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Abstract 

 

This year, humanity has experienced a world-shaking moment. A period of time 

jeopardized all kinds of structure we have established so far: the Coronavirus pandemic. It 

is the first time in decades that the planet has been stroke this way. The Covid-19 health 

crisis has completely changed the world and reconfigured several models while wreaking 

havoc in its path. Despite our researchers and doctors' prowess, the actions of solidarity 

between communities, the Coronavirus has affected in December 2020, more than 75 

million people worldwide and caused more than 1.6 million deaths. This is 

unprecedented. 

As computer science students, we cannot stand still in the face of this pandemic. 

Witnessing all the solidarity and support between community members is a real source of 

inspiration. Our moral duty calls us to use our problem-solving and solutions optimizing 

skills to contribute the best we can to confront this virus. Until November 2020, the 

highest health authorities affirmed that no treatment was effective and that only 

prevention could limit the damage and delay the disastrous consequences of Covid-19. 

 Therefore, this project aims to think of a tool that would unify a community and protect it 

from the ravages of Covid-19. As I cannot pretend to conceive a tool that would satisfy a 

community's needs at the regional or national scope, my supervisor and I decided to work 

on a tool that would be addressed primarily to the AUI community. My task will consist 

of seeking the community's primary requirements and needs to face the virus and choose 

the appropriate enablers to implement such features. In other words, I will look for the 

weapons I can programmatically design using state-of-the-art technologies to bring any 

help or support to the fight against the virus. If "MySafety" manages to prevent even one 

Covid-19 case, I would consider the work realized during this semester as a big success. 
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1) Introduction  
 

In times of uncertainty, people are subject to a lack of understanding of the situation and 

are faced to the unknown. They are usually exposed to fear, misinformation and fake 

news, and emergencies. Moreover, this state of vulnerability unveils the need of users for 

immediate answers, appropriate actions and reliable assistance. Among all the devices 

that would best fit for this usage, the smartphone is by far the best option one could opt 

for.  

Therefore this project consists in creating an Android mobile app that should allow its 

users to be reminded about safety measures, to be notified about critical situation, to be 

informed about the pandemic in Morocco on a daily basis, and to be assisted when 

assistance is needed. It must be appealing because the user should consider it as a “Covid-

19 pocket app”. The core objective is to raise awareness about Covid-19 and prevent its 

propagation. This application will be mainly addressed to AUI students who will benefit 

from several features. In fact, students will have the opportunity to check and display the 

trending news about Coronavirus in Morocco. Moreover, they will be able to access 

statistics about Coronavirus provided by reliable and accurate sources. The application 

contains also a section dedicated for urgent situations and provides urgent services 

depending on the user location. In addition to that, the application is providing useful and 

pertinent information related to Covid-19 prevention. Although this sanitary crisis is 

handled by numerous authorities and worldwide organizations, users are subject to fake 

news spreading and misinformation. In this regard, the app provides a “News” section 

where the user can find answers for questions they may have . In case, a user has been 

infected by the virus and would like to know more about the treatments and the closest 

health centers, a section has been implemented for this purpose.  

This report explains all the steps through while working on this project from the idea to 

the deployment. 
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2) Methodology 
 

 2.1) Feasibility Study 

 

This feasibility study will target some areas which need to be discussed to determine the 

feasibility of the project such as the technical, operational, and scheduling requirements. 

For the scheduling of the project, I must establish a timeline to ensure that I will have 

complete this application and keep track of my overall progress. My primary activity will 

consist of developing the mobile application and merge all the specific features with it. 

All of my future ideas, enhancements should respect the chronological scope of the 

project. Here is my tentative time line  

Period of 

time  

12/10 →18/10 19/10 →1/11 02/11→22/11 23/11 → 14/12 

Work to be 

done 

Set up Android 

project.  

Documentation  

Getting 

feedback from 

AUI 

community 

Connect the 

app to Firebase 

and start 

designing 

resource files 

Deal with 

networking and 

have a 

presentable 

product. 

Retrieve statistics 

from Covid-19 API 

and display them. 

Retrieve articles 

from News API 

Fix Articles adapter 

class. 

Fix bugs and 

enhance 

features 

Write final 

report + 

professional 

CV 

 

For the technical aspect of the project, I will be using as a primary Integrated Developing 

Environment Android Studio and its associated programming language Kotlin, which I 

have learned during my exchange semester in the US. For the record, Kotlin is releasing 

its new version 1.4 and I will be attending the keynote remotely to see what are the new 

features and enhancements made. As Android is a Google product now, I will be leaning 

on the set of Google technologies. Therefore, as a database system I will use Firebase 
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which provides numerous advantages such as: Authentication, Real Time database, 

Analytics, Crashlytics and last but not least, a Machine Learning kit which could be 

useful for some features I will be working on. The current situation can only allow people 

to have this pocket-app on their smartphones. This is a time where people need right 

information, helpful advice and preventive measures. This is the aim of My Safety 

2.2) Software Engineering process 
 

The particularity of designing a mobile application is that it comes with the freedom of 

implementation. I, personally, opted for a feature-oriented approach as it allows me to 

assess and determine the quality of a specific feature and my overall work. Moreover, 

focusing on features rather than on the project at its whole, increases productivity and 

enhances developing performance. Therefore, the incremental model is the approach I 

used in my project. 

 

Figure 1:  Incremental Model 
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2.3) Initial specifications 
 

Since the app is addressed primarily for people on campus, the first step in the analysis 

phase should consist of gathering information about prospective services and ideas the 

users may want to use and ask for their needs. Based on their feedback, I will be 

designing services that could best fit with their needs. Doing so will allow me 

categorizing and grouping each of the services that will be provided by the app and do a 

sort of mapping to determine how efficiently the service is responding to the need.                                                                                                    

After that the specifications have been defined and the analysis is done, the design part of 

the project will come in. During this phase, I will use the data gathered to create a global 

architecture of the app and come up with a data model appropriate with the scenario. 

Hence, I will come up with activity diagram of the app showing all the main screens. I 

will be using a software or a design tool to help me with the design phase. The non-

functional requirements will push me to adopt a different approach regarding data storing 

and management. Therefore, a good practice is to use the Google product, Firebase since 

it offers several backend services such as real time database, a powerful authentication 

systems, testing. Moreover, It is a powerful tool that will even help me with the usage of 

Machine Learning in my app, if need be.                                                                                                        

After the design phase, I will be able to start implementing my solution. The standard IDE 

for Android application is Android Studio and my main primary language will be Kotlin, 

the programming language wanted and recommended by Google for the development of 

Android applications. Along with this phase, I will also proceed to the testing phase by 

deploying the app on several devices, preferably different types of Android devices to 

determine the reliability and to check the ubiquitous access requirement.                                                                                                                                       
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3) STEEPLE Analysis 
 

Societal 

This application aims for the well-being of a community members. By downloading the 

app, the user will get efficient and useful resources and advice helping the community to 

prevent the spread of the Covid-19. It societal value is high insofar as users can connect to 

friends who are also users. 

 

Technological 

The use of REST APIs, networking and image loading libraries, and Firebase in this app 

is responsible for a great deal of efficiency, extensibility, scalability, and great user 

experience. Nowadays, people want reliable information and fast. This is what this project 

is aiming at. Furthermore, my primary programming language is Kotlin which is a 

language rather new and recognized by Google. It supports the last enhancements in terms 

of performance and code readability.  

Ethical 

As the question of data privacy is getting prioritized by all the business handling data, this 

app is also storing sensitive data about its users. In fact, it stores their credentials, phone 

numbers and the user can even inform the system if they got infected or not by the virus. 

Such information must be kept strictly secured and no data breach can be tolerated. The 

ethical factor is, thus, highly present is this project. 

 

Environmental  

There is no real environmental aspect in this project. With this being said, the app allows 

users to read online articles which will deter them from buying newspaper if they want 

news about Covid-19  
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Political  

This project does not deal with politics and no political factors are involved. 

 

Legal 

Users must accept some conditions of usage because the system will be collecting some 

sensitive data which may be manipulated for some purpose. Therefore, in order to prevent 

legal actions, the legal component must thoroughly defined in the scope of this app  

Economical 

As I am in a development stage, I only chose free features for this project, hence the app 

will be free of use. However, as the load grows with the increase of users hence 

leveraging more functionalities, the free functionalities such as APIs won’t be able to 

support the new load. I will then have to move to subscription plan while keeping the app 

100% free. 
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4) Project requirements 

 

4.1) Functional requirements 

 

• The user shall be able to signup  

The app should allow the user to register to the app by entering information such as name, 

phone, email, password. The system should also be able to detect any weak password and 

inform the user if their input does not comply with the standard formats. 

• The user shall be able to log in  

When the sign up is successful, the user goes logically through the login to validate the 

entered credentials and to give the user access to the app’s functionalities. 

• The user shall be able to log out. 

If the user doesn’t want to interact with the app anymore, they can log out. To enhance 

the user experience, only a long click should log the user out. 

• The user shall be able to retrieve fresh news related to Covid-19 in Morocco. 

When they are in the app, the user should be able to click on the “News” feature button 

and they should be able to get a list of articles related to Covid-19 in Morocco. For a 

better visualization, they should be able to read the article’s title, a snippet of the article’s 

content and a picture to illustrate the article. 

• The user shall be able to read an article from the website without leaving the application 

In the “News” activity, if the user wants to read an article, the system should not let them 

leave the application and call the browser by passing the article URL. Instead, the app 

should be able to embed the browser in the app so that it maximizes the user experience. 
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• The user shall be able to check updated a reliable statistics about the Covid-19 situation in 

Morocco. 

A dedicated activity should retrieve and present to the user reliable and accurate statistics 

regarding the epidemiological situation in Morocco. 

• The user shall be able to use the assistance services provided by the app in case of an 

emergency. 

Another feature must be dedicated for emergencies. In case, a user needs urgent 

assistance, the user should be able to call the competent services either on campus or off 

campus. 

4.2) Non-Functional requirements 

 

• The app shall be scalable 

Given the possibility that the app will improve and enhance its services, the load can grow 

easily either by an increase of the number of users or of the number of transactions per 

user . Therefore the app shall be able to preserve its performance at ta linearly increasing 

cost.  

• The app shall be extensible  

The application shall be able to extend the requirements by minimizing development and 

deployment costs and by reducing the side effects. 

• The app  shall preserve the integrity, confidentiality and authenticity of its users 

As the users are inputting sensitive information such as names, phone numbers, emails, 

passwords, these data must be protected at any cost.  

• The app shall be performant  
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5) Design 
 

5.1) Mobile and Android 
 

Nowadays everybody has a smartphone and everybody is connected, therefore there is no 

better support for an application than a mobile application. Moreover, this application 

aims to prevent users which means that interaction is constant between the user and the 

services.  

From a developer perspective, implementing a mobile application bring more flexibility 

in the sense that I get to control the full project including the idea, the UI design, the 

frontend and the backend. 

Android is the most used mobile operating system in the world. Around 2 billion users 

run their smartphone with Android.  

From a developer perspective, Android is great because it provides a great return on 

investment with lower costs. In fact, the easy availability Android SDK constitutes a big 

advantage of Android app development. Moreover, its deployment is very fast  

is transparent, the Android community is larger and the resources are really well 

documented. 

 

Figure 2 : Global Smartphone Market Share by Platform 
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5.2) Technology enablers 

 

For this project, I chose to use a programming language I learned when I was abroad for 

my exchange semester. This language is called Kotlin; it is developed by JetBrains  it is a 

cousin of Java and is developed by JetBrains. Similarly to its cousin, it runs on the JVM 

and it is interoperable with Java. Moreover it is multiplatform and it improves upon the 

shortcomings of Java: verbosity, nullability, mutability. 

From October 12th to 15th, I attended the Kotlin 1.4 online event where I had the 

opportunity to learn and discover the latest enhancements and features of this 

programming language. One of the main projects Kotlin has worked on is their new 

compiler. The new Kotlin compiler is going to be really fast; it will unify all the 

supported platforms and provide an API for compiler extensions  [1] 

 

 

Figure 3: Kotlin’s logo 

 

For this project, I also used GitHub in this project to keep records of my work and my 

overall progress. I also encourage contributors to  

GitHub is a website for hosting projects developed using git, provides a “social” aspect –

easy collaboration, and contributions. GitHub uses Git, a version control system for 

software projects, stores code/resources/etc and modifications to the project overtime 

 

Figure 4: GitHub’s logo 
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When it comes to storing data, authenticating users, keeping track of crashes and issues, 

there is no better way than using Firebase. In other words, if you want to develop quickly 

a high quality app, then the platform that should come to your mind is Firebase. 

Traditionally, the developer used to implement both the  

 

Figure 5: Comparison Traditional way and Firebase 

Firebase is a Google product that englobes a variety of tools. It is a toolkit that provides a 

set of services that are originally complex to implement. Instead, Firebase allows the 

developer to use these services to focus on the app itself. Sometimes, Firebase is called 

“backend as a service” because it really saves a huge amount of time to the developer. 
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In this project, I have used several services provided by the Firebase SDK. As they are 

shown in Appendix Figure… here are the services that will be explained later in the 

“Libraries and SDK” section  

• Authentication 

• Real-time Database 

• Analytics 

• Crashlytics 

 

Figure 6: Firebase’s logo 

 

 

There is no better Integrated Developing Environment other than Android Studio. Based 

on IntelliJ IDEA, “Android Studio provides the fastest possible turnaround on your 

coding and running workflow” [6]. It has an intelligent code editor which helped me write 

better code, embellish the format and autocomplete sentences. Android Studio also 

provides a tool for UI design which makes screen design easier than even.  

 

 

Figure 7: Android Studio’s logo 
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5.3) Application Design 

 

5.3.1) Architecture 

First of all, when the user will launch the application for the first time, they will get 

prompted to enter their credentials. As they may not have an accounting when launching 

the app, they will be request to sign up. The sign up activity will consist  

The application is divided into several modules, each responsible for a specific role in 

promoting prevention against the virus. These modules are complementary and they 

constitute straightforward tools anyone should have in their smartphones. 

The first module of the application is called ‘News”. As the coronavirus situation is under 

constant change, a lot of information is spread on the social network and users could be 

victim of misinformation or fake news. The goal of having a module dedicated to “News” 

emphasizes the need for an accurate, reliable and true information so that the user doesn’t 

need to check the veracity of the facts.  

The news must be presented in a scrollable screen, giving the user the flexibility to choose 

the article of their choice. Once an article is clicked, the user should able to read the 

article without leaving the app to maximize the user experience.  

The second module of this application represents a “Help” section. It is very important to 

provide help and support when uncertainty reigns in the atmosphere. Help may be a big 

word but in the app, I have categorized two sorts of “Help”. First, the “Help” addressed 

for the community in campus. Al Akhawayn University provides efficient and remarkable 

sources of help and support. If a community members is facing health difficulties, the 

health center is available 24/7 and this service is accessible through the app which can 

make a call to the health center in a matter of seconds. The second type of “Help” 

provided on campus is Counseling Services. According to this Covid-19 

The third module of this applications concerns the transparency of statistics and its good 

representation. This module should give quick and accurate information to the user about 

the health situation in Morocco. This gives a better overview of the situation and when the 

situation is alarming, it can deter people from going outside.  
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Figure 8:  Use Case Diagram 

 

5.3.2) Real-time database 

 

A project related to Covid-19 requires a lot of data. This section describes how I managed 

data in this project. The spirit of this project is not in about leveraging the power of 

relational database. The data I use in this project must be stores safely and fetched 

quickly. Therefore, there are no better options than using Firebase Real-time database.  

The first set of data I stored is data related to the users. A user is defined by a first name, 

last name, email address, password and it’s uniquely identified by a phone number. 

The second set of data I stored is Covid-19 statistics data. Although I am using an API to 

fetch statistics, it is better to store it in Firebase because as the load grows, REST API 

requests will grow as well. To satisfy the scalability requirement, storing data in Firebase 

would allow a quick fetch and the data could be used for other purposes such as graphs 

drawing, predictions. In case, the provider API is not functioning, the app would fetch 

data from the database directly. 
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6) Implementation 

 

6.1) Project structure 

 

Gradle  

The development of an application is made up of many stages. Among them, the build 

stage which is the most important. It allows to transform a source code, into a set of 

executable code constituting a machine representation. Gradle is a third-generation build 

system offering a flexible approach for building Java/Kotlin, Groovy and Scala and Java 

EE projects. It uses the best features of each of the existing tools such as a framework for 

development, a framework for building the project, naming conventions, while always 

offering customization according to the needs of the user. Using Android Studio lead to 

using Gradle to build the project. In fact, Android Studio uses Gradle to automate and 

manage the build process. As a comparison, using Gradle was a better option than using 

Maven. In fact, Gradle compares better than Maven in terms of flexibility, performance 

and dependency management. Finally, Google chose Gradle as the official build tool for 

Android. 

 

Manifest file 

The manifest file is a file  where I specify the different options for my project, such as the 

hardware needed to run them, some security settings or more or less trivial information 

such as the name of the application and its icon. Also, the manifest file is used to declare 

the activities used in the apps. One famous mistake is to forget to declare an activity in the 

Manifest file and run the app. It will result in a pure and simple crash. 

Permissions 

In order to use data or hardware from other part of the device, the app needs to declare 

some permissions. These permissions are granted to the app either at installation time or 

at run time. They are declared in the manifest file. For my project, I have used 4 

permissions as indicated in Figure 3 of the appendix. 

 



22 
 

6.2) User interface 

As this application is addressed to a variety of individuals, it must be as clear and as 

simple as possible. In order to maximize the user experience, the features designed 

previously and should be presented appropriately and the content should be appealing. 

The design of the screen has been implemented using XML in resources files.  

 

Figure 9: Main page  
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6.3) Networking and backend  

In this section, I will describe all the methods and operations that were used in the 

backend and networking. 

a. News API 

News API is a powerful, robust, and free HTTP REST API for “searching and retrieving 

live articles from all over the web” [8]. Articles can be fetched using combinations of 

different criteria such as a key word, a source name, a language. Moreover the API allows 

you to sort the results by popularity or relevancy. Although it is free for the development 

stage, it requires an authentication from the client. In this project, I used an API key to be 

able to make requests. Among its international news sources there are: The Washington 

Post, CNN, The NYT, Le Monde, The Independent. However, some Moroccan articles 

are also fetched from Le Matin, L’Economiste, le360, Maroc Hebdo… 

In order to get news about covid-19 in Morocco, I add in the GET request two 

parameters: 

 Code: covid-19  and  country: “ma” 

When the request is executed, I get as response JSON results which I parse and adapt 

them in the container and display the article in the recycler view. 

I used News API because it is fast, free and easy to integrate. 

 

b. Covid-19 API 

The Covid-19 API is a free API that fetches statistics about the epidemiological situation 

in the world. I used it in my project by sending a HTTPS GET request with the current 

date as a parameter, it automatically retrieves the stat corresponding to that day. In case 

data is not available, I have implemented an algorithm that retrieves the statistics of the 

closest day to the current date. This should not be systematically used but now that the 

pandemic is a relatively new event, sometimes Moroccan statistics are not communicated 

on time. However, by giving the user results pretty close to the true data enhances the user 

experience. 
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c. Firebase 

 

Crashlytics 

When my app is released to the public, I need some way to monitor how users are 

interacting with the app and what problems they are facing. It is hard to know how my 

app will behave across the wide variety of Android devices.  

Therefore, I decided to use a Firebase tool that allows me to automatically report and 

monitor crashes as shown in Figure … 

All I need is to apply to plugin and add the Crashlytics SDK dependency in the 

build.gradle file.  

 

Figure 10:  Crashlytics dashboard 

Analytics 

In addition to Crashlytics, it is useful to know the total number of users, what screens they 

spend their time on, loyalty scores… 

Some analytics are automatically captured by Firebase such as the screens views, the most 

OS used, the users’ countries but some other analytics must be handled by the developer. 

For example, capturing button clicks events would be done by the developer. 
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Figure 11: Analytics geographical distribution 

Analytics can also capture more data that would be really impossible to catch from a 

developer perspective. For example, it provides data about user engagement by showing 

which screens are most used as shows Figure 12. Analytics can also show user’s position 

in the world and determines the number of sessions per country for example. 

 

Figure 12 Screens view 
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6.4) Activities 

 

a. Login Activity 

The login activity is the launcher activity of this application. The user is request to enter 

their credentials: email + password to access their dashboard. When the button “Login” is 

pressed, comes the authentication process by Firebase. The latter handles credentials 

checking but also network errors. For a better user experience, when the “Login” button is 

clicked, the app retrieves the user’s name and displays the following cordial message 

“Welcome [user’s name]”. If the user isn’t registered yet, a link allows them to sign up, 

by making a smooth transition to the right screen. 

 

Figure 13: Login Activity 
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b. Sign up Activity 

When a user is new to the app, they have to sign up first. The sign up phase consists on 

entering user information such as name, email address, phone number and a password. As 

sign up is also handled by Firebase, the latter imposes some restrictions on the password’s 

length hence enforcing security and authentication. Furthermore, Firebase can also check 

the entered email address format. In case an email address does not contain a “@”, an 

error is returned. If all the criteria are met, the user is created and they are automatically 

logged in their new dashboard.  

 

 

Figure 14:  Sign up Activity 
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c. News Activity 

The “News” activity’s purpose is to present clearly the big headlines about Covid19 in 

Morocco. For this activity, I have used a free a famous API called newapi.org. I have 

created 3 classes which belong to the same package, articles. 

The first class is not really a class but rather, a data class. It’s supposed to be the entity 

that holds an article information. An article generally contains a title, a snippet, an URL 

and an image URL.  

The second class used in the articles package is the articles activity. In order to make the 

screen easily and quickly scrollable, I decided to use a RecyclerView where a list of 

articles is displayed. Therefore, the articles activity class is roughly the structure or the 

component which will serve as a basis for the articles to be shown. Moreover the articles 

activity view is responsible for retrieving the articles from the news API which are sent to 

the next class. 

 Hence, the last class used is the article adapter activity. The previous class represents the 

structure and how the articles will appear. The article adapter concerns the article itself. It 

is responsible of putting the title, image an snippet received as a response from the API 

and sent by the Articles Activity class to the Article Adapter class in their corresponding 

place. The structure of the article is based on a CardView.  

 

Figure 15: News Activity 
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For a better user experience, I have implemented a web view so that when the user clicks 

on an article, the app open the browser through a “WebView” and the user can read the 

article without leaving the app. Find the Web View implementation in Figure 8 of the 

appendix. 

 

Figure  16: Reading article in the app using a Web View 

 

d. Help Activity 

The help activity consists on offering the user all kinds of help over different supports. 

The app adapts to the user’s current location. Whether the user is on campus or off 

campus, several options will be provided. 

Help on campus: 

• Health center: By clicking on the health center icon, the app makes automatically a 

phone call to the AUI health center. 

• Counselling services: By clicking on the counselling services icon, the app 

automatically opens the email application, autofill the subject, recipient and the 

body’s header. 

• Security department: By clicking on the security department icon, an phone call is 

automatically made to the security department. 
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Help off campus: 

• Ambulance 

• Police 

• Gendarmerie royale 

• Epidemiological center 

 

 

Figure 17: Help screen 

 

e. Statistics Activity 

The statistics activity is responsible for retrieving data about the current epidemiological 

situation in Morocco. As explained in section 6.3.b, the covid-19 API allow “accessing 

data on Covid-19 through an easy API for free. Data is sourced from Johns Hopkins 

CSSE” [7] 
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6.5) Libraries  
 

a) OkHttp 

HTTP requests can be hard to implement especially in the context of a web app. It would 

take so much time and investment to create a client, call the socket API, execute the 

request. Instead, a good practice is to use an already-implemented library that does the 

work for us so that we don’t reinvent the wheel. MySafety primarily uses GET requests to 

retrieve articles, statistics and other API calls. Therefore, in order to handle HTTP 

requests, I used a library that create HTTP clients, build a request and execute it.  

b) Picasso  

In Android programming, it is easy to display PNGs, JPGs or SVGs if they are under the 

resource/drawable directory. However, if I want to retrieve an image to illustrate an 

article or for any other purpose, I will have to load it dynamically. Therefore, I could 

upload an image from the SD card or download it directly from the network. In this 

project, I used pictures to illustrate articles in order to enhance the user experience.  

I could have written the code myself by there would be several considerations to take into 

account such as 

• Image caching (in memory or/and in disk) 

• Network lag/errors handling. 

• Images of different extensions or format handling. 

Hence, the best option is to leverage some library’s functionalities so that I don’t need to 

reinvent the wheel. Choosing an image handling library was not really a complexity. I had 

the choice between Glide by Bumpetch [3], Picasso by Square [4] and Fresco by 

Facebook [5] 

 

Figure 18:  Picasso rating on GitHub 
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7) Future Work 

Due to lack of time and the stressful situation caused by the coronavirus, some features 

could not be implemented. However, in this section I will explain these features and 

describe how they should be designed. 

Since this application is primarily aimed at AUI students, it would be wise to implement 

an authentication system linked to the university's services. Indeed, the authentication 

process will still be managed by Firebase but users will have to confirm their belonging to 

the AUI community by clicking on a link that will be sent to them in their respective 

email addresses. 

 

Figure 19:  Sign in methods provided by Firebase 

As visible in Figure 19 , Firebase provides sign in method for Microsoft accounts. Hence, 

I could leverage the Microsoft sign in method with AUI email addresses.  

The “Statistics” feature can still be enhanced by adding a graphs that translates the 

numeric information. In order to that, there is a Android library called Android Graph 

library that draws lines, pie charts given a set of data. As an outcome, the “Statistics” 

feature should look like Figure 20 
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Figure 20: Using Android Graph Library to visualize Covid-19 data 

Several studies [9] have shown that lockdown during the Covid-19 pandemic lead 

to health benefits. One way of encouraging people to stay in their home is by adding a 

feature in “My Safety”. This feature would remind them, and even reward them for 

staying a long period of time in their home. One way to implement such a feature is by 

using the Activity Recognition API. Every cellphone has sensors (gravity, gyroscope, 

ambient light, barometer….). The Activity Recognition API leverages those sensors to 

determine quite accurately the activity of each user. For example, it can determine 

whether a user is sleeping, driving, doing exercise… 

 

Figure 21: Activity Recognition API 
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While working on this project, I was thinking of some solutions other than 

prevention to fight the virus. Among the many solutions that were developed by some 

countries, we have found many dysfunctions and sometimes the Bluetooth technologies 

were not 100% reliable. Therefore, I came up with an idea that would require some laws 

derogations and would address ethical questions. One way of preventing the spread of 

Covid-19 among a community is first and foremost by informing the system at an initial 

step whether the users are tested positive or not for the Covid-19 test. In this way, the 

system will collect the identities of infected people.  

When a user signs up to My Safety, they are required to enter a phone number. In fact, the 

phone number is the unique identifier for each user. It is interesting to have such ID as 

primarily because doing so we can map a friendship network using the available data. In 

other words, let’s assume that Person A and Person B are both using My Safety, and let’s 

assume that Person A knows Person B, thus they are sharing phone numbers. If Person A 

is tested positive, the system would inform Person B that at least one of their friends is 

tested positive. Of course, this solution would require some bona fides from the users. 

 Finally, I should design an “Manage my account” page so that the user could 

update their information such as their phone number, which would need to be verified 

again because it is the user’s unique identifier. 
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8) Conclusion 

 

This project summarizes the skills and knowledge I acquired at AUI during these last 

years. Besides the skills, I have also gained maturity in my work and the way I design 

solutions to problems. For my capstone, I always intended to conceive a tool that satisfies 

the needs of a particular community. With the Covid-19 pandemic that struck us this year, 

this intention became an obligation.  

While working on this app, I really focused on making this application as pleasant and 

easy as possible to the user. Although there is no real course for material design, I 

browsed dozens of resources on the net that helped me build an appealing user interface. I 

considered it as a training for the future mobile applications I would develop. 

Despite a difficult semester with major changes, I managed to preserve a constant work 

rhythm while keeping in touch with my supervisor. It required discipline, maturity and 

commitment. From a technical perspective, this project was rich in terms of software 

design and good practices. In fact, I enjoyed working with the latest technologies for 

Android programming. Attending big tech events, browsing GitHub repositories, 

interacting with the programming community through LinkedIn or Stackoverflow has 

been a rich and fruitful experience. 

This project demonstrated the ability of adaption that one could adopt in times of crisis, 

but it could also represent a prototype for other awareness campaigns. In concertation 

with Dr. Harroud, this project could be extended to more uses relevant to campus life 

such as an app that would notify about the cyberattacks danger that could threaten AUI 

students, or notify about the safety situation in Ifrane… 
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10)   Appendix  

 

 

Figure 1: Using appropriate day format to retrieve data from covid-19API 

 

Figure 2: Firebase dependencies 

 

Figure 3: Permissions 
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Figure 4: Importing programmatically all Covid-19 stats about Morocco from 

covid19api.com 

 

 

Figure 5: Usage of Picasso  

 

 

Figure 6: Retrieving contacts 
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Figure 7:  Emailing counseling services programmatically 

 

 

 

Figure 8:  Web View implementation 
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Figure 9: OkHttp Client 

 

 

Figure 10:  Request Call 
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Figure 11: Request build 

 

Figure 12:  Screenshot of Firebase real-time database 

 


