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Abstract

Social networks have evolved since their inception in the mid 2000’s and different types
have emerged as a result. Therefore, this study represents the research on the
implementation of a new type of social network focused on healthy lifestyle. The
researcher sought to explore what are the main building blocks when developing a
software platform, the technological changes and the impact of the platform on its users.

In order to better understand how a software platform like a social network is
implemented and hosted, multiple types of Cloud Providers and software development
frameworks were carefully analysed. Starting from frontend frameworks used to build
the user experience and interfaces, to backend solutions capable of automatically
scaling to millions of users.

Lemon Social Network, the proof of concept platform presented in this study, aims at
connecting people locally by sharing diets, recipients and products related to a healthy
lifestyle.

The findings of this research show that users have a preference towards certain
software platforms that better represent their personal life, community and culture.
Therefore a new platform like Lemon has a big potential to change users' habits as
there is a rapidly increasing problem with obesity all around the world.
Lemon is hosted in Google Cloud, one of the biggest host providers and developed
using Angular, one of the most popular coding frameworks in 2021. The UX was a
particular focus, and the latest trends like Material and Flat Design languages were
analysed and used.
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CHAPTER 1 – INTRODUCTION

1.1 Introduction

Over the last decade, technology has advanced to create better, faster, and more
effective platforms for people to interact and share information with others. The growing
popularity of these networks, as well as the vast amount of material available in the form
of text, photos, and videos, opens up new possibilities for data analytics in the context
of social networks.
A social network is a platform that brings individuals together who share the same
interests and allows them to share text, photos and videos.
Social networks have become an important part of the modern lifestyle. It allows people
to connect, share and interact in a virtual environment [1]. They provide a sense of
belonging, stability, and a sense of community in which people may share their worries
and wants while also supporting others.
The world is now dominated by social networks, they may be a great tool for
encouraging people to eat healthier and move more, especially young people. A social
network may significantly impact health-related attitudes and behaviours in all modern
civilizations.
It's difficult to navigate online these days without seeing photos and videos of food,
recipes, or messages from family and friends reporting what they've eaten or are about
to eat. The vast amount of information available on social networks  may cause
consumers to lose trust or become confused. As a result, people seek food guidance
from online communities and consumer organisations [2].

1.2 Aim

The aim of this project is to create a new social network to help individuals to start a
healthy lifestyle.

1.3 Objectives

A few objectives will be followed in order to achieve the project's goal.
The objectives are:

1. Research on competitors in the social network health lifestyle market;
2. To analyse necessary technical frameworks;
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3. Research target audience;
4. Uplevel the technical skills required;
5. Research technologies for frontend and backend implementation;
6. Implement a UX design;
7. Conduct end to end testing of the platform.

1.4 Structure of the project

This report is made by nine-chapter in total:

1. Chapter 1 - Introduction: This chapter gives a rundown of the report. It

diagrams the project's objectives and underlines the goals that must be met in

order for the extent to succeed.

2. Chapter 2 – Research and review of literature: This chapter focuses on social

network and food behaviour studies and literature. Background knowledge is

necessary for comprehending and developing this project.

3. Chapter 3 – Analysis: This chapter includes the functionality of Lemon Social

Network.

4. Chapter 4 – Design: This chapter explains how the UX design was developed.

5. Chapter 5 - Implementation: This chapter describes the process of coding and

releasing a software product.

6. Chapter 6 – Evaluation: This chapter assesses the extent and gives a

conclusion from the information collected.

7. Chapter 7 – Further Enhancement: This chapter incorporates an individual

reflection of the creator based on the encounter of this venture and what has

been learnt.

8. Chapter 8 – Conclusions: This chapter abridges what was accomplished within the

venture and in the event that any encouraging inquiry is required.

9. Chapter 9 – References: Records all references used.
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CHAPTER 2 - RESEARCH & REVIEW OF LITERATURES

2.1 Introduction

Healthy food consumption is an essential component of long-term development.
Consumers are faced with a multitude of options when it comes to living a sustainable
food lifestyle. Food is a necessary part of everyone's daily routine. As a result, from a
planning and research aspect, it's critical to look at what people eat and how they feel
about certain foods. Unfortunate eating is an issue in numerous countries, and in case
national governments need to form activity plans to empower sound eating, they'll
require a total get a handle on buyer attitudes, encounters, and practices when it comes
to nutritious meals. Social networks analysis is one strategy for getting such data.
Numerous people's everyday lives are presently ruled by social systems. Clients are
investing more time on these stages and taking off dynamic and inactive advanced
impressions as a result of their intuitiveness with other clients. These data offer a lot of
study potential in a lot of areas, especially since knowing people's social media
communication is important in order to understand their views, experiences, actions,
and beliefs. [3]

2.2 Background

Rural adults have high rates of obesity and poor adherence to national dietary
requirements, so understanding their food choices is important. Obesity and overweight
have evolved into a global issue that is rapidly expanding. Food settings and dietary
patterns are integrally linked to obesity, and food is reflected in our way of life, culture,
and well-being. As a result of these factors, there is a growing interest in public health.
Healthy eating is a key factor of good health, but poor eating can put your health in
danger. Understanding the factors that influence consumer food choices and eating
habits is critical to addressing this problem. The social environment, which includes
friends and the shopping environment, has a significant impact on their normal meal
choosing process. In addition, two major research found that social media had a
significant influence on customer buying behaviour [4].
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Social networks have evolved into spaces where individuals may produce and share
information on their own. By 2025, it is estimated that half of the world's population will
utilise social networks. Given the increased use of social media among young adults,
health researchers are searching for methods to use this involvement to provide
treatments and health promotion programmes. Many research on the use of social
networks and health concerns are centred on the worldwide problem of obesity and
health problems. because social media has the ability to share information about
healthy practices. Based on the aforementioned examination of food-related
communication on social networks, we may be able to obtain a better understanding of
consumer behaviours and attitudes about healthy eating [5].

2.3 Social Network and Food Behaviour

Food production and distribution make for around a third of all household environmental
impact worldwide. Consumers play a critical part in the transition to more
environmentally friendly foods and diets. Our social environment is one component that
influences what and why we eat. The use of social networks has been found to alter
how people look for and choose products and services. Social media, particularly social
networks, are rapidly becoming important sources of information and communication,
even in the realm of food. Social media is also used to expand food options, gather
recipes, provide a platform for adults to promote food they've made or eaten, and, in
some circumstances, to confuse adults about which foods to eat [6]. It's difficult to
navigate through social media these days without seeing photos and videos of food,
recipes, or messages from family and friends reporting what they've eaten or are about
to eat. The vast amount of information available on social media may cause consumers
to lose trust or get confused. As a result, people seek food guidance from online
communities and consumer organisations. It's fascinating to learn how one's eating
habits are affected by online food exposure. Some research implies that social
media-based perceptions of real consumption may influence the consumption of low-
and high-energy foods and beverages.

Social networks and social support are two social instruments that have been
connected to the appropriation of sound practices within the common population. Social
support is defined as "any process by which social relationships could promote health
and well-being," while social networks are defined as "the web of social contacts that
surround an individual and the features of those links." By offering social support,
facilitating access to resources, and establishing social norms, social networks can
impact health habits. [7].
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Social support, like social networks, can influence how people receive healthy lifestyle
information and how they perceive normative health behaviours. Social eating norms,
eating habits of social network members, and perceived general social support from
family and friends have all been proven to influence an individual's meal choices. As a
result, social networks may have an impact on what people purchase and eat, and they
can be utilised as a policy tool to enhance food literacy and promote healthy eating and
a better lifestyle in general.

2.4 Social Network Analysis

We live in the era of social networks, which link and coordinate social players across the
world, such as individuals and companies. The first social network was Six Degrees
developed in 1997 by Andrew Weinreich and was based on the Web of Contacts model
of social networking.
A social network could be a site that brings together individuals who share the same
interface and permits them to trade data, photos, and recordings where ​​users spend a
part of time, clearing out dynamic and detached advanced impressions as a result of
their interactions [8]. They are web-based systems that allow users to create public
profiles, generate a list of persons with whom they may exchange connections, and
observe and cross relationships inside the system.
Frequently people confuse social networks with social media but there is a distinction
between them. In the broad sense, social media is mainly used to broadcast
information, for example, an online news site or a blog [9]. On the other hand, a social
network allows users to interact with them as well as broadcast information. Often
Social networks and social media are interrelated concepts. The Twitter platform, for
example, is a social medium based on users' social networks. Users of the Twitter
network create communications known as "tweets." In order for Twitter to function as a
social medium where millions of users can share content, it must first establish a
network of users based on reciprocal relationships, which is the essence of a social
network [10] .
Users feel more comfortable communicating in their trusted social networks, and
because they are already familiar with the platforms, it is easier to integrate into their
daily routine. Because people are more comfortable communicating in their trusted
networks and because they are already using the sites, social network platforms like
Facebook, Twitter, and Instagram perform better than digital media platforms designed
particularly for the research project (i.e., website, app) [11].
There are several groups, pages, and profiles on the Internet that discuss diets, recipes,
and health. Facebook is one of the most popular social networks with a large number of
groups. The people in this group are likely to face similar challenges, successes, and
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questions. Instagram, on the other hand, is flooded with accounts offering to help with
weight loss, eat healthier, and improve  health .

Table 2.1 - Differences in main features and functions among key Social Networks platforms

Social networking sites Main feature/function

Twitter
Post short messages, containing  links to
articles, videos and photos; Use of #️⃣ (hashtags).

Facebook
Post long-form content like video, articol, photo;
Create groups  regarding different topics; Add
‘friends’, comment, like and share content.

Instagram
Post photo and short video; Like and comment
posts; Share others content; Use of #️⃣
(hashtags) searchable by topics.

TikTok

Post a short video; Like and comment on the
videos.

2.5 Analysis of Tools required

The nature of the platform, a social network, requires a detailed investigation of multiple
programming languages, frontend frameworks and backend solutions. The research
was divided based on the platform architecture:

- Server-side vs Client-side rendered solutions;
- Frontend frameworks ( the part responsible for all the UX and UI elements);
- Backend solutions (the part responsible for hosting the data and functional

platform logic).
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2.5.1 Server-side vs Client-side rendered solutions

One of the fundamental questions that needed to be answered before proceeding in
choosing a frontend framework is if the web application should be a ‘client-side’ or a
‘server side’ rendered.

A server-side rendered solution requires the server to generate the HTML in real-time
as requested by the client. This is a very compute-intensive process as it requires both
server-side and client-side logic to be computed at the same time by the server. For
example, on a page where we display a list of products, the server will have to query the
list of products, compile an HTML page and return that to the client, all in one go [12].

Server-side rendering is considered now obsolete and most of the big tech companies
use a different approach called ‘client-side rendering’. The transition began to happen
around 2010.

Figure 2.1 - Server-side rendering [13]
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Client-side rendering allows the server-side and client-side solutions to be separated.
This is a newer approach where the client first requests the code used to generate the
website and only makes HTTP requests to retrieve data. This lowers the compute
needed by the server as the actual HTML is generated in the user’s browser and not on
the server. For example, on a page where we want to display the list of products the
client makes an HTTP call to return the list of products as JSON and it generates the
HTML on the client-side [14].

Client-side rendering is now the norm used by Facebook, Google, Microsoft and most of
the other tech giants.

Figure 2.2 - Client-side rendering [13]

2.5.2 Frontend frameworks
A software framework is a development architecture for software applications that was
established to make the process of web development easier. It has a number of
application programming interfaces (APIs) for getting access to underlying data
resources, as well as templating capabilities for displaying data in a browser. It also
provides an environment for scripting how information flows. The majority of frameworks
also provide tools to help web developers create a content management system (CMS)
for managing digital material on websites and the Internet [15].

A web application is a pre-built structure that handles the most repetitive operations and
elements of website development. This means that web developers will spend the
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majority of their time using code to interface with the various pieces of the web
framework.

The most significant advantages for web developers that utilise a web framework are
that it is open-source, efficient, has a high level of support, is secure, and offers an
integration function.

The efficiency of web developers is another key benefit. This is because web
frameworks reduce the amount of repetitious code that developers must write, allowing
them to construct websites and apps faster.

A frontend framework is now a crucial component in building a modern web application.
Back in the 90’ and 20’ websites were much simpler and only required simple HTML
and JS code. Today this is no longer the case as the websites become more complex
and very close to a native experience on most desktop and mobile devices [16].

Some of the most popular front-end frameworks today are:

- JQuery (a JS library used to manipulate HTML);
- Angular (a powerful and mature front-end framework from Google);
- React (a powerful and mature frontend framework from Google).

2.5.3 JQuery

JQuery is a JavaScript-based framework. JQuery was first released in 2006 and is now
used by around 80% of all the websites in the world. It allows web developers to add
new features to their sites. It's the most used JavaScript library for traversing and
manipulating the HTML Document Object Model (DOM). With an easy-to-use API that
works in a range of browsers, it's a lot easier. It improves user experience by making
your web pages more dynamic and easy. It has a number of aesthetic features,
including ease-in and ease-out effects, that make it one of the most popular options
among web designers [17].

Most of the other frontend frameworks incorporate jQuery, for example, Angular.

​​Over the last several years, jQuery has suffered a dramatic drop in popularity. With the
development of front-end JavaScript frameworks such as Angular, Vue, and React,
jQuery's odd syntax and often-overwrought implementation have fallen behind this new
wave of online technology. jQuery, on the other hand, has its uses. It's been used in a
variety of applications, from large e-commerce platforms to basic landing sites, for
starters [18]. Second, if you don't know CSS, jQuery may still be useful for things like
quick prototyping and even animation. jQuery may be old, but it is still used.
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2.5.4 AngularJS  ​​

AngularJS was first released in 2010 and became very popular in a very short time. In
2016 a new version was released called ‘Angular’ that was a complete rewrite by the
same team at Google.

AngularJS is a web application framework that allows you to create dynamic web apps.
It enables you to use HTML as your template language and extend HTML's syntax to
represent your application's components easily and succinctly [19]. AngularJS's data
binding and dependency injection eliminate a lot of the code you'd otherwise have to
write. It's also a wonderful complement for any server technology because everything
happens in the browser  [17].

AngularJS, on the other hand, adopts a different approach. By adding new HTML
components, it tries to reduce the impedance mismatch between document-centric
HTML and what an application requires. AngularJS uses a feature called directives to
teach the browser new syntax.

Angular uses TypeScript as its programming language and uses “Components” and
“Modules” to structure the code. TypeScript is a strongly typed language, which allows
developers more familiar with Java or C# to see a familiar syntax [20].

2.5.5 React

React is an open-source JavaScript toolkit for making client interfacing for single-page
apps. It's used to oversee the see layer in web and versatile apps. With React, we will
also make reusable UI components. Respond was made by Jordan Walke, a Facebook
computer program designer. Respond to begin with showed up on Facebook's
newsfeed in 2011, taken after by Instagram.com in 2012 [21].

React permits designers to form expansive web apps that can alter data without reviving
the page. The main reason for React is to be rapid, adaptable, and basic to use. It
works on the client interfacing of the application. This must do with the see of the MVC
layout. It can be used with other JavaScript libraries or systems in MVC ventures, such
as AngularJS . [18].

React uses “Components'' and “Props” to handle the interaction between UI and logic.
The programming language used is native JavaScript, the interpreted programming
language created in the 90’ [22].
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2.5.6 Backend solutions

The backend of a web or mobile application is the software that manages the data. It
contains all of the functionality necessary to access and handle data that ordinary users
are unable to access. It's commonly referred to as the component of an app that the
user can't see, and it works hand-in-hand with the frontend to produce the final product.

Any modern platform requires a scalable backend solution. Having in house hardware is
no longer a viable option as most of the Cloud-based providers provide a cheap and
reliable source of computing and storage [23].

One way to evaluate a Cloud provider is based on their features and costs:

1. Amazon Web Services (the biggest Cloud provider, offers a large selection of
hosting solutions for most of the backend frameworks and databases).

Figure - 2.3 Amazon Web Services (43)
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2. Microsoft Azure (the second-largest provider, created by Microsoft, offers
mainly solutions around .NET but not only).

Figure  - 2.4 Amazon Web Services

3. Google Cloud (the third-largest provider, offers a very flexible environment for
serverless applications, like FireBase)

Figure - 2.5 Google Cloud Platform
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For a social network, a serverless solution like Firebase is recommended and a NoSQL
Database like Firebase Firestore is a great solution as it offers linear query speeds
independent from the Database size. [24]

To secure the platform social signin can be used like Sign in with Google, Facebook and
Instagram.

2.5.7 Firebase

The Firebase Realtime Database is a NoSQL cloud-based database with offline
functionality that syncs data in real time across all clients. In the Realtime database,
data is kept as JSON, and all connected clients share a single instance, which receives
automatic updates with the most recent data.

Firebase is a set of devices that permits clients to "build, improve, and grow your app,"
and the devices it offers cover a part of the administrations that engineers would
regularly need to construct themselves but do not since they'd or maybe focus on the
app encounter. This incorporates analytics, verification, databases, arrangement, record
capacity, thrust informing, and so on. The administrations are cloud-based and versatile,
requiring small to no exertion on the portion of the developers.

Traditional app development, on the other hand, as often as possible requires
composing both frontend and backend code. The frontend code essentially calls API
endpoints that the backend may access, taking off the difficult lifting to the backend
code. With Firebase items, the conventional backend is bypassed, putting the work on
the client. Each of these items has authoritative access through the Firebase console
[25].

Figure 2.6 - Firebase (Lemon Social Network Database)

18



2.6 Software Development Life Cycle

The Software Development Life Cycle (SDLC) is an organised series of steps in
software engineering that leads to the development of the desired software product.

To build, test and release a social network requires detailed planning. The development
cycle can be divided into

- Planning
- UX research
- Coding
- Testing
- Releasing in production

Figure 2.7 - Agile methodology
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This project followed the agile methodology. Agile approach is a strategic planning
method that breaks a project into stages. It necessitates regular communication with
stakeholders as well as ongoing development at all levels. Once the job begins, teams
go through a cycle of planning, executing, and evaluating. By executing continuous
iterations of development and testing across the software development life-cycle, the
agile methodology may be utilised to provide agility in a software development project.
Development and testing go hand in hand in agile software development [26].

The planning step is where the developer estimat all the work and breaks it down into
smaller pieces. After that, he conducts UX research to better understand the problem.
The coding process follows, with each item being addressed in accordance with the UX
design. The "Homepage" and the ability to write a post were the first features to be
coded. Following the coding phases, comes the testing phase. During this phase, all of
the social network's features will be tested, and feedback will be given. The comments
will be utilised to improve the features so that they better meet the needs of the
consumers, resulting in a "product-market fit" solution [27]. The release in the
production phase is the last stage, in which the frontend and backend implementations
are put in the cloud and made available to all users. In order to enhance the product
over time, the cycle will be repeated.

2.6.2 UX Research

One of the first steps even before starting the coding phase is the User Experience (UX)
research.

The User Experience research phase is an essential aspect of the software
development cycle. It includes market research, interviews with users and prototyping.
The UX should also include detailed mockups of each individual screen of the platform,
a transition between them and UI loading states.

In a typical social network, UX research is done by a team of UX designers. After the
initial prototyping of the screens, users are invited to try the mockup screens and give
feedback. Once the UX mockups have been validated they can be handed over to the
development team [28].
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2.6.3 Coding phase

The major goal of the coding phase is to transfer the design of the software system into
a programming language format that can be used by a computer. The aim of coding is
to create a high-quality system that can be used in any circumstance.

The coding phase starts with breaking down the UX designs into two main parts:

- The server-side logic (usually coded by a backend development team);
- The client-side UI (usually coded by a frontend development team);

Usually, this is handled by different teams working together but it depends on the
company size where it can be done by a single team of full-stack developers [29].

The backend team takes the requirements and decides on the technology, the Cloud
Provider and the system architecture. After all of this gets decided a software
development management tool is used to write requirements tickets. Tools like JIRA and
Trello are very popular and fit really well with the software development cycle.

A typical software development cycle is called a “Sprint”. A Sprint is between 2 to 4
weeks long and is a way to organise the work into limited chunks of time with specific
deadlines.

The frontend team does a similar thing and breaks down the work in Sprints and works
closely with the backend team to make sure the interaction between the web app and
the server endpoints matches the requirements.

Once the first sprint of the coding phase is done and code is ready to be tested and is
handed over to the QA (Quality Assurance) team [30].

2.6.4 Testing

The testing phase usually is done by a dedicated team of testing engineers. This is
typically done in a QA environment, separated from development and from the
production environment.

QA Engineers will manually test the code to see if it matches the requirements and also
write code to run automated tests that can run on different configurations like different
screen sizes or different compute power to make sure the software is as stable as
possible [31].
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2.6.5 Releasing in production

Once the code has been tested the next phase is the production release. This can be
done in rollout phases. For example, the code can be first released to 10% of the users
to see any initial reactions to the new or updated features and to catch any bugs before
the majority of the users will get to see it.

The release process is usually handled by dedicated software like, for example,
Jenkins. Jenkins allows developers to quickly compile, test and release code with the
ability to see if the tests break and roll back if a feature causes any issues in production
[32].
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CHAPTER 3 – ANALYSIS

This project focuses on building a social network related to a healthy lifestyle. The first
step is to divide the requirements into:

1. Functional requirements
2. Non Functional requirements

The functional requirements describe how a system should behave and the expected
behaviour from a user point of view. This social networking service acts as a way to
connect individuals with other people to share information, ideas, and messages about
lifestyle [33].
For Lemon Social Network we can define the following functional requirements for the
end-user:

Table 3.1 - The functional requirements

Requirement Feature Implementation

As a user I should be able to login with Google
and Facebook

Login Frontend and Backend

As a user I should be able to navigate Navigation Frontend

As a user I should be able to see the home page
with all posts

Activity stream Frontend

As a user I should be able to scroll and see more
posts after the 5th post

Activity stream Frontend and Backend

As a user I should see the products page Activity stream Frontend and Backend

As a user I should see the diets page Activity stream Frontend and Backend

As a user I should see the profile page User Profile Frontend and Backend

As a user I should see the list of notifications Notifications
page

Frontend and Backend

As a user I should be able to create a new post Creating post Frontend and Backend
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Lemon Social Network also has an admin side responsible for monitoring and curating
the content created by users. The administrator functional requirements are:

Table 3.2 - The Administrator functional requirements

Requirement Impact

As an admin user I should be able to delete any
user

User accounts

As an admin user I should be able to delete any
post created by any user

Content

As an admin user I should restrict access to any
registered user

User access

As an admin user I should see the last
deployment of the frontend and backend

Deployments

The non-functional requirements define the quality of the product and are particularly
important as our product is customer-facing. In our case, as a social network, the
non-functional requirements are:

Table 3.3 - The non-functional requirements

Requirement Impact

Users should be allowed to use other social logins like Google and
Facebook to reduce security risks

Login security

The system should use a JWT token exchange Backend security

The JWT short-lived token should expire in 60 seconds Backend security

The backend should be capable to handle at least 1000 simultaneous
users or 1000 requests per second

Backend scalability

The Angular frontend should be tested against SQL injections Frontend security

The Angular frontend should use HTTP only cookies Frontend security
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The Angular frontend should be accessible from any mobile device
with Android 4.4 or iOS 8 and above

OS requirements

The Angular frontend should adapt to any screen size above 470dp x
320dp

Responsiveness

The Angular frontend should be accessible on browsers like Chrome,
Edge and Safari

Browser compatibility

Both functional and non-functional requirements are an essential step in building a
scalable and a high standards software product. To architect a system capable of
scaling and self-recovery in case of failure we can define a set of system requirements
that specify what are the hardware and the software requirements [34].

Table 3.4 - The system requirements

Requirement Type

The database should be a NoSQL type Database type

The database should be backed up daily at 2
am

System recovery

The system should use Firebase Cloud
Functions to run its code

System framework

The system should run a cron job daily to
check its status

System operability

The frontend should be written in Angular and
Typescript

Frontend programming language and
framework

The backend should use Cloud Functions to
execute backend code in JavaScript

Backend programming language and
framework
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3.1 UML Diagrams- use case

The interaction between the components of Lemon Social Network is graphically
represented in this Use Case Diagram [35]. It represents the system analysis process
for identifying, clarifying, and organising Lemon Social Network. In this Use Case
Diagram, the major actors of Lemon Social Network are the Admin User, New User, and
Existing User.

The relationship between and among the actors and the uses cases of Lemon Social
Network are the following:

● Admin User Entity. The use cases of an Admin User are: Manage Social
Network, Manage Users and Manage posts.

● Users Entity. The use cases of New Users Entity are: Register, Post, Manage
Profile, Receive Notification, Login/Logout

Figure 3.1 UML diagram
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3.2 System Requirements

The requirements for a Cloud-native platform like Lemon can be divided into hardware
and software requirements.

The hardware requirements refer directly to the machine specifications in terms of
RAM memory, CPU clock speed and count, hard disk space and type. In some specific
cases, a physical firewall require ment might be necessary [36].
A typical Cloud-native hardware requirement might look like this:

Table 3.5 - Cloud-native hardware requirement

Type Spec

CPU 1 Core, 3.5GHZ

RAM 3 GB

Hard Disk SSD, 30GB

The evaluations of such requirements must be done directly looking into the platform
estimated usage and costs. A lower latency system with lighter specs will give a better
user experience but at a higher cost.

These are some examples of pricing in Google Cloud from Compute Engine instances.

Table 3.6 - Google Cloud pricing

Machine Type CPU Count Memory Price per month

e2-standard-2 2 8GB $48.91

e2-standard-4 4 16GB $97.83

Compute Engine instances are a standard way of measuring compute power in the
Google Cloud Platform. There are similar technologies in other Cloud Providers like
Amazon Web Services or Microsoft Azure.

Some of the criteria for evaluating the hardware requirements are:
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- Number of requests per second (how much load the system will have in a real
production environment)

- Location of the hardware (this will impact the cost, hardware hosted in colder
regions costs less)

- Price per CPU/RAM/Storage per hour or per month
- The ability to physically access the hardware or not (most Cloud Providers don’t

offer the ability to physically access the Data Centres)

In some instances the platform might be hosted using ‘serverless’ technology. In this
case, the hardware requirements might be similar but the ability to finetune could be
more difficult. For example, Firebase offers a serverless technology called Cloud
Functions. Cloud Functions allow developers to write code without worrying about the
underlying hardware in order to streamline the software development process. Because
of this abstraction, some compromises have to be made in terms of specification
options [37].

An example of a Cloud Function pricing model is as follows:

Table 3.7 - Cloud Function pricing

Memory vCPU Price/100ms

128MB .0833 vCPU $0.000000231

256MB .1666 vCPU $0.000000463

In this scenario the pricing is not constant but varies based on usage (pay as you go
business model). So the 128MB RAM and 0.8vCPU are billed for every 100ms of
usage.

When deciding the hardware specifications between a classical virtual server and a
‘serverless’ technology, careful consideration is required especially on the pricing
model.

The software requirements refer to the platform’s needs for different types of software
to operate, from operating systems to frameworks and programming languages.
For a social network, the software requirements can be broken down into different
categories:
a. Hosting requirements
b. Continuous integration requirements
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c. Development requirements
d. Security requirements

The table below shows an example of requirements and their usage.

Table 3.8 - Software requirements

Type of software Name Used by

Operating system Debian 11 By the Cloud servers

Firewall GCP Firewall By the Cloud server

Continuous integration Jenkins Used as continuous integration
solution to test and deploy code

Frontend framework Angular SDK To code the platform’s UI and
UX

Backend framework Java SDK To code the code the platform’s
backend

Antivirus Norton 360 Entire company team members

The software for the Cloud servers are usually provided by the provider but needs to be
regularly maintained by the company.
The Software Development Kit or SDK is usually used under licence by the software
developers and typically developed by a different organisation. For example, the
Angular SDK is developed by Google.
The Antivirus and Firewall software is typically installed on local machines or cloud
machines based on requirements and updated frequently.
The continuous integration software typically has hardware requirements as well that
impact the performance of the deployment of the software. Some companies choose to
host their own continuous integration solutions while others prefer to use a service
provider like Bitbucket Pipelines or Gitlab Deployments [38].

Both the hardware and software requirements represent an important step in creating
a robust software platform. It impacts the cost, development time and resources and
requires a constant re-evaluation as the business grows or as the technology changes.
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3.3 ​​Risk analysis
When building a complex software platform like a social network a robust risk analysis.
We can divide the risk analysis in multiple verticals as: risk, probability of risk, impact
and mitigation. One of the biggest concerns for a software platform, like Lemon, is a
backend security breach [39].

The table below lists the potential risks for the platform, showing the level of risk and the
impact. The mitigation column shows what steps should be taken in case of a critical
situation.

Table 3.9 - Risk analysis

Risk Probability of the
risk happening

Impact Mitigation

Backend API failure Low High impact, the
work and data will
be lost.

The risk could be
avoided by taking
regular backups or
saving the content
online as well.

Database failure Low High impact, the
platform will stop
working, no data will
be lost

Regular backups or
saving the content
online as well.

Backend security
breach

Very low User data, for
example passwords
hashes leaked

Security checks
every 6 months or
every big feature
update

Backend credentials
lost

Very low High impact, the
work and data will
be lost or leaked.

Credentials like
usernames and
password should be
kept secure

Any hardware
failure

Low Medium impact,
work and data will
be lost

Backup devices like
computers or cloud
servers

Personal illness or
injury

Medium Project can be
delayed

Assign additional
personnel to replace
duties
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CHAPTER 4 - DESIGN

This chapter explains how the lemon social network was designed and implemented.
The design outlines the framework's needs as well as the rationale for teaching and
employing specific design patterns. This chapter's implementation part explains and
describes how the lemon social network was created.

4.1 Introduction

In today's market with continually evolving interfaces, UX design has become
increasingly important. The primary purpose of user experience design is to create a
system that gives a favourable user experience. As a result, user experience design,
usability, accessibility, information architecture, and human-computer interaction are all
incorporated within UXD.
When interacting with a system, the user experience (UX) refers to how a person feels.
Any sort of human-device interaction, such as a website, web application, desktop
programme, and so on, falls under this category.

UX is important since it aims to meet the user's needs. Its mission is to provide positive
experiences that inspire customers to continue with a product or brand. Furthermore, a
rich user experience allows you to design customer journeys that are most conducive to
economic success on your website [40].
InVision Freehand was used to create all of the social network's interfaces.
InVision Freehand is a cloud-based digital product design tool that aids developers and
businesses of all sizes in prototyping and managing their products. People can discuss,
test, and experiment with producing templates and concepts on a digital dashboard.
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4.2 Design

Every screen that will be coded has been planned out. The flow and actions that can be
done are shown by the red arrows.
The log in pager will be the first page the user sees. A user will be able to log in to the
platform using google or the login button. The "Create new account screen" is the
following screen, where a person can register using an email and a password.
The main page, the diets page, and the recipes page follow. Diets, recipients, and items
in the healthy-lifestyle category are the several screens that a user may view on the
site. A user can like a post of other users.
By selecting the plus icon, a user may create a new post by simply uploading a photo
and writing a short description. It will also provide the option of placing the post on the
diets, recipes, or products pages.
By clicking the notification icon, users can view all of the people who liked his post.

There's also a profile page where users may personalise their appearance on the
network and where they can see all the posts that they created.
Also, the profile page allows users to log out and delete their accounts.

Figure 4.1 - UX design
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This diagram shows the entire user journey on the platform. Once logged in the user
can navigate to all the other features in no particular order.
In the next section, each screen is analysed in detail in order to better understand the
user experience:

Figure 4.2 - UX design

The first screen that the user will see is the login and register
screen. From here there are three main options: to log in, to
register and to reset the password.

Figure 4.3 - UX design

The screen is the user registration screen. From here the user
can enter their details and create a new account. A very simple
user experience.
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Figure 4.4 - UX design

The main screen of the platform is the home page with the bottom
navigation. The bottom navigation allows users to quickly navigate
the main features as: diets, recipients, products and profile.
The main feed is ‘scrollable’, meaning that users can scroll
through a list of posts created by other users.
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Chapter 5 - IMPLEMENTATION

The software development tool used to implement Lemon Social Network is Visual
Studio Code.

Figure 5.1 - Visual Studio Code

The implementation of Lemon social network has been broken down into two separate
parts. The first is the platform’s interface and the second is the server-side
implementation. Both parts have to work in conjunctions and have to match the UX/UI
requirements.

Before writing any code a good practice is to create a new GIT repository. This should
act as a code repository and a versioning control system. In Lemon’s case, Github was
chosen and the source code can be viewed here [41]:

https://github.com/bianca-antoci/Lemon-Social
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The frontend implementation

The frontend framework used to build Lemon is called Angular and it was created by
Google. The first step is to create a new project using the command line:

ng create lemon-social-network

The project should be created in the current folder and comes pre-loaded with a simple
test interface. The next step is to create a basic project structure based on the UX:

/features/footer

/features/home

/features/diets-page Figure 5.2 - Features

/features/footer

/features/header

/features/home-page

/features/new-post-page

/features/notifications-page

/features/post-list

/features/products-page

/features/profile-page

/features/recipes-page

/features/single-post

/features/welcome

/features/login

/features/registration-page

/features/sign-in-with-email
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Each folder represents a feature in the platform. In Angular, each page is considered a
“Component” and each component should be in a separate folder. Each folder should
contain at least 3 source files:

- a TypeScript file containing the business logic of the component
- an HTML file containing the UI related code
- an SCSS file containing the component’s styling

Figure 5.3 - Example of Source Files

The coding phase can be tacked in any order but a good practice is to start with the
typical user flow. For example, a user logs in and checks the latest posts. In our case
the order can be as follows:

a. The login page

The first component (page) that will be implemented is the login page. The login page
allows a user to register with email and password or via Google Sign In.

The Google Sign-In is a standard component we can use to embed on the HTML page
but the rest of the features should be coded manually.
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Figure 5.4 - Sign in with email and password

b. The footer

Once the user logs in the footer component should be displayed on every page. The UI
should contain a list of all navigation options. For example:

<footer class="footer">

<mat-toolbar colour="primary">

</mat-toolbar>

</footer>

Within the “mat-toolbar” tag we can add all the navigation options, like the list of recipes,
the list of products and profile.
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Figure 5.5 - Home footer implementation

c. The diets page

This page shows the list of diets created by users and sorted by created date. Each diet
will be approved by an admin before being visible to all users. The code looks as
follows:

<div>

<app-home-post-list-component [type]="diet' [title]="Latest
diets'></app-home-post-list-component>

</div>

Notice the ‘type’ parameter that indicates what kind of posts should the component load.

Figure 5.6 - Diets page
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d. The products page

The products page shows the list of health-related products recommendations posted
by other users. The layout is similar to the ‘Diets page’ but the page header will be
different. The products page content can be: text only, text and picture or only picture.
This is how the products TypeScript component looks like:

@Component({

selector: 'app-products-page-component',

templateUrl: './products-page.component.html',

styleUrls: ['./products-page.component.css']

})

export class ProductsPageComponent { }

Figure 5.7 - Products TypeScript

e. The user profile page

After registration, each user has the ability to edit their name and picture, browse old
posts and log out. All these actions are available from the ‘User Profile’ page, which was
designed with the objective to allow users to see each other's profile and for personal
information edits.
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The profile page, photo upload frontend feature was developed as follows:

<div>

<div class="avatar-pencil" (click)="fileSelect.click()">   <mat-icon>edit</mat-icon>

</div>

​​<div>

<img class="avatar-img" src="{{currentUser.avatar}}" alt="Avatar">

<input style="display: none" #fileSelect accept="image/*" class="input-file" type='file'
(change)="onFilePick($event);" />

</div>

In the first block we allow the user to click the ‘Edit’ button with ‘fileSelect.click()’ and
once picked the picture will be displayed using the ‘img’ tag.

Figure 5.8 - Profile Page

f. Creating a new post

This feature allows the user to create a new post. The post can be of multiple types:

● A diet post
● A product post
● A recipe post
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In the code below we define a function that will create a post in the database and
redirect to home page:

async onPostBtn() {

if (this.postBody.length === 0)  return;

this.viewState.isLoading = true;

let storageString = localStorage.getItem('_user')

let user: any;

if (storageString) {

user = JSON.parse(storageString);

}

insetPostToDB(this.postBody, user, this.photos);

this.router.navigate(['/home']);

}

This function first checks if there is a post description, if not an error will be displayed.
Local storage service is interrogated to check if the user is still logged in and finally a
new database entry is created.

Figure 5.9 - Creating a post in the database
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The backend implementation

The platform backend is hosted in Firebase. The interface that allows the Angular
frontend to communicate with the backend is called Firebase Frontend library. The
library allows the frontend to directly make database calls with inserts, updates and
delete operations. For example to insert a new post:

import { getDatabase, ref, set } from "firebase/database";

import { getStorage, uploadBytes } from "firebase/storage";

import { ref as StorageRef } from "firebase/storage";

- - - - - -

set(ref(this.fireDB, 'posts/' + new Date().getTime()), {

body: this.postBody,

type: this.selectedPostType,

images: this.imageURLs,

userName: user.name,

profilePicture: user.avatar,

approved: false,

likeCount: 0,

likedBy: [],

createdBy: user.id,

});

All the backend related operations are implemented in a similar way. The browser local
storage functionality is used in conjunction to store information about the user session;
e.g. is the user logged in or not?
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Figure 5.10 - Backend implementation

Figure 5.10 - Backend implementation

44



CHAPTER 6 - TESTING

The testing scenario has been performed on the deployed version of Lemon Social Network
hosted in Google Cloud. The testing was conducted using an iPhone X and on Google Chrome
browser using different platform users and one system administrator [42].
The tests conducted follow the typical user flow on the platform and include every feature of the
platform as seen in the ‘Test Cases’ column. Every test result is matched by a screenshot,
proving the result of the test.

Table 6.1 Testing

Test Cases Expected result Actual result Discrepancies Test result

As a user I should
be able to register

Users should be
able to see the
registration page

As expected No Figure 6.1

As a user I should
be able to register

Users should be
able to click the
register button

As expected No Figure 6.2

As a user I should
see an error
message if the
password is to
short

User should be
able to see the
error message
when inserting a
password

As expected No Figure 6.3

As a user I should
be able to sign in
with Google

User should be
able to click the
sign-in with
Google button

As expected No Figure 6.4

As a user I should
be able to sign in
with an email and
password

User should be
able to click the
sign in with
Google button

As expected No Figure 6.5

As a user I should
be able to add a
new post

User should be
able to click the
add icon

As expected No Figure 6.6

As a user I should
be able to upload
a new photo when
creating a post

User should be
able to click the
add photo icon

As expected No Figure 6.7

As a user I should
be able to add a
description on my
post

User should be
able to type

As expected No Figure 6.8
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As a user I should
be able to choose
the post type

User should be
able to see the list
of post type

As expected No Figure 6.9

As a user I should
be able to see the
notification

User should be
able to click the
notification button

As expected No Figure 6.10

As a user I should
be able to
navigate the
bottom navigation
bar

User should be
able to click the
differents bottom
navigation icons

As expected No Figure 6.11

As a user I should
be able to like a
post

User should be
able to click the
like icon

As expected No Figure 6.12

As a user I should
be able to change
my profile picture

The user should
see the update
picture

As expected No Figure 6.13

As a user I should
be able to change
my name

The user should
be able to see the
updated name

As expected No Figure 6.14

As a user I should
be able to type
something about
me

User should be
able to type
something

As expected No Figure 6.15

As a user I should
be able to log out

User should be
able to click the
logout button

As expected No Figure 6.16

As an admin i
should be able to
approve a post

Admin should be
able to approve
any posts,recipes
and products.

As expected No Figure 6.17
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CHAPTER 7 - EVALUATION

7.1 Personal Evaluation
Developing a software platform, from its research phase, implementation, testing and
releasing is a challenging journey as the skills required are quite varied.

The research phase challenges the personal assumptions that one can have about a
particular topic, in this case, what social networks are and why they are so popular. Also
from a creative perspective, it helps to learn how platforms evolve and create new
features.

The implementation phase helps to develop the actual coding skills required for creating
a product. Because the platform’s backend and frontend are separated, different coding
skills are required for each. On the server side, knowledge about database
management, how tables schema are created and managed is essential. On the client
frontend side, knowledge about TypeScript programming language is required as well
as a good understanding of the Angular frontend framework.

The testing and releasing phase require a good attention to detail, as every part of the
web application needs to be tested thoroughly. When an issue is found a “bug” ticket
gets created and estimated and will be prioritised based on its severity. A particular
length of time will be spent on each bug and, in some cases, the issue will be
postponed if no solution has been found in a meaningful amount of time.

The time management skill plays an important role when working on any type of project.
In this particular case, time has to be allocated in such a way that allows for a constant
shift between tasks that are progressing simultaneously.

Learning about a new programming language like TypeScript and a new frontend
framework like Angular has its challenges. In most cases, the documentation of the
programming language is a good way to solve most of the problems encountered. Also
a good alternative to find solutions to programming problems is a website called
StackOverflow, which is a place where the software developers community is most
active
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7.2 System Evaluation

The most difficult aspect of creating a software platform is the user experience or UX. It
necessitates a thorough knowledge of the customer's needs. When creating a UX
design, users are typically divided into ‘Personas’. A persona represents a collection of
attributes that describe a specific type of user.

As a new programming language, typescript proved difficult to learn. It was particularly
intriguing since, in comparison to JavaScript, it is a highly typing-based programming
language, resulting in cleaner code. The frontend development for the project was done
using Angular, which has Typescript built in.

Page routing, modules vs components, and CSS vs SCC are all tough concepts in
Angular. As Typescript is built on top of JavaScript, knowing how to write an Angular
application requires a fundamental comprehension of the language.

Considering Firestore Database is a NoSQL database, no JOIN queries are permitted.
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CHAPTER 8 - FURTHER ENHANCEMENTS

Lemon social network is primarily focusing on sharing healthy lifestyle related
posts, products and recipes. It allows users to share and connect in a meaningful
way.
The platform can be further enhanced by integrating more ways for people to
connect and trust each other.

1. Profile with a ‘Trust Score’

One of the fundamental concepts in a social network is the trust that a user has
in the platform and the trust it has in other users. More trust a user has, the more
it will interact with others. A further enhancement of the platform could be the
introduction of a ‘trust score’. The trust score will start at 1 and it can go up and
down based on user interactions. If a user interaction with the platform and its
users is positive the trust score will go up, and vice versa.

2. A messaging system end to end encrypted

Any social network that wants to connect its users in a meaningful way has a
messaging system. An encrypted end to end system allows user messages to be
obfuscated to other people or entities, so only the participants in the conversation
can read the conversion in plain text. This is a wildy known technique adopted by
other messaging platforms like Whasapp or Telegram.

3. Posting a comment as video

Lemon needs to inspire trust and the video medium is probably the best way. The
traditional commenting feature has been via text. By allowing video comments
people can post more genuine and trustworthy videos.
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4. Inviting friends and get rewarded

One of the best ways to achieve growth is by organic growth. Meaning that users
will invite users if they see that the platform benefits them in any way. The
platform should allow users to easily invite friends and family by sharing a
customizable link. This action should be rewarded by Lemon with prizes like
discounts from local shops or Nectar points.

5. Groups

Users naturally tend to connect with others by joining similar interest groups. The
platform should allow the formation of groups where users can create any type of
interest group as long as the underline focus is the healthy lifestyle.

6. Weekly newsletter

A weekly newsletter is a common way to keep users engaged with weekly
updates on posts on the platform as well as the latest trends. In practice this
means that an email newsletter will be sent to all users that opt in to this feature.

7. Advanced super-admin feature

In the current version of the platform, an admin user with access to the Cloud
hosting, can add, edit and delete any records. An improvement can be made and
a dedicated web page where admins can monitor and curate the platform is a
necessary improvement.
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CHAPTER 9 – CONCLUSION

The aim of Lemon platform is to connect people in a meaningful way by promoting a
healthy lifestyle, ranging from recipes, products and discussions. It allows users to
exchange ideas and promote their own progress in becoming healthier. The research
conducted concluded that most of the existing social network sites don’t have a
fundamental focus on a healthy lifestyle.

The user experience research played a fundamental role in understanding the key user
types, their behaviour and directly impacted how Lemon looks and feels to the end
users.

The platform has been conceptualised and built as a Cloud Native platform, hosted in
Google Cloud, the hosting provider with one of the biggest data centres in the world.
Angular, the frontend framework used to build Lemon, is one of the most flexible and
modern frameworks and it provides a solid foundation to build additional features as the
user base grows. The Firebase Database is a robust and scalable database allowing
the platform to connect users from all over the world in real time.

A modern software platform has to put security as one of its top priorities. A robust risk
analysis has been conducted to ensure that from a hardware and software standpoint
Lemon meets all the security requirements. Prior to the platform being released, all
requirements went through a testing phase, where every part of the platform was tested
against predefined scenarios to ensure the all the functional and nonfunctional
requirements were met.

The content that a social network produces has to be constantly moderated. Lemon has
been structured in such a way that administrators have the ability to moderate any
content created on the platform before it is presented to all the other users. The
administrators can also remove any user from the platform if their content doesn’t meet
the accepted standards.

Lemon is set to be an innovative social networking platform with a clear objective of
promoting a lifestyle and creating meaningful connections. This study and the
implementation of the Lemon platform are the foundations of a new digital product in a
niche market.
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APPENDICES

Useful links

Deployed website in the cloud:
https://lemon-social-network.firebaseapp.com/welcome

Github project source code:
https://github.com/bianca-antoci/Lemon-Social

Link to Firebase Database:
https://console.firebase.google.com/project/lemon-social-network/database/lemo
n-social-network-default-rtdb/data

How to run the code:
- Unzip the Lemon folder
- Make sure you have installed NodeJs 12 and Angular SDK
- Open readme.md
- Follow the instructions
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Testing screenshots

Testing - Figure 6.4
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Testing - Figure 6.2

Testing - Figure 6.3
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Testing - Figure 6.4

Testing - Figure 6.5
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Testing - Figure 6.6

F

Testing - Figure 6.7

Testing - Figure 6.8
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Testing - Figure 6.9

Testing - Figure 6.10
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Testing - Figure 6.11

Testing - Figure 6.12
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Testing - Figure 6.13

Testing - Figure 6.14
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Testing - Figure 6.15

Testing - Figure 6.16

Testing - Figure 6.17
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