides its
users with a quick setup process [54].

The disadvantage of Spring Boot is one of the downsides of its versatility. Un-
used dependencies can increase the size of the deployable and decrease its per-
formance [53, 54]. It is also slower than Quarkus, another Java-based frame-
work [55].

Quarkus

Quarkus is a Java-based framework that was released in 2019 by RedHat. This
framework’s advantage lies in its speed, as it is way faster than Spring Boot, hav-
ing a faster boot time and performing faster reloads [53].

However, as a newer framework, its ecosystem is still small and its documenta-
tion, while detailed, is still limited. Additionally, it also presents a harder instal-
lation than its java counterpart [53].
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Express.js

Express.js is a framework that runs on Node.js and, therefore, uses JavaScript or
TypeScript. Because of this, it is easy to learn and it has a developed ecosystem.
It also provides good scalability and efficient memory usage [55] [56] [57].

Its downside comes from it being a single-threaded framework. Because of this,
it performs poorly, especially with CPU-blocking calls [55, 56].

Django

Django is a very popular open-source Python framework. It comes with many
features implemented out of the box, accompanied by very detailed and thorough
documentation, which leads to a fast development. It also is a very scalable,
versatile, and secure framework [58, 59, 60].

However, it has a very monolithic structure associated with pre-defined variables
and files, making it consume unnecessary resources and perform slower than
other frameworks [59, 60].

Flask

Flask, unlike its Python counterpart, is a very lightweight and flexible frame-
work. While simple, it is also expandable, making it a scalable framework. It also
has lots of detailed documentation on its official website [61].

Unfortunately, it has a way smaller community than Django, leading to an infe-
rior ecosystem with a lack of tools and tutorials.

Comparison

Similar to the previous section, the following Table 2.7 is going to present the
comparison between all five technologies, adding the compatible languages and
the GitHub [44] stars (data taken on 19-10-2022).
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Backend
Framework Spring Boot Quarkus Express.js Django Flask
Release Date 2003 2019 2010 2005 2010

Languages Java
Kotlin

Java
Kotlin

JavaScript
TypeScript Python Python

Star Count 49 600 43 000 58 700 67 000 61 000

Advantages

Quick setup

Multi-threaded

High security

Detailed
documentation

Fast boot
time

Fast hot
reloads

Detailed
documentation

Low memory
consumption

Good
scalability

Easy to learn

Developed
ecosystem

High security

Scalability

Versatility

Detailed
documentation

Flexibility

Scalability

Lightweight

Detailed
documentation

Disadvantages Increased
project size

Complicated
installation

Small
community

Low
performance
with blocking

CPU calls

Resource
hungry

Monolithic

Small
community

Small
ecosystem

Table 2.7: Comparison of Backend technologies

Decision

After analyzing all five previous technologies, Spring Boot ends up at the top.
Quarkus and Flask both had way smaller communities which would create un-
necessary difficulties during the project, while Express.js and Django presented
some problems related to their performance and overhead, respectively.

Spring Boot is the most versatile and stable out of all frameworks analyzed, and
features detailed documentation and a fast setup to support the quick develop-
ment of this project. It is also used in various projects made by the company,
which will help the student get quality feedback during the internship.

2.5.3 Cloud Service Providers

Choosing a Cloud Service Provider (CSP) is equally as important as choosing the
technologies that will be used to develop the platform.

Currently, the main CSPs are Amazon, with Amazon Web Services (AWS) [5], Mi-
crosoft with Azure [62], and Google with Google Cloud [63], having respectively
34%, 21%, and 10% of the cloud market share. The remaining CSPs all have under
5% of the market share [64].

In this section, the three main CSPs mentioned above are going to be discussed
in order to understand the advantages and disadvantages of each one.
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Amazon Web Services

AWS dominates the CSP market by offering an enormous variety of services and
features.

Founded in 2006 by Amazon, it is one of the most developed CSPs, having a
worldwide network of data centers serving 245 countries and 25 geographic re-
gions. These centers are recognized for their reliability, speed, and availability.
AWS is a generalist service, offering services from every technological area but
not specializing in any of them [65, 66].

The main downside is the cost, as expenditures can be considerably high, even
with their pay-per-use model, which are sometimes complex and hard to under-
stand [65, 66].

Azure

The most recent of the three CSPs analyzed, Microsoft’s Azure has the second
largest market share.

With quarterly updates, Azure also offers a great variety of technologies, even if
lower than the offer from AWS. Having partnerships with Oracle, VMware, and
SAP, Azure’s strength comes from the creation of an ecosystem and connecting
various services into one, especially when integrated into Microsoft’s already gi-
ant ecosystem of products [65, 66].

Compared to AWS, it has lower availability zones and is, unfortunately, equally
expensive without providing any guaranteed capacity [65, 66].

Google Cloud

Google Cloud sits on the throne of the most affordable out of the three CSPs
analyzed, providing its users with a pay-as-you-go model, a pricing calculator,
and free credits for new clients and startups to use. It also offers a worldwide
network of data centers comparable to Amazon’s, being equally as reliable and
available [65, 66].

However, even though Google has been acquiring new services and adding them
to the cloud, such as Firebase [67], it is still held back by its specialization in
machine learning and data science, which will not be of any use for Golden
Goal [65, 66].

Comparison

In a similar fashion to the Frontend and Backend sections, the previous three
CSPs will be compared in the following Table 2.8:
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Cloud Service Providers
Cloud AWS Azure Google Cloud
Release Date 2006 2010 2008
Owner Amazon Microsoft Google
Market Share (%) 34 21 10

Advantages

Worldwide network of
data centers

Reliability

Variety of technologies

Great ecosystem

Variety of technologies

Worldwide network of
data centers

Reliability

Affordable

Disadvantages High prices
High prices

Lower availability zones

Limited features and
services

Table 2.8: Comparison of Cloud Service Providers

Decision

After comparing the three CSPs, AWS is the clear winner. Google Cloud presents
a limited amount of services and its specialization is not an advantage for the
platform. Azure, while having a decent amount of technologies and features, has
a lower availability for the same price as AWS. In addition to this, Golden Goal
will not benefit from Azure’s and Microsoft’s ecosystem.

AWS has the largest variety of services and is well known for its reliability and
availability. It is also already used by the company and the student has already
used it before, both things that will help the development of the project.

2.5.4 Rich Text Editors

For the Golden Goal users to successfully create and edit reviews, they will need
to use a built-in text editor. This text editor must be able to include images and
must be simple for the Golden Goal user to successfully operate. Therefore, it is
of utmost importance that the website includes a Rich Text Editor (RTE), a tech-
nology that is deserving of being researched.

After gathering the technologies available on the market [68, 69, 70, 71], these
were compared based on their number of GitHub stars [44], to find out their
popularity (data taken on 20-10-2022). All of the RTEs with more than 5000 stars
are represented in the following Table 2.9:
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Number of stars
Quill 34000
Slate JS 25800
Draft.js 22000
Tiptap 17000
Lexical 12000
React Draft Wysiwyg 5900
ReactQuill 5500

Table 2.9: Comparison of Rich Text Editor’s popularity

Out of these, Draft.js [72] and Lexical [73] are both from Meta [40]. However,
the former is no longer supported and has been replaced by the latter [74]. React
Draft Wysiwyg [75] is extremely less popular than all the other alternatives and
will not be considered. Quill [76] has a React package - ReactQuill [77] - and both
of them will be compared together.

That said, the next four RTEs will be analyzed:

1. Lexical [73];

2. Slate [78];

3. Tiptap [79];

4. Quill + ReactQuill [76, 77].

Lexical

As mentioned, Lexical is the new RTE from Meta. It is a fast editor that presents
a great variety of features, allowing users to add diverse content to their text.
As it has completely replaced Draft.js in Meta products, it has a rapidly growing
community and great documentation. Lexical is adding features at a fast pace
and, considering that both React, the chosen Frontend technology, and Lexical
are Meta products, they have a really easy setup and work well together [80].

The downsides of Lexical come from being a recent project, as it still has a smaller
ecosystem than the other, more mature, options presented [80].

Slate JS

Slate was inspired by Draft.js and, even though it is still in beta, it is capable of
processing and featuring complex content. It is very extensible, through the use
of plugins, providing the user with good customizability. It also features good
and detailed documentation [69, 70, 71].

Its main downside, apart from being in beta and missing mobile support, is that
it is harder to learn and set up than the other three options considered [69, 70, 71].
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Tiptap

Tiptap is a fully customizable text editor that has a variety of features, includ-
ing real-time collaboration. It has many keyboard shortcuts to accelerate content
editing and features a large community with good documentation [70, 71].

However, like Slate JS, Tiptap is still in beta and has only added official React
support very recently [70, 71].

Quill

Quill is a very popular RTE that allows its users to create and format custom
content. It features style presets that allow for fast customization of its User In-
terface (UI). If Quill’s React package is being considered, it is also very simple to
set up [69, 70, 71].

Quill’s problems are the limited customizability it offers and the XSS security vul-
nerabilities it has. It features few updates and its React package is outdated [69,
70, 71].

Comparison

The following table, 2.10, shows the advantages and disadvantages of each RTE.
The last row also includes, in parenthesis, information about Quill’s React pack-
age, as it has its own merits and shortcomings.

Advantages Disadvantages

Lexical

Fast
Feature variety
Easy setup
Maintained and used by Meta
Rapidly growing community
Good documentation

Recent project
Smaller ecosystem

Slate

Complex content and features
Supports plugins
Good customizability
Good documentation

Harder to learn
No mobile support
Beta version

Tiptap

UI customizability
Feature variety
Keyboard shortcuts
Collaborative editing
Large community
Good documentation

React support added recently
Beta version

Quill (React)

Custom content
Formatting support
Editor style presets
(Easy to set up)

XSS security vulnerabilities
Limited customizability
(Outdated package)

Table 2.10: Comparison of Rich Text Editors
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Decision

After comparing all four RTEs, it is time to decide the most adequate one for
the Golden Goal platform. Quill is automatically excluded because of the XSS
security problems. Slate is harder to learn and is currently in beta, which may
hinder the project’s progress.

Finally, between Tiptap and Lexical, Lexical comes out on top, as Tiptap’s Re-
act support is very recent and it is still in beta, while Lexical is made by the
same company as React and features a rapidly growing community to combat
its downsides.

2.6 Football APIs

The Golden Goal platform will need football information in order to function,
which will be retrieved from external APIs. These APIs need to be free to use
and should at least have recent information about the top competitions, matches,
players, and coaches.

Only two APIs were able to fulfill these requirements, after an extensive search
in RapidAPI [81], a popular API market, and two API lists [82, 83] that com-
piled sources of football data. These were API-Football and Football-data, both
of which worked under a freemium model.

Football-data’s free plan [84] allows for 10 calls per minute, having a maximum
of 14400 API calls per day, which is significantly higher than API-Football. It
provides information on:

• Competitions;

• Teams;

• Match results.

The selection of content obtainable in the free plan is limited, only allowing ac-
cess to 12 competitions. However, the ones offered are among the most popular,
meaning that the data obtainable from this API holds significant value. As these
topics make the core of the information needed for Golden Goal, this API will be
of great use to the platform.

API-Football [85] has a free plan with no restrictions on the content you can ac-
cess, being limited only by the number of daily requests, which must not exceed
100. It provides the same information as the previous API, while also offering
information on:

• Coaches;

• Players;
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• Player statistics;

• Match statistics;

• Match lineups.

The final decision taken was to implement both APIs into the project. Football-
data API will be used to get general information about the top competitions,
teams, and matches, making use of the higher number of requests allowed, while
API-Football will complement it by providing detailed information on coaches,
players, matches and statistics.
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Requirements

This chapter defines the functionalities of the Golden Goal platform. It will start
by introducing the actors that will interact with the platform in Section 3.1. Then,
Section 3.2 describes how Golden Goal works, from the user point of view, using
the user stories created for the project. Finally, the following sections, 3.3 and 3.4,
terminate the chapter, defining the features of the platform and how it behaves
using functional and non-functional requirements, respectively.

As the platform’s mockups were created before the beginning of the internship,
some of the platform’s requirements were extracted from them. However, the
student actively collaborated with the Golden Goal team to improve and broaden
these requirements. The following sections will present the comprehensive set of
requirements that have emerged from this collaboration.

3.1 Actors

The platform will work in a similar way to social media, featuring two types of
users: visitors and logged in.

Any type of user can view the content present on the platform, such as teams,
matches, reviews, experiences, and author profiles. However, only logged-in
users will be allowed to interact with these. Logged-in users will be able to rate
matches and reviews, create collections of content, create reviews and experi-
ences, follow authors, and follow teams, among others.

3.2 User Stories

User Stories (US) are a very useful resource used to describe a project’s features
from the point of view of the final user [86]. They are often used due to their
flexibility, as they adhere to the following structure:

As a [user type], I want to [do some action], so that [reason].
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This is a very simple structure, focusing on actions and purposes. Because of their
focus on the user, they allow for frequent changes and their simple nature allows
non-technical users to understand them, fitting nicely into agile methodologies.

Because they represent simple features due to their structure, US are grouped into
Epics that describe the theme of the US contained in them [87].

To ensure the validity of these User Stories, a meeting was conducted with a
under-21 football analyst working for the Portuguese Football Federation. He
is an integral member of the platform’s target audience, as he actively engages
with and contributes to football review content, a significant aspect of his profes-
sional role. During the meeting, he was able explore and interact the platform’s
mockups, which provided valuable feedback and helped validate the platform’s
design and functionalities.

As there are too many stories to fit in the current section, they are present in their
entirety in Appendix A. However, to show how they are structured, the next
example presents one US belonging to Authentication Epic:

Epic-1: Authentication

US-1: Register

(a) As an unauthenticated user, I want to register myself on the platform so
that I can log in to access its functionalities.
I want to insert:

• Name;

• Username;

• Email;

• Password;

• Password confirmation.

3.3 Functional Requirements

Functional requirements are descriptions of features that a platform can have [88].
As they are written from the point of view of the system, they usually feature a
more technical language than the one used in the US, which are written from the
point of view of the users [89].

The functional requirements are always prioritized, as it is crucial to understand
which ones are vital for the platform and which ones are not as meaningful. To
achieve this, Golden Goal’s functional requirements will be prioritized using the
MoSCoW method. Each capitalized letter of the word MoSCoW stands for a level
of prioritization [90], described as followed:

• Must - The highest priority - Describes requirements that are non-negotiable
and/or mandatory for the platform to work in an intended fashion;
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• Should - The second highest priority - Describes requirements that, while
very important and adding significant value, are not vital for the platform;

• Could - The second lowest priority - Describes requirements that are slightly
important but are not particularly noticeable if left out;

• Won’t - The lowest priority - Describes requirements that are not important
or valuable for the time frame considered.

In a similar fashion to user stories, the complete list of requirements, separated
by areas, is present in Appendix B. However, to show how they are structured,
the next example presents the Authentication area requirements:

Table 3.1: Authentication Requirements

3.4 Non-functional Requirements

Non-functional requirements (NFR) are descriptions of how a system should op-
erate and function, with some of the most common NFRs being security, relia-
bility, performance, maintainability, scalability, and usability [91]. These work as
restrictions and specifications of a project, as it must adjust and adapt to handle
its NFRs [92, 93].

The Non-functional requirements in the Golden Goal project, which are going to
be presented next, are defined by a description followed by a scenario. A scenario
is made of the following six parts [94]:

• Source;

• Stimulus;

• Environment;

• Artifact;

• Response;

• Response Measure.

Each NFR mentioned will also have its priority defined, as not all NFRs are
equally important to the platform. This priority can take three different levels:
high, medium, or low.
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Security - High Priority

This NFR refers to how capable a system is to protect personal information from
users acting under malicious intent [95]. It is of the highest priority, given that
any access or change to the user’s personal information is a violation of this user’s
privacy and the European Union’s GDPR [96].

In this case, the Security NFR will be separated into two different scenarios, one
addressing non-authenticated users accessing information meant for authenti-
cated users (Table 3.2) and one for users accessing unauthorized information (Ta-
ble 3.3), for example, other user’s private information.

Description
Source Non-authenticated user
Stimulus Accesses a page without permission
Environment Operation in a protected environment
Artifact System

Response The access is blocked
User is redirected to an error page

Response Measure The user does not enter the page
Data is not compromised

Table 3.2: Security - Authentication scenario

Description
Source Non-authorized user
Stimulus Accesses unauthorized content
Environment Operation in a protected environment
Artifact System

Response The access is blocked
User is redirected to an error page

Response Measure The user does not access unauthorized information
Data is not compromised

Table 3.3: Security - Authorization scenario

Availability - Medium Priority

Availability refers to the capacity in which a system can be accessed by its users,
usually measured in the percentage of the supposed working time it can en-
sure [96]. While not as important as security, especially for the creation of an
MVP, it is important to consider how it will perform and how it can tolerate fail-
ures.

As AWS’s services are going to be used throughout the platform, its availability
goal is based on it too. Most of the services have an availability of 99.99%, with
instances of EC2 and RDS having 99.95% of availability [97].
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While the availability of Golden Goal is directly linked to AWS’s, it is important
to point out that the availability is also affected by the quality and robustness
of the platform’s code. Therefore, the code will need to be thoroughly tested to
ensure it will not negatively affect it.

Description
Source Server
Stimulus The server fails
Environment Normal operation
Artifact Server
Response The system uses other servers to continue operating
Response Measure The system must ensure 99.95% of availability

throughout the year

Table 3.4: Availability scenario

Performance - Medium Priority

This attribute describes how the system performs responding to an event [98].
Similarly to the availability NFR, this is not as important as security, but having
a slow performance in a user-focused website can quickly lead to user abandon-
ment due to frustration.

In this case, the focus is on having low latency, as all pages should load in between
1 and 2 seconds [99].

Description
Source User
Stimulus A user requests a page
Environment Normal operation
Artifact System
Response The system returns the page as soon as possible
Response Measure Page requests must be presented in under two

seconds

Table 3.5: Performance scenario

Scalability - Low Priority

Scalability represents the capacity of a system to handle spikes in load while keep-
ing its performance. Systems can scale both vertically and horizontally, adding
more resources and more units, respectively [99]. The system should be able to
handle load increases of at least 50% of its average load [100].

This NFR has a low priority because, while it is really important for social me-
dia to handle load increases, this internship focuses on the creation of an MVP
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and not a fully-fledged product, which means it will not have enough users to
increase this NFR’s priority.

Description
Source Users
Stimulus Multiple users requests in a short interval
Environment Overloaded conditions
Artifact System

Response The load is divided among all units
More resources are added to the system

Response Measure The system must be able to handle load increases of
50% of the average load

Table 3.6: Scalability scenario

Usability - Low Priority

Usability measures how easily can a new user start using a platform and its fea-
tures. Having good usability and user experience helps attract new users to the
platform, as they can now begin using it without experiencing any major prob-
lems [101].

This NFR has a low priority as it is important to consider in user-focused web-
sites, but many accessibility features are out of the scope of this internship, such
as the "listen to a review" requirement seen in Chapter 3.

Description
Source User
Stimulus Enters the platform for the first time
Environment Normal operation
Artifact System
Response The user is using the platform productively
Response Measure Average users need under 2 minutes to understand

the platform

Table 3.7: Usability scenario
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Architectural Decisions

The present chapter addresses the architectural decisions of the project that is
going to become Golden Goal.

This chapter will start by introducing the AWS services [5] that are going to be
used in the architecture in Section 4.1. The following section, 4.2, will feature the
C4 model, which describes the platform’s architecture. It presents the context di-
agram in Subsection 4.2.1, the container diagrams in 4.2.2, and finishes with the
component diagrams in 4.2.3. The chapter ends with the entity-relationship dia-
grams in Section 4.3, showing the content of the databases and how it is related.

4.1 AWS Cloud Services

As decided in Section 2.5.3, the cloud service provider chosen to host the Golden
Goal platform is Amazon’s AWS.

Bearing that in mind, it is important to present each of the AWS services that will
be used before they are shown in the C4 diagrams. The platform will use the
following services:

• Cognito [102] - Service used for session, authorization, and authentication
management. Provides its own database to keep sensitive information, such
as passwords;

• CloudFront [103] - Service responsible for distributing static content to the
users, like the web app static files;

• Elastic Load Balancer (ELB) [104] - Service employed to distribute the load
between the various microservices and their instances. Also used to handle
the SSL offloading of the external requests;

• Elastic Compute Cloud (EC2) [105] - Service utilized to run the microser-
vices on the cloud;

• Relational Database Service (RDS) [106] - Service utilized to host the mi-
croservices relational databases;
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• Simple Storage Service (S3) [107] - Service used to store static content.

4.2 C4 Model

The C4 model [6] represents the architecture of a software system in a hierarchical
fashion. It is composed of four different levels, each one expanding on a system
of a previous level, allowing the final user to first understand the architecture
globally and then the details of each system that make it up. It is not mandatory
to create every level of the C4 Model.

The four levels of the C4 model are:

• Context - Level one - The starting point of this model, it represents the "big
picture", allowing the reader to see how the system interacts with users and
other systems;

• Container - Level two - Follows the context diagram by expanding the sys-
tem into different containers, showing its inner architecture and systems,
such as databases and microservices;

• Component - Level three - This level expands each container of the previ-
ous diagram into components, allowing the reader to understand how each
component interacts with the other;

• Code - Level four - The lowest level of the C4 model, the code level details
each component in UML format.

The next subsections will present the diagrams related to the top three levels of
the C4 model.

4.2.1 Context Diagram

Figure 4.1 represents the context diagram of Golden Goal’s architecture. The two
actors, the logged-off user and the logged-in user, interact with the system in dif-
ferent ways. The former can only see the website’s content, such as reviews, expe-
riences, and content related to football such as matches and teams. The logged-in
user can interact with said content, marking matches as watched, and writing
reviews, among other actions.

Golden Goal will get its information from two external APIs, API Football and
Football-data API, as mentioned in Section 2.6.
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Figure 4.1: Context Diagram

4.2.2 Container Diagram

The container diagram in figure 4.2 gets to show the different components that
make up the Golden Goal system seen in the previous diagram. The same actors
continue to be seen, but the now expanded Golden Goal systems show how it is
connected to the AWS services and external APIs.

The most important containers in this diagram are the three core microservices
into which the application is divided, those being:

• Football Information;

• Content Manager;

• User Information.

Each microservice mentioned above is hosted in an EC2 instance and has a dedi-
cated relational database using AWS’s RDS service and PostgreSQL.

The Football Information microservice handles football-related data, for example,
matches, competitions, teams, players, and managers. The specific information
kept and used in this microservice is going to be discussed in Section 4.3. As this
is the microservice that controls the football information, this is the one that is
connected to both APIs chosen in Section 2.6. This microservice also communi-

37



Chapter 4

cates with the S3 bucket, setting static content such as player photos and team
crests.

The Content Manager microservice is responsible for handling the reviews, expe-
riences, and comments. To accomplish this, it must interact with both the Football
Information microservice and the User Information microservice to obtain infor-
mation about the match associated with the review and the user that created the
review, respectively. In a similar fashion to the Football Information microservice,
it sets any static content the user adds, such as images, in the S3 bucket.

Finally, the User Information microservice keeps track of the user’s personal data,
such as his name, and his collections. For the collections, which can include either
matches or reviews, this microservice needs to communicate with the Football
Information or the Content Manager microservice, respectively.

As can be seen, the users interact with the system through a Single-Page Appli-
cation (SPA), which is hosted on AWS’s CloudFront. If the user is authenticated,
the HTTPS requests sent by the SPA contain an Access Token, obtained by SPA’s
connection with Cognito. The requests then go through an external load balancer,
created using Amazon’s ELB, which does the SSL verification and offloading. If
everything is valid, this load balancer sends the unencrypted HTTP/JSON re-
quest to the API Gateway. The SSL offloading improves the platform’s perfor-
mance, as requests sent to the backend are already unencrypted and don’t need
to repeat this process.

The API Gateway is a microservice without a database that acts as the single entry
point of the backend, as talked about in Subsection 2.4.3. This contributes to the
overall platform security, as this microservice will be able to filter all requests sent
to the platform’s backend. It checks for authentication and authorization using
Amazon’s Cognito and, if the requests are authenticated, redirects them to the
internal load balancer.

This internal load balancer, which also uses Amazon’s ELB service, redirects the
request to the correct microservice instance. Considering that these microservices
might be replicated to improve performance, the load balancer will improve the
platform’s availability and scalability, as it can check the health of the backend
microservices and evenly distribute the load among healthy instances.

This architectural structure is very frequently used in the company.
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4.2.3 Component Diagrams

The following diagrams are the lowest level of C4 diagrams created and break
apart previous containers into each component they will have.

Single-Page Application

The SPA’s component diagram, represented in figure 4.3, details the function-
ing of the frontend application. As it is going to be made in React, it features
five views and five states, each one related to the requirements and user stories
defined in Chapter 3. The navigation is made by the Router, which redirects re-
quests to the views that keep any information needed in their state.

All views except the authentication view access the S3 bucket to get any static
content needed, such as images. Other requests are sent through the API Gate-
way. The Session State gets the current authentication state of the user by com-
municating with Cognito.
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Football Information Microservice

The Football Information microservice component diagram, which is featured in
figure 4.4, is split into five components - teams, matches, competitions, people,
and statistics. The first four focus on general information, while the last one fo-
cuses on generating statistics. The statistics component only needs to access the
information present in the relational database, while the four information com-
ponents work with information present both in the S3 bucket, such as team crests,
and the database.

Both APIs are accessed through a connector that must parse the information into
our format, which will be seen in Section 4.3. General information can be gath-
ered from either API, while statistics can only be gathered from the API Football,
which means that the first four components are connected to both APIs while the
statistics component is only connected to API Football.

42



Architectural Decisions

Fi
gu

re
4.

4:
Fo

ot
ba

ll
In

fo
rm

at
io

n
m

ic
ro

se
rv

ic
e

co
m

po
ne

nt
di

ag
ra

m

43



Chapter 4

Content Manager Microservice

The Content Manager microservice component diagram, shown in figure 4.5 is
split into the reviews component, the experiences component, and the statistics
component.

The reviews and the experiences components are very similar, as both get in-
formation from the Football Information and User Information microservices to
associate reviews and experiences with matches and authors. Their content is
stored in the relational database as well as the S3 bucket, for static content. The
statistics component computes review statistics for the author to access.

Content Manager
[Container]

Experiences
[Component: Java]

 

Reviews
[Component: Java]

 

Sets  
static content

Request 
[HTTP/JSON]

Uses

S3 Content RDS 

API Gateway
[Container: Spring Cloud
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User Information
[Container: Spring Boot]

 

Gets information 
from

Gets information 
from

Statistics
[Component: Java]

 

S3 Connector
[Component: Java]

 

Experiences
[Component: Java]

 

User Information
[Container: Spring Boot]

 

Football Information
[Container: Spring Boot]

 

Gets / Sets  
information

Figure 4.5: Content Manager microservice component diagram
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User Information Microservice

This microservice’s component diagram is represented in figure 4.6. It shows
three components: user information management, collection management, and
statistics.

The first component manages the user’s personal information, such as name and
profile image. Therefore, it needs to access both the relational database and the
S3 bucket.

The second component manages the user’s collection lists, which can be lists of
matches or reviews. Because of this, it needs to access the relational database and
get content from the Content Manager microservice and the Football Information
microservice.

Similarly, the statistics component, which computes user-specific statistics about
reviews, needs to access the database and get information from the Content Man-
ager microservice.

User Information
[Container]

User Information
Management

[Component: Java]

Collection Management
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User Information
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API Gateway
[Container: Spring Cloud
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Gets 
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Figure 4.6: User Information microservice component diagram
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API Gateway

This component diagram, as seen in figure 4.7, is divided into two components
- Request Processing and Authentication Management. The first one works as a
proxy, redirecting the authenticated requests to their respective microservice. The
second one handles user authentication and session requests by using Amazon’s
Cognito, a service that contains a database featuring users’ login credentials.

API Gateway
[Container]

Request Processing
[Component: Java]

 

Request 
[HTTP/JSON]

Authentication Management
[Component: Java]

Authentication 
Control

Cognito 

Single-page Application
[Container: React]

User Information
[Container: Spring Boot]

 

Content Manager
[Container: Spring Boot]

 

Football Information
[Container: Spring Boot]

 

Request 
[HTTP / JSON]

Figure 4.7: API Gateway component diagram

4.3 Entity–Relationship Diagrams

The Entity-Relationship Diagrams of a relational database help understanding
which data is stored in which tables and how the tables are related.

As each microservice has its own database, three diagrams are going to be pre-
sented. In each diagram, tables are going to have the following fields, to help
with database auditing:

• created_by and created_at;

• updated_by and updated_at;

• deleted_by and deleted_at.
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However, to improve the diagram’s readability, these will not be represented. All
deletes made will be soft deletes, identified by the deleted fields, in order to avoid
losing any data.

The tables in the diagrams will be colored to help distinguish foreign keys to ex-
ternal microservices’ tables. The tables in blue belong to the Football Information
microservice, the ones in green to the Content Manager microservice and the ones
in orange to the User Information microservice.

4.3.1 Football Information Diagram

As this microservice handles all the football-related data, this diagram, as seen in
figure 4.8, is inherently complex. It is best to start by understanding the core - the
"teams" table and the "matches" table.

A team in the "teams" table can represent both a team and a national team, distin-
guished by the flag "is_national". Aside from the basic attributes, a team belongs
to a country and has a stadium.

An element of the "matches" table represents a match between two teams, there-
fore having two foreign keys, one for each team, alongside the match’s date,
matchday (first, second, . . . ), stadium, and stage of the tournament (regular sea-
son, group stage, . . . ). To keep track of which managers participate in a match, the
"matches" table has two foreign keys to the "managers" table, one for the home
manager and one for the away manager.

However, the relationship to the players is different, as it is important to register
the time at which a player is substituted in or out, as well as the position they are
playing in the current match. To answer these needs, the "lineup_players" table
was created, in which a player, with a position and both substitution times, is
connected to a team and a match.

Coming back to the "matches" table, it is played in a competition, which is made
up of various editions, for example, the 2022 world cup is an edition of the world
cup competition. These editions belong to a season and have a winner, a member
of the "teams" table.

There are also events, represented in the "events" table, associated with a match.
They represent goals, fouls, and yellow cards, among others. These events are
also connected to a team and a player, the creator of the event. Events have the
time in which they occurred and are associated with a type, for example, a "yel-
low card". The "yellow card" type belongs to a category, which in this case would
be "cards". A "red card" would also belong to the same category.

To finalize, it is important to understand how players and managers are stored,
alongside their past teams. Managers’ and players’ primary key is their foreign
key to the "people" table, allowing a person to be either or both. The "peo-
ple_careers" table connects a person to their past teams by keeping a date for
when the person was transferred in and one for when it was transferred out.
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Figure 4.8: Football Information entity-relationship diagram

4.3.2 Content Manager Diagram

The Content Manager microservice diagram, as seen in figure 4.9, is much simpler
than the previous one.

It is based on reviews and experiences, each of them with comments associated.
As this database focuses on user-generated content, comments, reviews, and ex-
periences have a foreign key to their author. Reviews and experiences also have
a foreign key to the "matches" table, associating the content with a match.

As seen in Chapter 3, each review has its content level, tags, and language, while
experiences only have the author’s rating.
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Figure 4.9: Content Manager entity-relationship diagram

4.3.3 User Information Diagram

This diagram, represented in figure 4.10, focuses on users and their content. Users
can create comments, reviews, and experiences, as mentioned in the previous
diagram’s discussion. Users can also follow teams, and, to create statistics, it is
important to keep track of the reviews users have seen and shared. They can also
mark matches as watched and liked.

Finally, users can create and manage collections, which can store matches and
reviews. As matches watched, reviews liked, and matches liked are saved using
default collections, they are not represented in the diagram.
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Figure 4.10: User Information entity-relationship diagram
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Methodology

Software development methodologies are the structured processes that are in-
volved in the development of a project, from initiation to maintenance. There
have been many methodologies used throughout the years, usually grouped into
two categories - Traditional and Agile Methodologies [108].

The choice of a methodology is really important for a project, as it determines
the way it is developed. It should consider not only the project itself but all the
surrounding characteristics like client needs, objectives, and stability of the re-
quirements.

In this chapter, both categories are going to be analyzed, comparing some of their
advantages and disadvantages to find the one which best suits this project. This
chapter will conclude with the chosen methodology, further diving into its pro-
cesses, role distribution, and artifacts.

5.1 Traditional vs Agile Methodologies

Traditional Methodologies, also known as Sequential Methodologies, are based
on clear processes that are phase-to-phase dependent on each other [108]. Each
phase has a strict set of objectives and rules to follow, being necessary to complete
these to proceed to the next phase of the plan.

Most Traditional Methodologies, like the Waterfall Model or the Unified Model,
usually require an initial and long phase of planning, which is to be followed in all
the next phases of development. This initial phase has an emphasis on prediction,
needing to ensure that deviations from the plan are limited throughout the rest
of the project.

Considering this, the methodologies stick to the following steps:

• Requirement definition;

• Platform design;
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• Development;

• Testing;

• Deployment.

Traditional Methodologies tend to be more suited to predictable projects with
clearly defined requirements, focusing on risk management and incremental de-
velopment with detailed and heavy documentation.

As the software industry started growing, Traditional Methodologies started get-
ting replaced with Agile Methodologies, the most popular being Scrum, Kanban,
and Extreme Programming [109]. These are based on the Agile Manifesto [110]
and focus on communication, flexibility, and planning.

Agile Methodologies tend to be more dynamic and people-oriented than Tradi-
tional ones, allowing them to adapt to changing requirements or conditions. That
said, it is more suited to projects with more undefined requirements, allowing
refactoring at a cheaper cost than Traditional Methodologies. Its smaller cycles
allow more flexibility in deliveries of new features, adapting to the constantly up-
dating projects created nowadays. It also allows for more proximity between the
developing team and the clients with its focus on communication, which makes
it more suited to smaller teams.

5.2 Chosen Methodology

The methodology chosen for this is going to be based on Scrum, a lightweight
agile methodology that focuses on people and communication. It is composed
of smaller cycles (Sprints), making it optimal for adapting to changing situations
and requirements. It has been used in product development since the 1990s [111].

There are three different roles in a Scrum team [111]:

• The Product Owner (PO);

• The Development Team (DT);

• The Scrum Master (SM).

The first role, the PO, is responsible for maximizing the value of the product by
managing and ordering the Product Backlog. This ensures that the work made
in each cycle by the DT is the most valuable and beneficial to the progress of the
project.

The DT is a self-organizing team that works and produces the items selected by
the PO for each sprint, delivering an Increment of product at the end of each
cycle.

Finally, the SM is responsible for ensuring that the Scrum is correctly imple-
mented in the team. The SM makes sure that Scrum theory, practices, and rules
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are being followed and that communication between members of the team is
valuable and efficient.

The scrum methodology follows a sequence of events, as described in the follow-
ing image:

Figure 5.1: Scrum flowchart [112]

In this image can also be seen the next Scrum Artifacts:

• Product Backlog, an ordered list of everything that might be needed for the
product. It is constantly evolving and ordered by the value each item brings
to the project;

• Sprint Backlog, a set of items from the Product Backlog selected for a Sprint;

• Increment, all of the Sprint Backlog items completed during the Sprint.

The main event of this methodology, represented by the central elements of the
picture, is the Sprint. This is a cycle of less than a month (usually two weeks) in
which a Increment is produced. Each Sprint has a start and finish date, accompa-
nied by a definition of what is to be built, a guiding plan for building it, and the
final product - the Increment - to be delivered at the end of the Sprint.

The Sprint Planning, a meeting carried at the beginning of each Sprint, usually
answers the two following questions: "What will be done in this Sprint?" and
"How it will be done?". At the end of this meeting, a Sprint Backlog will be
created containing all the items needed to satisfy the Sprint Goal.

There is a daily 15-minute meeting, called Daily Scrum, which is carried out by
the DT to synchronize activities and make a plan for the next day. Usually in
this meeting, each member of the DT explains what has been done since the last
meeting, what will be done before the next meeting, and what obstacles are in the
way of it.

At the end of each Sprint, there are two meetings, the Sprint Review and the
Sprint Retrospective. The former focuses on identifying and demonstrating what
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has been done and how problems were solved during the Sprint, discussing the
product backlog and what to do next. The latter serves as an opportunity to
inspect how the previous sprint went, identify what went well and what can be
improved, and how to carry out those improvements.

As it can be seen, the Scrum methodology has a lot of advantages, being very
adaptable and easy to understand. It is also very transparent, as everything that
is classified as "Done" has to be approved by those performing the work and the
final client. This contributes to client satisfaction, as he will be up to date with the
progress of his product, and to team satisfaction, with this methodology’s focus
on communication and improvement.

As with everything, Scrum also presents some disadvantages. The client is in-
volved in many stages of development which can slow it down, especially if the
client is not available or repeatedly changes his ideas and, therefore, the require-
ments.

Considering both the advantages and disadvantages, it is easy to understand why
this is the methodology chosen for this internship. Firstly, the disadvantages re-
lated to client involvement will not be a factor, as the client is the company itself
and there should not be any communication issues. The transparency advantage
will be important for the advisors to keep in touch with the student’s progress
and point out any problems as soon as they surface. The adaptability of this
methodology will also be positive, as there will probably be a need for change as
the student’s experience with the technology evolves. Finally, the methodology
is suited to smaller teams and is used by Grama, making this a better choice for
integrate with the company and obtain quality feedback.

However, for this internship, Scrum will not be applied in its entirety. During
the first semester, the product backlog will be defined, therefore, it will not be
subjected to many changes during development. Also during the first semester,
there will only be weekly Scrum meetings, contrasting with the second semester
which will have daily ones. Considering that there will be only one person on the
development team, all meetings will be shorter than usual, as there will not be
the need to synchronize progress between the DT members. Finally, the planning,
review, and retrospective of the Sprint will be stricter during the second semester,
as the student’s full focus will be on the internship, compared to a split focus
between university and internship work during the first semester, which requires
more flexibility.
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Planning and Risks

The next chapter addresses the planning of the project as well as the risks asso-
ciated with it. Section 6.1 will address the project’s planning, presenting Gantt
diagrams [113] describing both the first and second semesters. Section 6.2 tackles
the risk analyses made, one at the start, one at the end of the first semester, and
one at the end of the internship, showcasing how the risks affected the progress
of the internship.

6.1 Planning

This internship, which is scheduled for two semesters, is made up of two different
stages, each one with the duration of a semester.

The first stage consists of the planning stage of the project, in which the student
conducts relevant research and plans the entire project. It is in this stage that
the student defines the project’s requirements and architecture, as was seen in
previous sections of this document.

As this stage was planned at the beginning of the internship, the next diagram
describes both the initial order in blue bars and the order in which tasks were
really executed, in green bars. The red bars represent tasks that ended after their
planned time. The following diagram was made using TeamGantt’s online Gantt
diagram editor [114].
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As can be seen by, even though there are a few shifts in the order, the overall
structure of the planned diagram was correctly followed.

The initial idea was to start with the definition of the objectives, planning, and
methodology. Out of these three, only the methodology research was slightly
delayed, due to unexpected external circumstances which made it impossible to
complete the task during the initial week.

During the following weeks, most of the work centered around the state of the art,
focusing on analyses and research. As defining and understanding risks is crucial
for the development of a project, the first risk analysis was anticipated. This al-
lows for a greater contrast with the second risk analysis, which was conducted at
the end of the semester. This anticipation caused the technology analysis and ar-
chitectural pattern analysis to be completed after their estimated times, although
none of the tasks exceeded their estimated duration.

Finally, the architecture was defined sooner than expected, allowing the company
to finish defining the exact objectives and designs for the project. This made
the user story creation finish after its estimated time, similarly to the analysis of
technologies and patterns. The end of the project was stretched out by a few extra
days in order to correctly finish this intermediate report.

The next figure represents the structure of the second semester in a similar struc-
ture to the previous diagram. It was based on the Scrum methodology and was
composed of multiple sprints, with the last one dedicated to testing. Various cer-
emonies were realized during each sprint, although they are not represented due
to a lack of space in the figure.
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Although only ten sprints were planned initially, there was a need to add an-
other one before the testing sprint, in order to finish some of the functionalities
that were in development. Considering this, the testing sprint was shortened and
postponed two weeks and the last week of the semester, which was unoccupied,
was dedicated to finishing the final thesis report that was written during the en-
tire semester.

The order in which the requirements were developed will be discussed, with
more context and detail, in Section 7.3.

6.2 Risk Analysis

Risks are inherent to all types of projects, regardless of team size, project scope, or
project content. They are associated with uncertainty about the future and how it
can impact the project’s development [115]. As risks are uncertain, it is necessary
to focus on everything that is controllable, that is, identifying these risks and
assessing their impact, as well as stipulating how to handle them or how to make
them less likely to occur.

As risk analysis must be ongoing to adapt to the progress of the project and to
the ever-changing conditions surrounding it [116], two analyses are going to be
presented, one made at the start of the semester and one made at the end of it,
followed by a discussion about the changes that it underwent. This will be useful
to understand how the progress made impacted the risks and will provide an
opportunity to see if any of the risks impacted the semester and how effective the
mitigation plans were.

6.2.1 First Analysis

In this section, all risks are going to be identified, along with their conditions, con-
sequences, and mitigation plan, as well as their position in a risk matrix, accord-
ing to their likelihood and severity. These risks are separated into two different
categories - development risks and platform risks.

The first category will examine the risks inherent to the development of the plat-
form, considering time constraints, inexperience, and the small team size. These
will have a major impact on the success of the project, influencing the progress
made throughout its duration. The platform risks will not be as important for the
internship, as they will not be applicable to the platform until its release.

The second category will consider the risks associated with the characteristics
of the platform itself, which is influenced by social media and football match-
reviewing websites. These can change in the future, with further research and
planning of the project, bringing up problems and possibly some solutions.
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Development Risks

Id Conditions Consequences Mitigation Plan
R-1 Poorly defined

requirements
Development of
unwanted or
incorrect features.
Non-fulfillment or
delay of the
objectives.
Redefinition of the
requirements

Intense planning and
reviewing of the
requirements.
Redefining the
project’s objectives

R-2 Project is too
ambitious

Non-fulfillment or
delay of the
objectives

Monitoring of the
development.
Redefining the
project’s objectives

R-3 Lack of experience
with the chosen
technologies

Non-fulfillment or
delay of the
objectives

Researching and
comparing
technologies.
Studying the chosen
technologies before
the start of the
development

R-4 Platform’s UI design
is not ready in time

Non-fulfillment or
delay of the
objectives

Monitoring of the
development.
Changing
development order.
Having a dedicated
designer for the
platform

R-5 Not enough time for
university and
internship work

Non-fulfillment or
delay of the
internship’s
objectives.

Scheduling time for
university and the
internship.
Redefining the
project’s objectives

Table 6.1: Development risks - first analysis

These risks, unlike the platform risks, can have an impact on the overall progress
of the project during the internship.

R-1 is a risk that is very interesting, as it can not only lead to development de-
lays but to a poor final product as well. It is very important to fully plan and
understand the requirements before developing the final product, as creating un-
necessary or incorrect features has a massive impact on the scheduling. Similarly
to this, the redefinition of the requirements, in the case they were incorrect or
incomplete, also delays the project’s progress.

R-2 can occur either if the scope of the project is too large or if the duration of
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the tasks is incorrectly estimated. The first cause has a really low probability of
happening, as estimations before the development will lead to a prioritization of
the tasks, controlling the overall scope of the project. This risk becomes more
prevalent with the second cause, as incorrect estimation may be likely to happen
due to inexperience with the technologies and, therefore, inexperience with the
amount of time needed to complete each task.

The R-3 risk can affect the estimation of task duration, which is very likely to
happen, considering the variety of technologies to be used and the limited expe-
rience with them. While the likelihood of occurrence cannot be changed, further
research into the technologies can lessen this risk’s severity.

R-4 is very unlikely to happen, as there are designers from the company assigned
to this task. Also, its severity is really low, considering that the development can
start with the already existing UI or backend tasks.

Finally, R-5 is relatively likely to happen, as there is an overlap between the uni-
versity and the internship in this first semester. It is important to mitigate its
impact by carefully planning and dividing the workload correctly.

Platform Risks

Id Conditions Consequences Mitigation Plan
R-6 The user base does

not grow past its
initial state

Less content and user
interactions on the
platform. User
abandonment

Promoting the
platform in popular
football-oriented
media platforms
(online, television, ...)

R-7 Excessive toxicity in
the platform

Less user interaction
and posts. User
abandonment

Increasing
moderation. Adding
a report function.
Researching rating
systems to promote
good behavior

R-8 Uninteresting or
irrelevant content
promoted

User abandonment Researching rating
systems to ensure the
quality of ratings.
Better content
promotion
algorithms

Table 6.2: Platform risks - first analysis

As mentioned previously, these risks do not impact the platform before its release.
However, it is important to develop their mitigation strategies in advance, so that
it is easier to implement them when they are needed.

R-6 is the most critical of all these risks, considering that without a user base it is
impossible to have a social platform. Promotion of this website will be crucial and

61



Chapter 6

should be one of the first steps after the release, regardless of the media platform
chosen to promote it.

R-7 and R-8 are interesting, as they are common with a lot of social media plat-
forms. The first one is augmented by football and all its controversies, and it has
to be dealt with. Increased moderation with a report function is a way to deal
with the toxicity, while better rating systems are a way to prevent it. The second
one will quickly lead to users leaving the platform, therefore good ratings and
content promotion algorithms will be crucial for the website’s longevity.

Risk Matrix

The risks mentioned above are presented by their Id in 3x3 a risk matrix [117],
where the horizontal axis represents the impact of each risk and the vertical axis
means the likelihood of the said risk happening.

The values of the vertical axis are divided into 3 different categories, each with its
own likelihood of occurrence, as can be seen in the following table:

Category Likelihood
Low 0 - 39

Medium 40 - 69
High 70 - 99

Table 6.3: Likelihood categories

The impact axis is also divided into 3 categories, each described in the following
way:

Category Impact description
Low The consequences are easily manageable

Medium The consequences are manageable with great effort
High The consequences are extremely hard to recover from

Table 6.4: Impact categories

Putting all of this together, the following risk matrix is obtained:
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Figure 6.3: Risk Matrix - First Analysis

The R-6 platform risk has the highest severity of them all. This is because a social
platform cannot survive without a user base, the core of all content and interac-
tion on the website. Therefore, this is a high-impact risk for the platform. Due
to the heavy competition on the social media and football website areas, its like-
lihood of occurrence is equally high, making this the only critical risk for the
platform.

It can be seen that risks R-1, R-5, and R-8 are also included in the highest impact
column. The first two can cause the project to fall way behind schedule, whether
by leading to unwanted features or by not balancing the time correctly. Even
though they have the same impact, R-1 is less likely to happen because of the
intense review of the requirements. The latter is a platform risk that can diminish
the user base, even if it is not as drastic as R-6. For that reason, it is deserving of
this position on the impact scale.

The three risks with moderate impact are R-2, R-3, and R-7. R-2 can have an
average impact on the project but is not as likely to happen as some other risks
due to constant monitoring, planning, and reviewing of the requirements. R-3 is
one of the most likely risks enumerated, considering that it is almost certain that
the unfamiliarity with the technologies will affect the development efficiency. Its
impact, however, can be reduced with further exploration of the technologies
used. Finally, R-7 affects the user base, similarly to R-6 and R-8, but has a lower
impact than those, as toxicity is not the main factor that leads to a declining user
base.

The lowest impact risk, R-4, has really low repercussions, as the order of devel-
opment can change to accommodate problems with the design’s progress. It is
also very unlikely to happen, due to the platform having a dedicated designer.
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6.2.2 Second Analysis

The structure of this subsection will be similar to the previous one, starting with
the development risks, followed by the platform risks, and ending with the place-
ment of each one in the risk matrix.

However, as the previous section focused on introducing and explaining each
risk and decision made, this will focus on the differences between the two and
what caused those differences.

Development Risks

Many of the risks identified in this analysis are the same as the ones identified
in the previous analysis, even though their placement on the risk matrix will be
different for some.

The highlight of this subsection is the removal of risk R-5, related to the split
time between university and internship work. As this analysis is being carried
out right before the second semester, the student’s total focus will be on the in-
ternship, as there will not be more university work. Therefore, R-5 has become a
non-risk and will not be featured further.

Considering this, the development risks going into the second phase of the in-
ternship are the following:
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Id Conditions Consequences Mitigation Plan
R-1 Poorly defined

requirements
Development of
unwanted or
incorrect features.
Non-fulfillment or
delay of the
objectives.
Redefinition of the
requirements

Intense planning and
reviewing of the
requirements.
Redefining the
project’s objectives

R-2 Project is too
ambitious

Non-fulfillment or
delay of the
objectives

Monitoring of the
development.
Redefining the
project’s objectives

R-3 Lack of experience
with the chosen
technologies

Non-fulfillment or
delay of the
objectives

Researching and
comparing
technologies.
Studying the chosen
technologies before
the start of the
development

R-4 Platform’s UI design
is not ready in time

Non-fulfillment or
delay of the
objectives

Monitoring of the
development.
Changing
development order.
Having a dedicated
designer for the
platform

Table 6.5: Development risks - second analysis

Platform Risks

This section does not have any changes, as these risks are about the future and
sustainability of the platform after its release and will not affect it before that.
Considering this, there still are some changes related to the placement of these
risks on the risk matrix, as further research has been done during the semester.

The platform risks going into the second phase of the internship are the following:
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Id Conditions Consequences Mitigation Plan
R-6 The user base does

not grow past its
initial state

Less content and user
interactions on the
platform. User
abandonment

Promoting the
platform in popular
football-oriented
media platforms
(online and TV)

R-7 Excessive toxicity in
the platform

Less user interaction
and posts. User
abandonment

Increasing
moderation. Adding
a report function.
Researching rating
systems to promote
good behavior

R-8 Uninteresting or
irrelevant content
promoted

User abandonment Researching rating
systems to ensure the
quality of ratings.
Better content
promotion
algorithms

Table 6.6: Platform risks - second analysis

Risk Matrix

For this section the risk matrix used is the same as in the previous analysis, fol-
lowing the same categories and parameters for each axis.

Bearing that in mind, these are the new risks placed on the risk matrix:

Figure 6.4: Risk Matrix - Second Analysis
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There were two risks whose placement changed in the matrix, R-3 and R-7. The
former has decreased in impact, as the frontend and backend technologies have
been researched and both the student and members of the company have expe-
rience with the chosen technologies. This has brought R-3 down a level in the
impact scale. Its likelihood has not changed much, as this is a risk that would
happen independently of the chosen technologies due to the student’s own inex-
perience in projects of this scale.

R-7 has been brought down a level in the likelihood scale. The research done on
the rating systems influences user behavior enough to deter review bombing, one
of the main concerning factors of the toxicity that is inherent to social websites.
The toxicity related to the inappropriate and offensive comments is not going to
be addressed in this Minimum Viable Product (MVP), as it needs a relatively large
user base to become a problem. The impact of toxicity itself has not changed,
making this risk remain in the same column.

The risks R-1, R-2, and R-4 became less likely with the progress made during the
semester, even if the limited granularity of this matrix will not allow for changes
in their likelihood level. This is especially true for R-4, as the platform’s UI de-
sign is almost complete and its likelihood is nearing 0%. R-8’s likelihood has
decreased but not enough to bring it down to the "Low" level. The research about
the rating systems will help in fighting this risk, but this risk will only be truly
mitigated when there is a content promotion algorithm that adapts to each user,
something that is out of the scope of this internship and irrelevant for an MVP.

R-6 suffered almost no changes. Whilst it is important to consider this risk, work-
ing on the promotion of the platform itself is not a part of this internship. There-
fore, there were no changes related to this risk.

6.2.3 Final Analysis

This analysis, conducted post-development, aims to assess the occurrence of risks
and evaluate the effectiveness of the mitigation plans. It focuses specifically on
the Development Risks, as the Platform Risks pertain to the future of the platform
after its release and were not relevant during the development phase.

R-1: Poorly defined requirements

This risk did not manifest itself during development. While it could have had a
large impact on the development, the mitigation plan of "intense planning and
reviewing of the requirements" significantly minimized the probability of it oc-
curring.

This result is aligned with the positioning of this risk on the Second Risk Matrix,
showcased in Figure 6.4.
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R-2: Project is too ambitious

R-2 was one of the risks that occurred during development. The time restrictions
of the internship, in conjunction with the speed of development, made the fulfill-
ment of all the original "Must have" requirements impossible.

However, this risk did not severely impact the development, as it was swiftly
mitigated by the scope redefinition that will be detailed in Section 7.2. This careful
analysis found requirements that were being over prioritized and did not have as
high of an importance as their priority would suggest. As they were not crucial
for the final MVP, their removal did not affect the success of the internship.

Reviewing this risk’s positioning on the Second Risk Matrix, while the impact is
correctly placed in the middle column, the likelihood of it happening should have
been higher, as the student was entering a new environment, which had higher
quality standards and processes than his previous experiences.

R-3: Lack of experience with the chosen technologies

The R-3 risk was the other risk that impacted development. While this risk’s
impact was mitigated by the chosen technologies, on which the student had some
experience, the student had never studied them this carefully and used them to
such depth.

This risk was particularly challenging to mitigate in some cases, such as the rich
text editor library, among others. The text editor had a great degree of uncertainty,
even after the research done to in the first semester of the internship, as it had
never been used by the student or anyone in the company.

While this is a negative factor to the speed of development, which in turn con-
tributed to the occurrence of the R-2 risk, it is also a positive aspect for the student,
which had to improve and develop new skills to surpass the challenges faced.

This risk was correctly placed in the risk matrix’s likelihood, as it was extremely
hard to mitigate its occurrence and was deserving of the highest level in this
measure. However, its impact should have been in the "Medium" column, as the
technologies, although known and used previously, had never been used to this
extent and with such quality standards.

R-4: Platform’s UI design is not ready in time

This risk did not materialize during the development, as it was correctly miti-
gated by the presence of a designer dedicated to the platform, which made all the
adjustments needed prior to the start of the development.

Therefore, it was correctly placed on the risk matrix, as it would have had a small
impact and the mitigation plan was very effective, as explained in Section 6.2.2.
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Development

This chapter provides an overview of the development process of the Golden
Goal platform, during the second semester of the internship. It begins with Sec-
tion 7.1, which describes the development team and task organization.

Following that, Section 7.2 discusses the redefinition of the project’s scope, which
was necessary to align the objectives of the internship to the limited time con-
straint. Afterwards, Section 7.3 presents the project’s timeline of development.

Sections 7.4 and 7.5 list the functional requirements and the architecture that were
developed, respectively. Lastly, Section 7.6 is used to showcase the platform’s
main developed functionalities.

7.1 Development Process

This section focuses on describing the development process of the Golden Goal
platform. Firstly, the process organization is described in Subsection 7.1.1. After-
wards, Subsection 7.1.2 describes in detail how the tasks were organized.

7.1.1 Process Organization

The team associated with the Golden Goal project is made up of the development
team, comprised solely of the student, the design team, the code review team,
the scrum master, and the product owner. Additionally, the internship’s advisor
from the company served both as a member of the code review team and as the
scrum master.

The first step of the process was the creation of the platform’s mockups, which
were developed prior to the internship’s beginning. These were improved during
the first semester, following the meeting with the football analyst, mentioned in
Section 3.2.

Subsequently, the development part of the internship commenced. In this phase
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the student implemented the platform’s functionalities according to the user sto-
ries and functional requirements, as defined in Sections 3.2 and 3.3, respectively.
The newly developed functionalities were subject to code reviews, conducted by
the members of the code review team.

Throughout the development process, unit tests were created to ensure the proper
functioning of the implemented functionalities. Further testing was conducted
during the last sprint of this internship, focusing not only on the functionalities
developed but also on the fulfillment of non-functional requirements.

As the adopted methodology is based on Scrum, the ceremonies - daily meetings,
sprint plannings, sprint reviews and sprint retrospectives - were attended by the
student and members of all participating teams.

7.1.2 Task Organization

The tool used to plan and structure the tasks for each sprint was Linear [118]. It
resembles a Kanban board and was structured along seven different columns:

• Backlog - all the tasks to be developed;

• To do - tasks to be developed during the current sprint;

• In Progress - tasks in development;

• In Review - developed tasks in code review;

• Ready to Test - finished tasks that are ready to be tested;

• Done - finished tasks that passed the tests;

• Cancelled - tasks that were not implemented and were cancelled.

During the sprint refinement ceremony, each tasks was assigned an effort value.
These values were based on the Fibonacci sequence (1, 2, 3, 5, 8) and represented
the task’s complexity. Higher values correspond to complex and long tasks, while
lower values vice-versa. These values were used to plan each sprint’s workload
and were decided by the members participating in the ceremony.

Figure 7.1 shows an example of the Linear board. The tasks are distributed among
the columns and each task has its own name, priority, and complexity. Tasks can
then be expanded to read more details about them.
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Figure 7.1: Linear sprint cycle board

7.2 Scope Redefinition

Upon commencing the development, it became evident that the scope was too
extensive for the duration of the internship. This was due to the the student’s
limited experience in working on larger projects and with the selected technolo-
gies. Consequently, a requirement and architecture analysis was conducted, tak-
ing advantage of the agile methodology chosen, to identify potential targets that
could be deferred for future work.

The first target identified was the implementation of Experiences. These were
deemed to be quite similar to Reviews in terms of technologies and logic in-
volved, and would require some time to complete. Additionally, in the context
of the final product, the Experiences were not the focus of the MVP. Its primary
objectives were to develop a football website which allowed users to navigate
through Competitions and Matches, as well as creating a text editor that allowed
users to compose Reviews with diverse content.

The second target was the player and statistics component of the football infor-
mation microservice. Retrieving this information would necessitate integrating
another API, which would require substantial setup time. Furthermore, this API
imposed a monthly fee, as the limited number of daily requests allowed in its free
tier was insufficient to obtain information on such a large number of Teams and
Matches, even if these were restricted to a single competition. By deferring these
components, only one API would need to be used to retrieve all of the football
information necessary, avoiding the need to research and set up another API. As
is the case with the Experiences, this work would also resemble something previ-
ously developed, and would therefore bring diminished value to the internship.
Moreover, the players and the statistics would only be minor details in this MVP,
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which is focused on the Competitions, Matches, and Review creation.

Thirdly, although previous seasons of Competitions could be obtained from the
already implemented API, they were assigned a low priority. They were deemed
non-essential for the MVP, as they would require significant implementation and
would need many requests to the API without greatly enhancing the core func-
tionalities of the MVP.

Finally, the decision was made to remove the internal load balancer from the
scope of the internship. This was because the scalability and availability it pro-
vides are not crucial for the MVP. Additionally, it would require a monthly fee
to AWS, as load balancers cannot be disabled and the free tier only supports one
load balancer per month, and setting it up would be similar to the external load
balancer.

7.3 Development Timeline

Linear also provides a timeline of task development across different categories,
as can be seen in Figure 7.2.

The project’s infrastructure spanned the entire development process. It included
tasks from creating a project, which were completed in the beginning, to deploy-
ing these projects in the AWS, one of the last tasks completed.

The first category to be completed was the style guide, which was fully developed
during the first sprint and served as the foundation of the frontend application.

During the next five sprints, the focus shifted to setting up the applications au-
thentication with AWS’s Cognito, alongside creating the User Information project
and necessary endpoints. Simultaneously, the Football Information project was
also started, which involved researching about the Football-Data API, gathering
data from it, and setting up all endpoints to use in the future. Additionally, basic
frontend components were also created, such as buttons, checkboxes, and drop-
down menus, among others.

Sprint number seven, which started on the first of May, revolved around creating
reviews. The necessary backend was developed, alongside the creation of the
"Add review" page, which was implemented using the Lexical rich text editor.

The following sprint focused on finishing the development of the review pages
and creating endpoints related to Collections and User statistics and interactions,
such as liking a match. These would be crucial for the last two sprints.

Lastly, the final sprints were focused on creating the remaining pages, such as the
profile, homepage, matches, teams, and adding comments to the review page.
The components category was also finished during these sprints, as there were a
few components that were specific to some of these pages and were not needed
to be developed previously. As every other task finished, the development ended
with the deployment of the project to the AWS.
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7.4 Developed Functional Requirements

This section provides an overview of the completion status of the functional re-
quirements defined in Section 3.3. The requirements prioritized as "Won’t have"
are not included in the following tables, as none of them were completed. The
Experiences (FR-54 to FR-74), football statistics (FR-84 and FR-85), and previous
seasons (FR-86), will also not be featured, as they were removed from the project’s
scope, as described in Section 7.2. These exclusions help to keep the tables concise
and focused.

The structure of the following tables is similar to the ones in Section 3.3, but the
actor columns have been replaced with a "Completed" column. A "Y" in the
"Completed" column indicates that the requirement has been completed, while
an "N" signifies that it is yet to be fulfilled.

Table 7.1: Completed requirements - Authentication and Profile
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Table 7.2: Completed requirements - Content and Football
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The tables demonstrate that all requirements categorized as "Must have" and
"Should have" have been completed. This was due to the project readjustment
and reprioritization, which took place during the development phase. As a result,
the project’s scope was reduced, and the priority of the Experiences requirements
was downgraded to "Won’t have".

This evidence shows that the adjustments made during development were effec-
tive. Despite the time constraint imposed by the internship, only a few "Could
have" requirements were marked as not completed. These unfulfilled require-
ments were primarily statistics, filters and a few non-essential pages, all of which
were assigned the second lowest priority.

In conclusion, the completion of the crucial requirements, in conjunction with the
insignificant impact derived from the unfinished ones, lead to a positive outcome
for the project.

7.5 Developed Architecture

The changes to the scope of the internship, described in Section 7.2, along with
the developed requirements, listed in Section 7.4, have resulted in alterations to
the project’s final architecture and entity-relationship diagrams.

7.5.1 Developed C4 Model

This subsection will present the developed version of the C4 Models, alongside
the differences between the developed versions and the planned versions, created
in Section 4.2.

To improve the clarity and understanding of the changes in each C4 diagram,
the removed elements are highlighted in red. This will help to easily identify the
elements that have been removed from the original diagrams.

76



Development

Developed Context Diagram

This diagram remains the same except for the API Football, which was removed
as it was not used.

Figure 7.3: Developed context diagram
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Developed Container Diagram

There were two alterations to the platform’s container diagram. The internal load
balancer and the API Football were removed, as the load balancer was not created
and the API was not used.

Figure 7.4: Developed container diagram
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Developed Single-Page Application Component Diagram

In this diagram only the Experiences Views and Experiences State were removed,
as they were removed from the internship’s development scope.

Figure 7.5: Developed Single-Page Application component diagram
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Developed Football Information Component Diagram

This diagram was changed by removing the Statistics and People components,
both of which were not created. As these were the only two components using
API Football, this API and its connector were also removed.

Figure 7.6: Developed Football Information component diagram
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Developed Content Manager Component Diagram

The Content Manager component diagram was one of the most altered, as neither
the Experiences component nor the Statistics component were developed during
the internship.

Figure 7.7: Developed Content Manager component diagram
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Developed User Information Component Diagram

The User Information component diagram did not suffer any alterations.

Figure 7.8: Developed User Information component diagram
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Developed API-Gateway Component Diagram

Similarly to the previous diagram, this one remained unaltered.

Figure 7.9: Developed API-Gateway component diagram
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7.5.2 Developed Entity-Relationship Diagram

This subsection list the alterations made to the planned versions of the entity-
relationship diagrams created in Section 4.3, along with the final versions of each
diagram.

Developed Football Information Diagram

This diagram underwent two significant changes, when compared to the original
version. The first was the removal of the "editions" table, and the second was
the removal of "people" and related tables, such as "managers", "players", and
"people_careers".

On the other hand, the "matches", "teams", and "competitions" tables were ex-
panded, in order to accommodate data that was not considered during the plan-
ning.

Figure 7.10: Football Information developed entity-relationship diagram
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Developed Content Manager Diagram

The Content Manager diagram had the "experiences" and related tables removed,
as they were excluded from the project’s scope. The "reviews" table has been
expanded to store reviews’ titles, thumbnails, likes, and drafts.

Figure 7.11: Content Manager developed entity-relationship diagram
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Developed User Information Diagram

The final version of this diagram is very similar to the original one. The "experi-
ences" relationships were removed, due to the these tables not existing. The fol-
lower count was added to each member of the "users" table, alongside the profile
picture url, and a new table, "content_types", was created, to distinguish between
match collections and review collections.

Figure 7.12: User Information developed entity-relationship diagram

7.6 Platform Functionalities

This section serves as an exhibition of the developed pages. Due to the exten-
sive number of screens involved, only the main screens will be presented in this
section. A complete list of all screens can be found in Appendix C.

7.6.1 Authentication

The following two images belong to the Authentication module of the platform.
Figure 7.13 shows the login component of the authentication page, while Fig-
ure 7.14 showcases the registration component.
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Figure 7.13: Login page

Figure 7.14: Registration page

7.6.2 Profile

The next three figures show the private profile of a user, which has three different
tabs. The My Data tab, represented in Figure 7.15, allows the user to see and
edit his own data. The Reviews tab, seen in Figure 7.16, lists the user’s reviews
and drafts, both of which are editable. Lastly, the Collections tab displayed in
Figure 7.17 lists the user’s collections, where the user can add a collection and
manage existing ones.
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The public profiles, presented in Appendix C, have a few differences from the
private ones, mainly the absence of the "My Data" tab, the non-editability of the
reviews and collections, and the follow button.

Figure 7.15: Profile - My Data tab

Figure 7.16: Profile - Reviews tab
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Figure 7.17: Profile - Collections tab

7.6.3 Reviews

This subsection is composed by two different pages. The first one, as seen in
Figure 7.18, allows the user to view and filter all the reviews available in the
platform, alongside showing popular reviews and authors.

Figure 7.19 showcases a review page. This page includes the review’s title, tags,
content, match information, and author details. This page also includes interac-
tion buttons on the top right corner, where a user can add it to a collection or like
it. It is followed by a comment section and by suggested reviews from the same
match, as seen in Figure 7.20. Even though both these figures belong to the same
page, it has been divided into two images to improve visibility.
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Figure 7.18: Review list page
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Figure 7.19: Review page - review content
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Figure 7.20: Review page - comments and suggested reviews

7.6.4 Review Creation

Figure 7.21 shows the page responsible for writing a review. Using a rich text
editor, the user can freely format and insert content into the review. As can be
seen in Figure 7.22, this text editor allows the user to:

• Undo / redo changes;

• Change text type and style (headings, bold, ...);

• Change text color;

• Create bullet points, numbered lists, checklists, and quotes;

• Insert links, tables, images (with captions), Tweets, and YouTube videos;
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• Align and indent text;

• Write using speech-to-text.

This page also allows to set the review title and details, such as language, exper-
tise level, tags, and thumbnail.

Figure 7.21: Create review page

Figure 7.22: Create review toolbar expanded

7.6.5 Matches

The Matches module contains two main pages. The Match List page, showcased
in Figure 7.23, shows a list of all matches, ordered by date and competition. This
list can be filtered by competition, league name and team name.

Figure 7.24 shows the page of an individual match, which displays the match
teams, score, and details. Alongside it are displayed the most popular reviews
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associated with the match and all the reviews associated with it, the last of which
can be filtered by language. This page, similar to the review page, features inter-
action buttons, where the user can mark the match as watched, like it, or add it
to a collection.

Figure 7.23: Match list page
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Figure 7.24: Match page

7.6.6 Team

This subsection presents the team page, which features the team name and crest,
alongside information about the team and its followers.

There are two tabs present in this page, the first one being the matches tab, as seen
in Figure 7.25, which lists all matches from the team grouped by competition. The
second tab, displayed in Figure 7.26, lists the reviews written about the team.
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Figure 7.25: Team page - Matches tab

Figure 7.26: Team page - Reviews tab

7.6.7 Homepage

To finalize, this subsection presents the website’s homepage. The homepage’s
reviews section contains the most popular reviews, alongside reviews from fol-
lowed authors and the most recent reviews. In a similar fashion, the matches sec-
tion contains the currently most popular match, matches from followed teams,
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and the most recent matches.

Only the authenticated user’s homepage will be presented in this subsection, as
it is a more complex version of the unauthenticated user’s homepage, which is
present in Appendix C.

Figure 7.27: Authenticated homepage
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Testing

This chapter is dedicated to the testing conducted to ensure the platform’s correct
functioning and development.

Section 8.1 addresses the unit tests performed on the backend endpoints. Subse-
quently, an overview is given in Section 8.2 on the tests that were conducted to
ensure the correct integration of the frontend and backend. Both of these tests
try to find problems on the functional requirements, which were defined in Sec-
tion 3.3.

Lastly, Section 8.3 describes the tests conducted on the non-functional require-
ments (NFRs), which were outlined in Section 3.4.

8.1 Unit Tests

The development of new backend endpoints was accompanied by the creation of
unit tests. These tests were designed to identify errors on the newly developed
endpoints, as well as any errors that might affect the existing endpoints. These
tests were executed each time a pull request was created to merge code into the
main branch.

The tests, created with the JUnit [119] testing framework, consisted of scripts that
generated the necessary mock data for the test and then initiated a request to the
backend. The request’s response was then compared to an expected response,
ensuring that the endpoint was functioning correctly for that specific case.

The unit tests were developed with the intention of examining as many code
paths as possible, testing both success and error cases of endpoints. This ap-
proach aligns with Control Flow Testing [120], a white-box technique that aims
to explore the potential code execution paths, testing as many of them as possible.
Therefore, multiple tests were created for the same endpoint, to verify all feasible
paths.

Figure 8.1 shows an example of a unit test, which aims to test the "Get Team by
Id" endpoint.
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Figure 8.1: Unit test - Get Team by Id

8.2 Integration Tests

After completing the development phase, integration tests were conducted to
identify any issues resulting from the integration between the frontend and back-
end of the platform.

Table 8.1 presents the tests carried out to the authentication module of the plat-
form. Each User Story listed in Appendix A underwent at least one integration
test, except for those that were not implemented. The Experiences module, as
mentioned in Section 7.2, was not developed and, consequently, was not tested.
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The integration test results comprise the following components:

• ID - The test identifier;

• US - The identifier of the User Story being tested;

• Scenario - The name of the User Story being tested;

• Description - The description of the test;

• Steps - The steps necessary to execute the test;

• Expected Result - The test’s expected result;

• Result - The test’s actual result;

• Status - Shows if the test Passed (P), was Not Implemented (N/I), or Failed
(F).

As these tables are very extensive, the remaining are displayed in Appendix D

Table 8.1: Integration test results - Authentication module

8.3 Non-functional Tests

Equally as important as testing the platforms functionalities is testing their non-
functional aspects, as these define how the system should operate and function.
The non-functional tests, which cover all the non-functional requirements defined
in Section 3.4, will be presented from the most crucial to the least.
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8.3.1 Security - High Priority

Security is the top priority non-functional requirement, and it is the only require-
ment in this category. In Section 3.4, two scenarios were developed to address
this requirement.

The first scenario involves a non-authenticated attempting to access resources or
pages intended only for authenticated users. In the current version of the plat-
form, there is only one page reserved for authenticated users - the create review
page. Additionally, backend endpoints were subjected to this NFR, which made
sure that only certain endpoints were available to the public. The remaing end-
points needed a valid JSON Web Token (JWT) to access them, following the mi-
croservice pattern described in Section 2.4.2.

The tests results for this scenario are presented in Table 8.2. This table is consti-
tuted by each test’s ID, description, expected results, result, and status, similarly
to the integration tests’ table.

Table 8.2: Security NFR - Unauthenticated scenario test results

The second scenario addresses the issue of unauthorized access to content or in-
formation. To combat this, the backend endpoints were configured to only allow
updates and deletes of a user’s own content, which is verified using the access
token. Additionally, retrieving information of another user does not return sensi-
tive or personal information, such as the user’s email address.

To ensure the security of the services, it is crucial to protect them from external
traffic. This was achieved by implementing a CORS policy on the API Gateway,
which blocked all requests originating from outside the platform. Furthermore,
the football, content, and users microservices can only be accessed through the
API Gateway, preventing direct external requests to these services. Moreover, the
databases and S3 buckets are exclusively accessible from the mentioned microser-
vices. The CloudFront deploy of the frontend web app has exclusive access to its
own S3 bucket.
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The tests conducted to ensure the correct functioning of this scenario are docu-
mented in Table 8.3, which has the same structure as Table 8.2.

Table 8.3: Security NFR - Unauthorized scenario test results
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It is equally important to identify potential risks to the platform’s security, which
could be exploited through attacks. To do this, the tool OWASP Zed Attack Proxy
(ZAP) [121] was used. This tool provides an automatic scan that identifies po-
tential security issues present in a website, which was used on the Golden Goal
platform.

The results of the scan can be found in Figure 8.2.

Figure 8.2: OWASP ZAP automated scan results

The security issues presented are ranked according to their severity. The first two,
which are accompanied by an orange flag, correspond to the medium risk level.
The following two risks have a low risk level, while the last two are marked as
informational risks. There are no risks present with a high risk level.

As the tests were conducted during the final weeks of the internship, there was
no time to correct the alerts found. However, rectifying these alerts should be
given the utmost priority for the next stage of the platform’s development.

The subsequent sections will provide a detailed account of the alerts that were
discovered and propose potential solutions to address them effectively.

Content Security Policy (CSP) Header Not Set: Medium risk

Content Security Policy (CSP) is a security mechanism implemented by web ap-
plications to mitigate various types of attacks, such as cross-site scripting and
data injection. Both of these have pretty severe consequences, from data theft to
malware distribution [122]. CSP is able to mitigate these risks by restricting the
domains from which resources can be loaded [123].

Correcting this alert is of the utmost importance, especially because Golden Goal
is a platform based on user-generated content. To solve this alert, a CSP header
needs to be added to the platform. This would exclude all scripts that do not
belong to the Golden Goal platform.
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Missing Anti-clickjacking Header: Medium risk

This alert indicates that the platform is not properly implementing protection
against clickjacking attacks. These are attacks that trick users into clicking on
page elements that are invisible or disguised as existing elements, which can ex-
ecute unintended actions [124].

In order to solve it, the platform should include a correctly configured X-Frame-
Options header or a CSP header with the "frame-ancestors" directive. Implement-
ing these headers will help prevent attackers from tricking users by ensuring that
the web page cannot be framed by malicious websites.

Timestamp Disclosure - Unix: Low risk

This vulnerability occurs when the backend includes a Unix timestamp in error
messages or response headers that are returned to the client [125].

After carefully analyzing the 15 timestamps mentioned in this alert, it is appar-
ent that this is a false positive. The timestamps are actually "nothing up my
sleeve" numbers, used for initialization purposes of the SHA-256 encryption al-
gorithm [126]. These numbers are carefully chosen to demonstrate transparency
and prevent any suspicion of hidden patterns that could be exploited by attack-
ers, ensuring the security of SHA-256 [127].

As they were represented as 32 bit unsigned integers, the automated scan mistook
some of these numbers for leaked timestamps.

X-Content-Type-Options Header Missing: Low risk

This alert means that the X-Content-Type-Options header is missing from re-
sponses, which explicitly instructs the browser on how to handle the content
type. This can be exploited by attackers to manipulate the responses, tricking
the browser into interpreting them in an unintended manner [128].

To mitigate this alert, the responses should include the X-Content-Type-Options
header with the value "nosniff". This header instructs the browser to adhere to
the content type specified in the response [128].

Information Disclosure - Suspicious Comments: Informational risk

This vulnerability suggests that the responses contain potentially harmful com-
ments that could aid attackers in gathering platform information [129].

After searching through the comments, it was found that they were all comments
were displaying the copyright licenses of React, React-Router (a popular library
used for navigation), and AWS Amplify (official AWS JavaScript library). Because
of this, non of them revealed sensitive information nor presented a security risk.
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Re-Examine Cache-control Directives: Informational Risk

Lastly, this alert indicates that due to cache-control directives not being properly
configured, sensitive information may be cached. While this may be the intended
approach for some files, it is important to make sure sensitive information is not
cached, or it may be vulnerable to attacks [130].

The solution is to ensure that the HTTP header "cache-control" is set to "no-cache,
no-store, must-revalidate" on sensitive or private information.

8.3.2 Availability - Medium Priority

As mentioned in Section 3.4, the availability of the platform is determined by
two factors: the availability of the AWS resources and the code quality. Although
the availability of AWS’s resources is uncontrollable, the code quality plays a
significant role in ensuring the overall platform’s availability.

In order to ensure this, the code has been thoroughly tested, as described in Sec-
tions 8.1 and 8.2. Furthermore, the development followed the best practices for
code development, such as adhering to coding standards and conducting code
reviews.

While it was removed from the project’s scope, the internal load balancer would
benefit this NFR, as it would be a key piece for handling faults. The load balancer
can monitor the health of each internal microservice and ensure that they are cor-
rectly functioning, redirecting requests only to available instances of a replicated
microservice.

In conclusion, even though the internal load balancer was not developed, the ap-
plied strategies aim to reduce the number of bugs on the code and prevent possi-
ble issues that impact the overall platform availability. Although it is impossible
to guarantee 100% availability, these processes aim to maximize it.

8.3.3 Performance - Medium Priority

The scenario developed for this NFR in Section 3.4 mentions that all pages should
be presented in under two seconds. The following results were obtained using
Chrome’s built in load time, displayed on the browser’s DevTools.

The load time of each page was tested ten times, with the final result being the
average of all load times. All caches were cleared between tests and the times
were calculated for both unauthenticated and authenticated users.
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Table 8.4: Performance test results

From Table 8.4, it is evident that the majority of load times are below the two
seconds threshold. The exceptions to this are the review pages that contain em-
bedded Tweets and YouTube videos. It is worth mentioning that the extended
load time for the latter is only applicable when considering authenticated users.

In this case, it is reasonable to expect that longer reviews with embedded content
will take more time to load compared to regular pages. Given the variability
in content types and unlimited review length, it is impractical to ensure that all
reviews load within two seconds.

Furthermore, the authenticated user’s load times were found to be 461ms longer
in average. This is due to their requests needing to have their access tokens
validated through AWS’s Cognito. Additionally, their information needs to be
fetched from the database and some pages become more complex when a user is
logged in.

In conclusion, even though it currently meets its threshold without undergoing
any improvements, it is important to keep testing this NFR. Increasing the com-
plexity of the content present in each page may lead to a need of further opti-
mization, either of the frontend logic or the backend structure.

8.3.4 Scalability - Low Priority

According to the scalability scenario described in Section 3.4, the system should
be able to handle load spikes of at least 50% of its average load.

However, since the platform currently lacks an established user base, there is no
average load to reference. Therefore, it becomes essential to examine this NFR
with a future-oriented approach, to understand what amount of requests per sec-
ond the system can handle and when it may be needed to be optimized.
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The following tests were conducted using JMeter [131], a tool made to analyze
how systems perform under load. In this setup, each user made 5 different re-
quests over a period of one second.

To attempt to accurately simulate natural user behaviour, the following requests,
which are most commonly used on the platform, were selected:

• List Users, Matches, Competitions, and Reviews;

• Get Users, Matches, and Reviews by id;

• Like Matches and Reviews;

• Create Reviews and Comments;

• Update Collections and Users.

Furthermore, the platform was loaded with all of the football information avail-
able, alongside enough users and reviews to fulfill every request. For each test,
the average and maximum response times were recorded.

Table 8.5: Scalability test results

Analyzing the results, it can be seen that the average response time increases sig-
nificantly from 500 to 1250 requests, as the system loses the capacity to answer
such a large quantity of requests. These findings show the need for optimiza-
tion measures to ensure the platform’s scalability, especially if these spikes start
nearing 1250 requests per second, as seen in the third test.

The load balancer, which was removed from the internship’s scope, will help
with this, as it will become possible to duplicate an instance of an overloaded
microservice using Amazon’s EC2 auto scaling instances.

The databases may also need adjustments to improve their performance and scal-
ability. Amazon RDS Read Replicas and RDS Aurora both offer horizontal scaling
capabilities, allowing for data replication, which may be interesting to explore as
the platform starts to grow. Vertical scalability, which upgrades the databases to
more expensive versions that offer better performance, might also be a solution
to consider.

8.3.5 Usability - Low Priority

Usability is crucial in a website with user-generated content. A user-friendly in-
terface enhances the overall user experience, making it easier and more enjoyable
for individuals to generate and contribute content.
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To ensure that this requirement is fulfilled, usability tests were conducted with
three different members of the platform’s target audience. To gather diverse feed-
back, the candidates chosen had different ages and backgrounds. Unfortunately,
due to scheduling conflicts, it was impossible to conduct tests with professional
review creators, who would have provided an experienced perspective from the
content creator side.

The objective of these was to ensure that users could successfully navigate, uti-
lize, and understand the platform. With this in mind, a guideline was created,
covering the great majority of the features of the website, from the registration
process to searching for a match and creating a review. All participants were ini-
tially given 2 minutes to explore the website, as mentioned in this requirement’s
scenario. After that, the candidates followed the same guideline and were en-
couraged to think out loud and provide feedback.

Starting with the website navigation, all participants found it simple and user-
friendly. The sidebar ensured that users never felt lost while navigating the plat-
form. The logic of the navigation, similar to other football websites, was easy to
understand and use. However, participants mentioned that the login button icon
on the sidebar could be improved. They felt that it was not immediately recog-
nizable and could be mistaken for a logout icon or an "expand sidebar" icon.

The existence of "log in to comment" or "log in to follow" buttons throughout the
website helped users understand which features they could access by creating an
account. To enhance this further, it would be beneficial to have the "add review"
button always visible on the sidebar, as this feature came as a surprise to some
users, since similar websites do not allow for user-generated content.

The review editor was found to be simple and easy to use, resembling popular
text editors like Microsoft Word. Participants appreciated that it worked with fa-
miliar hotkeys for actions like undo and bold, making it fast to use. The ability to
add images, YouTube videos, and Tweets to reviews was highly praised as well,
as it allowed users to illustrate content and convey ideas effectively. Nonetheless,
it was not clear for users that they could not save or publish a review without
adding the language and expertise level details.

Regarding the reviews themselves, there are three areas for improvement. Firstly,
the review’s thumbnail should be visible within the review page itself, not just on
the review cards. Secondly, the left side column below the author’s details should
not be empty. An interesting idea proposed was to include suggested reviews in
that space, similar to YouTube’s recommendations on a video page. This would
enhance user engagement and discovery of related content. Thirdly, the review
tags should also be clickable. This was one of the few requirements that were not
completed in time but should be prioritized in the future, as it will allow users to
quickly find reviews they are interested in.

In terms of the user profile, there are a few potential improvements. Adding a
cover picture behind the username would enhance the visual appeal and person-
alization of the profile. Additionally, allowing users to expand the "followers"
and "followed" details would simplify managing the members in these lists.
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In conclusion, the usability test was a success. Every user met the metric estab-
lished in the NFR’s scenario, whilst providing valuable feedback to further im-
prove the platform’s design, which has been communicated to Golden Goal’s de-
sign team. In the future, it would also be interesting to conduct tests with review
creators, as they would provide interesting feedback from another perspective,
which is equally important to consider.
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Conclusion

The final chapter of the document is divided into two different sections. The
first one provides an overview of the entire internship, its achievements and key
learnings. Lastly, Section 9.2 wraps up the document, aiming to display potential
ideas, improvements, and a future direction for the Golden Goal platform.

9.1 Conclusion

The conclusion of this document marks the end of the internship, which allowed
the student to integrate with the company and establish contact with the software
development industry. The student applied the knowledge learned throughout
the Master in Informatics Engineering, specialization in Software Engineering,
by being at the core of the planning, research, development, and testing. These
processes were carried out with the help of experienced members at Grama.

The first step taken in this process was to analyze the state of the art, which be-
gan with an analysis of the different types of competitors that the Golden Goal
platform will face, from general web forums to platforms dedicated to sharing
professional reviews. This was followed by an analysis of the different types of
rating systems and how they could impact the platform. The state of the art of
architecture was also analyzed, comparing monolithic and microservices archi-
tectures’ advantages and disadvantages. As the chosen architecture style was a
microservices architecture, research was conducted on the most commonly used
microservices patterns. Backend, frontend, cloud service providers, and rich text
editors were compared based on their pros and cons, leading to the choices of
Spring Boot [47], React [36], AWS [5], and Lexical, respectively. Football infor-
mation APIs were also researched and, due to having different advantages, both
API-Football [85] and Football-data [84] were chosen for this project.

Following this, the project’s functional and non-functional requirements were de-
fined. The former were based on the User Stories created by the student and were
prioritized using the MoSCoW method [90]. The latter were also given different
priorities and defined using scenarios specifically created for each of them.
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Subsequently, the project’s architecture was created using the C4 model [6], based
on the previously mentioned microservices and their patterns. Additionally, three
entity-relationship diagrams were created to define the data to be kept in each mi-
croservice’s database.

The second semester was based around the development of the platform, which
followed the scrum-based methodology mentioned in Chapter 5. Even though
the scope of the project had to be readjusted to the length of the internship, all
the crucial requirements and architectural components were able to be completed
and successfully tested in time. This, in addition to the negligible influence result-
ing from the unfinished requirements, lead to the creation of a Minimum Viable
Product that fulfills the company’s objectives.

In conclusion, the internship provided the student with new knowledge, skills,
and experiences. While partaking in the chosen methodology, the student demon-
strated the ability to successfully develop and test the Golden Goal platform by
exploring the technologies chosen during the first semester. Furthermore, the stu-
dent researched and elaborated a structured architecture for a new project that
was capable of meeting its pre-established objectives. Moreover, this architec-
ture ended up being deployed to the AWS, which made use of its multiple cloud
computing services to globally distribute the platform. All of these factors con-
tributed to the resounding success of the internship, which brought value to the
company and fostered the student’s growth as a software developer.

9.2 Future Work

The future of the Golden Goal platform is very exciting. As football is such an
extensive topic, there are many interesting features that could be implemented to
improve the user’s experience and further enrich the platform’s offerings.

The first place to start would be to complete the requirements that were not com-
pleted or were removed from the scope of the internship. These are very inter-
esting, as the Experiences bring a different type of content to the platform, and
players and past seasons’ matches bring more content to be reviewed. This could
be accompanied by extra data and statistics about teams and players, which could
be obtained from data analysis platforms such as Opta [132] and FBref [133]. As
seen by the tests conducted on the non-functional requirements, certain aspects
of the platform’s security need to be improved. Furthermore, it may be inter-
esting to further study the platform’s usability and, in the future, improve the
platform’s scalability to better handle heavier loads.

The next steps to expand the platform should be the creation of a notification
module, which would alert the users of interactions that happened with their con-
tent, and an administration module, to help moderate and manage the platform.
Both of these have been thought of by the company, Grama, but were removed
from internship before it even started, to adjust its scope to the development time
available.
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As a natural progression, adapting the platform for mobile devices either as a
progressive web app or a dedicated mobile app would significantly increase its
accessibility and reach. This adaptation would allow users to access the platform
conveniently on their smartphones and "on the go".

A great suggestion that came from this internship’s advisor, Prof. Pedro Abreu,
is to incorporate sentiment analysis into the reviews. By analyzing the textual
content of the reviews, sentiment analysis can provide insights into how a team
is performing. This would fit nicely into the platform, which by its tactical and
analytic nature would benefit from many fascinating statistics such as that one.

Upgrading the review text editor to include a digital tactics board would be an-
other compelling improvement. This feature would enable users to select, posi-
tion, and tactically move players on a top-down view of a football field. Users
could also add arrows and drawings on top of the board to explain and display
their tactical opinions and strategies. This would augment the content creation
process, allowing for faster review creation and ensuring consistency and unifor-
mity across reviews. It would also be beneficial for review creators, as the added
graphics could increase the appeal of their content.

In summary, the future development of the Golden Goal platform holds immense
potential for enriching the user experience. By pursuing these enhancements,
the platform can continue to evolve and offer a comprehensive and engaging
experience for its users.
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Appendix A

User stories

Epic-1: Authentication
US-1: Register

(a) As an unauthenticated user, I want to register myself on the platform so
that I can log in to access its functionalities.
I want to insert:

• Name

• Position

• Username

• Email

• Password

• Password confirmation

US-2: Log in

(a) As a registered user, I want to be able to log in to the platform so that I can
access its functionalities.
I want to insert:

• Username*

• Password* (* mandatory field)

(I want to save my login information so that I can log in faster next time.)

US-3: Recover password

(a) As a registered user, I want to be able to recover my forgotten password so
that I can log in again to the platform.
(I want to insert my email address and receive a recovery email. It is manda-
tory to define a new password to access my account.)

US-4: Log out

(a) As a logged-in user, I want to log out of the platform so that my personal
details are no longer accessible on the current browser.
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Epic-2: Personal Profile
US-5: Personal information

(a) As an authenticated user, I want to be able to access all of my personal
information so that I can gather any information necessary.
I want to see:

• Name

• Position

• Username

• Email address

• Profile picture

• Collections

US-6: Change name

(a) As an authenticated user, I want to change my name so that I can correct or
update it as needed.

US-7: Change position

(a) As an authenticated user, I want to change my position so that I can correct
or update it as needed.

US-8: Change username

(a) As an authenticated user, I want to change my username so that I can cor-
rect or update it as needed.

US-9: Change email address

(a) As an authenticated user, I want to change my email so that I can correct or
update it as needed.

US-10: Change password

(a) As an authenticated user, I want to change my password so that I can keep
my account safe and updated.

US-11: Change profile picture

(a) As an authenticated user, I want to change my profile picture so that I can
update it or remove it as needed.

US-12: See collections

(a) As an authenticated user, I want to see my collections so that I can consult
and change them as needed.

US-13: Manage Collections

(a) As an authenticated user, I want to create a new collection so that I can use
them to store content as needed.
I want to choose:
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• Collection name

• Collection visibility level - private or public

• Collection content type - Matches or reviews

(b) As an authenticated user, I want to delete a collection so that I can remove
unwanted collections from my account, keeping it updated and organized.

(c) As an authenticated user, I want to rename a collection so that I can keep
my collections updated and organized.

(d) As an authenticated user, I want to change a collection’s visibility so that I
can decide which collections to show to the public.

US-14: Delete items from collections

(a) As an authenticated user, I want to delete items from a collection so that I
can keep the collection updated and organized.

US-15: See reviews and drafts

(a) As an authenticated user, I want to see my reviews and drafts so that I can
edit and delete them.

US-16: Delete reviews and drafts

(a) As an authenticated user, I want to delete my reviews and drafts so that I
can remove unwanted content from my account.

US-17: See reviews’ statistics

(a) As an authenticated user, I want to be able to see statistics from my reviews
so that I gather information from them.
I want to see:

• Number of likes

• Number of views

• Number of shares

US-18: See experiences and drafts

(a) As an authenticated user, I want to see my experiences and drafts so that I
can edit and delete them.

US-19: Delete experiences and drafts

(a) As an authenticated user, I want to delete my experiences and drafts so that
I can remove unwanted content from my account.

US-20: See experiences’ statistics

(a) As an authenticated user, I want to be able to see statistics from my experi-
ences so that I gather information from them.

US-21: See personal statistics

(a) As an authenticated user, I want to see all of my personal statistics, so that
I can gather any information necessary about my website activity.
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I want to see:

• Frequent content level

• Frequent tags

• Joining date

• Total likes

• Total comments

• Total shares

• Number of experiences published

• Number of reviews published

Epic-3: Public Profile
US-22: See an author’s personal information / Profile

(a) As a user, I want to see an author’s personal information so that I can gather
any information necessary about the author.
I want to see:

• Name

• Profile picture

• Position

US-23: See author’s statistics

(a) As a user, I want to see an author’s statistics so that I can gather any infor-
mation necessary about the author’s website activity.
I want to see:

• Frequent content level

• Frequent tags

• Joining date

• Total likes

• Total comments

• Total shares

• Number of followers

• Number of followed users

US-24: Follow the author

(a) As an authenticated user, I want to follow an author so that I can keep up
with his new content releases.

US-25: See author’s reviews

(a) As a user, I want to see an author’s reviews so that I can search them and
read the ones I find most interesting.
I want to see:
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• Title

• Content level

• Comment count

• Rating

• Associated match

(b) As a user, I want to filter an author’s review list so that I can search for a
specific review more easily.
I want to filter by:

• Language

• Content level

• Popularity

• Teams

• Coaches

(c) As a user, I want to sort an author’s review list so that I can search for a
specific review more easily.
I want to sort by:

• Date

• Popularity

US-26: See the author’s experiences

(a) As a user, I want to see an author’s experiences so that I can search and
read the ones I find most interesting.
I want to see:

• Title

• Description

• Comment count

• Rating

• Associated match

(b) As a user, I want to filter an author’s experience list so that I can search for
a specific experience more easily.
I want to filter by:

• Rating

• Popularity

(c) As a user, I want to sort an author’s experience list so that I can search for
a specific experience more easily.
I want to sort by:

• Date

• Popularity
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Epic-4: Reviews
US-27: See all reviews

(a) As a user, I want to see all reviews so that I can search for interesting re-
views to read.
I want to see:

• Title

• Author

• Content level

• Associated match

• Thumbnail

• Tags

(b) As a user, I want to filter the reviews so that I can search for a specific review
more easily.
I want to filter by:

• Language

• Content level

• Popularity

• Teams

• Coaches

(c) As a user, I want to search for reviews using text so that I can search for a
specific review more easily.
I want to search for:

• Title text

• Review text

• Tags

• Teams

• Coaches

• Competitions

• Players

(d) As a user, I want to sort the reviews so that I can search for specific reviews
more easily.
I want to sort by:

• Date

• Popularity

US-28: See trending reviews

(a) As an unauthenticated user, I want to see the trending reviews so that I can
find interesting reviews more easily.

US-29: See recent reviews by followed authors
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(a) As an authenticated user, I want to see the most recent reviews written by
authors I follow so that I can keep up with their new reviews.

US-30: See popular authors

(a) As a user, I want to see the most popular authors so that I can find interest-
ing reviews more easily.

US-31: Navigate through tags

(a) As a user, I want to navigate through review tags so that I can find similar
reviews more easily.

US-32: See a full review

(a) As a user, I want to read the full text of a review so that I can learn about
an author’s opinion on a match.
I want to see:

• Title

• Body

• Images

(b) As a user, I want to see the match associated with the review I am reading
so that I can understand which match the review is discussing.
I want to see:

• Teams

• Score

• Competition

• Date

• Coaches

(c) As a user, I want to see details of the review I am reading so that I can
gather more information about it.
I want to see:

• Author:
1. Name
2. Position
3. Number of reviews published
4. Joining date

• Content level

• Publishing date

• Number of likes

• Number of comments

US-33: Share on social media

(a) As a user, I want to share a review on social media so that my followers can
know about the review.
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US-34: Comment review

(a) As an authenticated user, I want to comment on a review so that I can share
my opinion about the review I am reading.

(b) As an authenticated user, I want to edit a comment so that I can correct any
mistakes made.

(c) As an authenticated user, I want to delete a comment so that I can remove
unwanted comments from my account.

US-35: Like the review

(a) As an authenticated user, I want to like a review so that I can show my
appreciation of the review.

US-36: Follow the author

(a) As an authenticated user, I want to follow the review’s author so that I can
keep up with his new content.

US-37: Add the review to a collection

(a) As an authenticated user, I want to add the review to a chosen collection so
that I can keep my favorite reviews organized.

US-38: Create a review

(a) As an authenticated user, I want to create a review so that I can write my
opinion on a match.

(b) As an authenticated user, I want to edit my reviews’ content so that I can
add, change, or remove content from them.
I want to be able to:

• Add and change the title

• Use a text editor to add, change, and remove body text

• Use a text editor to position images alongside the text

• Use an image gallery to quickly add, change, and delete images and
captions

• Add and change the thumbnail

(c) As an authenticated user, I want to associate a match with my review so
that the readers can understand which match I am discussing.
I want to be able to:

• See a list of matches

• Filter list of matches by home/away and by date

• Select the match to associate

(d) As an authenticated user, I want to define my review’s details so that read-
ers can easily search and understand what the review is.
I want to be able to:

• Change review language

• Change the review’s content level
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• Add and remove tags

(e) As an authenticated user, I want to preview my review so that I can prevent
errors from being published.

(f) As an authenticated user, I want to publish my review so that other people
can read it.

(g) As an authenticated user, I want to save my review as a draft so that I can
continue writing it at another time.

Epic-5: Experiences
US-39: See all experiences

(a) As a user, I want to see all experiences so that I can search for interesting
experiences to read.
I want to see:

• Title

• Author

• Rating

• Associated match

• Thumbnail

(b) As a user, I want to filter the experiences so that I can search for a specific
experience more easily.
I want to filter by:

• Rating

• Popularity

(c) As a user, I want to search for experiences using text so that I can search for
a specific experience more easily.
I want to search for:

• Title text

• Experience text

• Tags

• Teams

• Competitions

(d) As a user, I want to sort the experiences so that I can search for specific
experiences more easily.
I want to sort by:

• Date

• Popularity

US-40: See trending experiences

(a) As an unauthenticated user, I want to see the trending experiences so that I
can find interesting experiences more easily.
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US-41: See recent experiences by followed authors

(a) As an authenticated user, I want to see the most recent experiences written
by authors I follow so that I can keep up with their new experiences.

US-42: See a full experience

(a) As a user, I want to read the full description of an experience so that I can
learn about an author’s experience in a live match.
I want to see:

• Title

• Rating

• Description

• Images

(b) As a user, I want to see the match associated with the experience I am read-
ing so that I can understand which match the experience is discussing.
I want to see:

• Teams

• Score

• Competition

• Date

• Coaches

(c) As a user, I want to see details of the experience I am reading so that I can
gather more information about it.
I want to see:

• Author:
1. Name
2. Position
3. Number of reviews published
4. Number of experiences published
5. Joining date

• Content level

• Publishing date

• Number of likes

• Number of comments

US-43: Share on social media

(a) As a user, I want to share an experience on social media so that I can my
followers can know about the experience.

US-44: Comment experience

(a) As an authenticated user, I want to comment on an experience so that I can
share my opinion about the experience I am reading.

US-45: Follow the author
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(a) As an authenticated user, I want to follow the experience’s author so that I
can keep up with his new content.

US-46: Create an experience

(a) As an authenticated user, I want to create an experience so that I can share
my personal experience on a particular live match.

(b) As an authenticated user, I want to edit my reviews’ and drafts’ content so
that I can add, change, or remove content from them.
I want to be able to:

• Add and change the title

• Use a text editor to add, change, and remove body text

• Use an image gallery to quickly add and delete images and captions

• Add and change the thumbnail

• Add and change the rating

(c) As an authenticated user, I want to associate a match with my experience
so that the readers can understand which match I am discussing.
I want to be able to:

• See a list of matches

• Filter list of matches by home/away and by date

• Select the match to associate

(d) As an authenticated user, I want to preview my experience so that I can
prevent errors from being published.

(e) As an authenticated user, I want to publish my experience so that other
people can read it.

(f) As an authenticated user, I want to save my experience as a draft so that I
can continue writing it at another time.

Epic-6: Matches
US-47: See all matches

(a) As a user, I want to see all matches so that I can search for interesting
matches to learn about.
I want to see:

• Teams

• Score

• Location

• Date

• Competition

(b) As a user, I want to see all matches grouped so that it is easier to identify
each match.
I want to see the matches grouped by:

• Date
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• Competition

(c) As a user, I want to filter the matches so that I can search for a specific match
more easily.
I want to filter by:

• Competition

• Matchday

• Team

• Coach

(d) As a user, I want to search for matches using text so that I can search for a
specific review more easily.
I want to search for:

• Teams

• Coaches

• Competitions

US-48: See match information

(a) As a user, I want to see a match’s information so that I can gather informa-
tion about it.
I want to see:

• Location

• Competition

• Season

• Coaches

US-49: See match details

(a) As a user, I want to see a match’s details so that I can gather detailed infor-
mation about it.
I want to see:

• Goals

• Statistics

• Lineups

• Most valuable player (MVP)

US-50: Mark match as watched

(a) As an authenticated user, I want to mark the match as watched so that I can
keep my watched matches organized.

US-51: Add match to collection

(a) As an authenticated user, I want to add the match to a chosen collection so
that I can keep my favorite matches organized.

US-52: Like match
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(a) As an authenticated user, I want to like a match so that I can share my
opinion of the match.

US-53: Follow team

(a) As an authenticated user, I want to follow a team so that I can keep up with
new scores and content related to the team.

US-54: See related reviews

(a) As a user, I want to see reviews related to that match so that I can learn
about other people’s opinions about it.
I want to see:

• Title

• Author

• Content level

• Tags

(b) As a user, I want to see the most popular review related to that match so
that I can easily find an interesting review about it.
I want to see:

• Title

• Author

• Content level

• Tags

(c) As a user, I want to filter the reviews so that I can search for a specific review
more easily.
I want to filter by:

• Tags

• Language

• Content level

• Popularity

US-55 : See related experiences

(a) As a user, I want to see experiences related to that match so that I can learn
about other people’s live experience on that match.
I want to see:

• Title

• Author

• Rating

• Thumbnail

(b) As a user, I want to see the most popular experience related to that match
so that I can easily find interesting live experiences related to that match’s
live experience.
I want to see:
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• Title

• Author

• Rating

• Thumbnail

(c) As a user, I want to filter the experiences so that I can search for a specific
experience more easily.
I want to filter by:

• Popularity

Epic-7: Teams
US-56: See team information

(a) As a user, I want to see a team’s information so that I can gather information
about it.
I want to see:

• Name

• Crest

• Coach

• Stadium

• Foundation date

US-57: See a team’s matches

(a) As a user, I want to see a team’s matches so that I can gather information
about their scores and search content about a specific match.
I want to see:

• Teams

• Score

• Review count

• Experience count

• Competition

(b) As a user, I want to see all matches grouped so that it is easier to identify
each match.
I want to see the matches grouped by:

• Competition)

(c) As a user, I want to filter the matches so that I can search for a specific match
more easily.
I want to filter by:

• Season

US-58: See a team’s statistics
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(a) As a user, I want to see a team’s statistics so that I can gather information
about their performances.
I want to see:

• Matches played

• Goals scored

• Goals conceded

• Number of wins

• Number of ties

• Number of losses

• Number of clean sheets

(b) As a user, I want to filter the statistics so that I can see their evolution and
gather more information about the team.
I want to filter by:

• Season

(c) As a user, I want to select a statistic and see the matches that make it up so
that I can gather more information about the team.
I want to see

• Teams

• Score

• Competition

• Number of reviews

• Number of experiences

(d) As a user, I want to see the matches grouped so that it is easier to identify
each match.
I want to see the matches grouped by:

• Competition

US-59: See related reviews

(a) As a user, I want to see reviews related to the team so that I can learn about
other people’s opinions about them.
I want to see

• Title

• Author

• Content level

• Tags

• Associated match

(b) As a user, I want to filter the reviews so that I can search for a specific review
more easily.
I want to filter by:

• Season
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• Language

• Content level

• Popularity

• Coaches

US-60: See related experiences

(a) As a user, I want to see experiences related to that team so that I can learn
about other people’s opinions about their live experiences.
I want to see:

• Title

• Author

• Rating

• Associated match

(b) As a user, I want to filter the experiences so that I can search for a specific
experience more easily.
I want to filter by:

• Season

• Popularity

US-61: Follow team

(a) As an authenticated user, I want to follow a team so that I can keep up with
new scores and content related to the team.

Epic-8: Homepage
US-62: See reviews

(a) As a user, I want to see the most popular reviews so that I can easily find
interesting reviews to read.
I want to see:

• Title

• Match

• Author

• Date

• Tags

• Content level

• Thumbnail

(b) As a user, I want to see the most recent reviews so that I can easily find new
reviews to read.
I want to see:

• Title

• Match
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• Author

• Date

• Tags

• Content level

(c) As an authenticated user, I want to see reviews from followed authors so
that I can keep up to date with their new reviews.
I want to see:

• Title

• Match

• Author

• Date

• Tags

• Content level

US-63: See experiences

(a) As a user, I want to see the most popular experiences so that I can easily
find interesting experiences to read about.
I want to see:

• Title

• Match

• Author

• Date

(b) As a user, I want to see the most recent experiences so that I can easily find
new experiences to read about.
I want to see:

• Title

• Match

• Author

• Date

(c) As an authenticated user, I want to see experiences from followed authors
so that I can keep up to date with their new experiences.
I want to see:

• Title

• Match

• Author

• Date

(d) As an authenticated user, I want to see experiences from followed teams so
that I can find more experiences about my favorite teams.
I want to see:

• Title
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• Match

• Author

• Date

US-64: See matches

(a) As a user, I want to see the most popular matches so that I can easily find
interesting matches to look into.
I want to see:

• Teams

• Score

• Date

• Competition

• Coaches

• Number of reviews

• Number of experiences

• Number of likes

(b) As a user, I want to see the most recent matches so that I can easily find
new matches to look into.
I want to see:

• Teams

• Score

• Date

• Competition

• Number of reviews

• Number of experiences

(c) As an authenticated user, I want to see matches from followed teams so
that I can keep up to date with my favorite teams
I want to see:

• Teams

• Score

• Date

• Competition

• Number of reviews

• Number of experiences

US-65: See teams

(a) As an authenticated user, I want to see my followed teams so that I can
keep up to date with their matches, reviews, and experiences.
I want to see:

• Name
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• Crest

• Number of matches

• Number of reviews

• Number of experiences

US-66: Search Menu

(a) As a user, I want to search using text so that I can easily discover new
content.
I want to search for:

• Reviews

• Experiences

• teams

• Tags

(b) As a user, I want to filter the search results so that I can easily find the
specific content I am looking for.
I want to filter by:

• Type

• Popularity

• Language

(c) As a user, I want to sort the search results so that I can easily find the specific
content I am looking for.
I want to sort by:

• Date

• Popularity
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Functional Requirements

Table B.1: Authentication functional requirements

Table B.2: Profile functional requirements
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Table B.3: Content functional requirements
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Functional Requirements

Table B.4: Football functional requirements
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Appendix C

Functionality Showcase

Authentication Module

Figure C.1: Login page
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Figure C.2: Registration page

Figure C.3: Password recovery page
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Functionality Showcase

Figure C.4: Password recovery page 2
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Public Profile Module

Figure C.5: Public Profile - Reviews tab

Figure C.6: Public Profile - Collections tab
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Functionality Showcase

Profile Module

Figure C.7: Private Profile - My Data tab

Figure C.8: Private Profile - Reviews tab
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Figure C.9: Private Profile - Collections tab

Figure C.10: Private Profile - Create Collection Modal
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Functionality Showcase
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Reviews Module

Figure C.11: All Reviews page
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Functionality Showcase

Figure C.12: Review - Title, content, and details
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Figure C.13: Review - Comments and suggestions

Figure C.14: Review - Edit comment
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Functionality Showcase

Figure C.15: Create review - Choose Match Modal

Figure C.16: Create review - Expanded editor toolbar
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Figure C.17: Create review - Review editor

Figure C.18: Create review - Preview review
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Functionality Showcase

Matches Module

Figure C.19: All Matches page
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Figure C.20: Match page

164



Functionality Showcase

Teams Module

Figure C.21: Club page - Matches tab

Figure C.22: Club page - Reviews tab
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Homepage Module

Figure C.23: Homepage for unauthenticated users
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Functionality Showcase

Figure C.24: Homepage for authenticated users
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Appendix D

Integration Tests

Authentication Module

Table D.1: Authentication module integration test results
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Personal Profile Module

Table D.2: Personal Profile module integration test results - Part 1
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Integration Tests

Table D.3: Personal Profile module integration test results - Part 2
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Public Profile Module

Table D.4: Public Profile module integration test results
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Integration Tests

Reviews Module

Table D.5: Reviews module integration test results - Part 1
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Table D.6: Reviews module integration test results - Part 2
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Integration Tests

Matches Module

Table D.7: Matches module integration test results
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Teams Module

Table D.8: Teams module integration test results
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Integration Tests

Homepage Module

Table D.9: Homepage module integration test results
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