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GENERAL INTRODUCTION

Today, our lives have become easier with the rapid development of technology, which is
now integrated into all our daily activities. One of the most popular technological advancements
is the smartphone, which offers numerous benefits and plays a significant role in our lives. While
phones were originally used for making calls and sending messages, they now provide a wide
range of features and services. These include playing games, watching movies or news, and
accessing various smart applications. Moreover, smartphones have internet connectivity, enabling
the creation of social networking applications that effectively shrink the world into a small village.
These applications have found utility in multiple domains, such as the medical field and booking
systems. For instance, they help people save time by facilitating appointment bookings from the
comfort of their homes or workplaces. They also assist doctors in managing their patients by

organizing reservations and maintaining each patient’s order.

In light of these advancements, we have embarked on designing and developing a mobile
application to simplify the process of scheduling appointments with doctors from anywhere. Our
application will also aid doctors in managing their patient queues. Furthermore, it will assist with
unfavorable weather conditions and help users navigate through traffic congestion. Importantly, it
aims to minimize the risk of cross-infections in waiting rooms, particularly in cases of severe
diseases like COVID-109.

This dissertation is divided into three chapters outlining the steps in developing an
appointment assistance application. The first chapter provides an overview of mobile applications
in general and highlights the most important platforms. In the second chapter, we present the
design of our application, including the Unified Modeling Language (UML) and the identification
of key actors who will play a role in the implementation of our management tool. We define the
functions and use cases of these actors through the use of case and sequence diagrams. The third
chapter focuses on the development environment of the mobile application, accompanied by a few
screenshots that offer a brief explanation of how to use the application's features. Finally, we
conclude with a summary of the main points of our work and evaluate the extent to which we have

achieved our goals.



CHAPTER 1

GENERAL INFORMATION ABOUT MOBILE
APPLICATIONS

1.1. Introduction

A lot of people today have a smartphone, and they take advantage of their phones by using
them in daily activities and tasks like taxi requests, reading news, social media networking, or GPS
usage.

In this chapter, we will talk about mobile applications, their types, and the most important
platforms; we will take a look at the problem of booking appointments and its solution using the
mobile application.

1.2. Mobile applications
A mobile application is a software application developed specifically for use on small,
wireless computing devices, such as smartphones and tablets, rather than desktop or laptop

computers [1].

Mobile applications are used in different domains like games, messaging, communication,
and social networking, etc. we can download any application and install it on the smartphone or
we can find it installed already on the phone, there are a lot of applications running on Android,

iPhone and Windows and some virtual machines, etc.

1.2.1. Types of mobile applications
Mobile applications are divided into three types:

1. Native apps
One of the most popular mobile apps is NATIVE, which is a software program built by

developers for use on a particular platform or device [2], that means it is developed for a single

operating system and this app will work only on this platform or operating system.

2. Web apps
A web app is an app program that is stored on a remote server and delivered over the

internet through a browser interface [3],
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3. Hybrid apps

A Hybrid app is software that combines elements of both Native apps and Web apps

[4], those apps are multi-platform technologies developed using CSS, JavaScript, and HTML,

Hybrid apps simply are web apps concealed in a native package, Instagram, Netflix, and Amazon

are most popular examples of Hybrid apps

1.2.2. Categories of mobile applications
7 main categories of apps have been able to make it to the market [5]:

>

Gaming: there are a lot of famous games that exploded in the market like pubg, candy
crush ..., etc.

Business: these apps are called productivity apps and they are the second most
demanded app among users, like buying and selling apps.

Educational: a lot of apps are designed for students and even teachers. Such apps are
designed to help kids enjoy learning new concepts and technologies.

Lifestyle: from fitness, shopping, and workout, to weight loss and more, these apps are
related to offering users ideal solutions related to their working tasks, fun, or other
lifestyle problems.

Entertainment: these apps offer an overall experience that is too refreshing for the
users, like watching videos online and chatting.

Utility: users love these apps as it helps them to get things done early and easily, such
as booking a cab, undertaking healthcare, and hiring a home repair service.

Travel: designed to make travel more comfortable, easier, informative, and fun-filled

for the users.

1.3. Mobile operating systems
Like computers, a mobile phone is powered by an operating system to run mobile apps, in

the next paragraph; we are going to mention the most known operating systems for mobile:

>

Android: Android was built from the ground-up to enable developers to create
compelling mobile applications that take full advantage of all a handset has to offer. It
was built to be truly open. Android is built on the open Linux Kernel. Furthermore, it

utilizes a custom virtual machine that was designed to optimize memory and hardware
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resources in a mobile environment. Android is open source; it can be liberally extended
to incorporate new cutting-edge technologies as they emerge [6].

> Apple 10S: iOS is a proprietary operating system that runs on mobile devices such
as the iPhone and iPad and other Apple devices. The first version of iOS was released
in June 2007 [7].

> Blackberry OS: Blackberry OS is a proprietary mobile operating system designed
specifically for RIM (research in motion) Blackberry devices, it runs on Blackberry
variant phones like the Blackberry Bold, Curve, Pearl, and Storm series [8].

» Windows OS: Windows mobile was a Microsoft operating system that targeted
smartphones and pocket PCs. It included basic apps developed with the Microsoft
Windows API and options for customization and software development with no

restrictions by Microsoft [9].

Since we chose to develop an Android application, we will give in the next pages a short

overview of the Android operating system.

1.4. Android operating system
1.4.1. Android definition

Android is an open-source operating system that offers a unified approach to application
development for mobile devices, which means that the developers need to write the code and
compile their application only one time for Android, and their application should be able to run on
different devices powered by Android. The first beta version of the Android Software
Development Kit (SDK) was released by Google in 2007 whereas the first commercial version,
Android 1.0, was released in September 2008 [10].

1.4.2. Android versions

Google makes incremental changes to the OS with each release. This often includes
security patches and performance improvements [6], these versions are introduced in the table

below:
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Android Release _—
. Name characteristics
version date
Android Include a suite of Google apps like Gmail and
10 / 23/09/2008 YouTube.
Android Introduced an onscreen virtual keyboard and the
1,5 Cupcake 27/04/2009 framework for third-party app widgets.
Android Introduced the ability for the OS to run on
1.6 Donut 15/09/2009 different screen sizes and resolutions.
Android . Added turn-by-turn voice navigation, time traffic
2.0 Eclair 26/10/2009 information, and pinch-to-zoom capability.
Added dock at the bottom of the home screen
Android which allows users to tap an icon and speak a
2.2 Froyo 20/05/2010 command. Also introduced support for Flash to
the web browser.
Ang;md Gingerbread | 06/12/2010 Introduced black and g(rtj:?)n into the user interface
Android This release was exclusive to tablets and
3.0 Honeycomb | 22/02/2011 introduced a blue space-themed holographic
to 3.2 design.
Android Introduced a unified Ul to both tablets and
40 Ice Cream | 18/10/2011 smartphones, emphasizing swiping as a
' navigational method.
Android 09/07/2012 | Introduced Google Now, a day planner service.
4.1 Jelly Bean | 13/11/2012 Added interactive notifications and improved
to 4.3 24/07/2013 voice search system.
Android KitKat 31/10/2013 Introduced lighter colors into the U_I, a_long with a
4.4 transparent status bar and white icons.
Android Introduced hands-free voice control with the
50 Lollipop 12/11/2014 spoken “ok, Google” command.
This release marked Google’s adoption of an
Android annual release schedule. Introduced more granular
6.0 Marshmallow | 05/10/2015 app permissions and support for USB-C and
fingerprint readers.
An;j BOId Noudat 22/08/2016 Introduced a native split-screen mode and the
g 04/10/2016 ability to bundle notifications by app.

and 7.1
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Ang BOId Oreo 21/08/2017 | Introduced a native picture-in-picture (PIP) mode
' 05/12/2017 and the ability to snooze notifications.
and 8.1
This version replaced the Back, Home, and
Overview buttons with a multifunctional Home
Android . button and a smaller Back button. Introduced
9.0 Ple 06/08/2018 productivity features, including suggested replies
for messages and brightness management
capabilities.
Abandoned the Back button in favor of a swipe-
Android . based approach to navigation. Introduced a dark
10 Android Q | 03/09/2019 theme and focus mode, which enables users to
limit distractions from certain apps.
Added built-in-screen recording. Created a single
Android location to view and respond to conversations
11 Red Velvet | 08/09/2020 | across multiple messaging apps. This version also
updated the chat bubbles so users can pin
conversations to the top of apps and screens.
Added customization options for the user
interface. The conversation widget let users store
Android preferred contacts on their home screens. Added
12 Snow Cone | 04/10/2021 more privacy options, including sharing when
apps access information such as camera, photos,
and microphone.
The L stands for a larger screen. This update
Android aimed to improve the Ul and optimize for the
191 07/03/2022 | larger screen of a tablet, foldable, or Chromebook.
This version added a dual-panel notification
center for tablets and foldable.
Included more customizable options such as
colors and music. Security updates included
control over information apps can access,
Android notification permission required for all apps, and
13 15/08/2022 | clearing of personal information on the clipboard.
This update enables multitasking by sharing
messages, chats, links,d photos across multiple
Android devices — including phones, tablets, and
Chromebooks.

Table 1. Android versions

1.4.3. Android System Architecture
Android OS is a stack of software components, which is roughly divided into five

sections and four main layers as shown below in Figure 1 [11].
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Applications
‘ Home ‘ ‘ Dialer ‘ ‘ Samsung ‘ ‘ ™M ‘ ‘ Browser ‘ ‘ Camera ‘ ‘ Alarm ‘ ‘ Calculator
. . Cmail Media
Contacts Voice Dial ¢ Calendar Plaver Albums Clock
Applications Framework
‘ Activity Manager ‘ ‘ Window Manager ‘ ‘ Content Providers ‘ ‘ View System ‘ ‘ Notifications ‘
Manager
‘ Package Manager ‘ ‘ Telephony Manager ‘ Resource Manager ‘ ‘ Location Manager ‘ ‘ XMPP Service ‘
Libraries
‘ Surface Manager ‘ ‘ Media Framework ‘ ‘ SQLite ‘
‘ OpenGLES ‘ ‘ Free Type ‘ ‘ LibWebCore ‘ Dalvik Virtual Machine
s [ s [ e
Linux kernel
‘ Display Driver ‘ ‘ Camera Driver ‘ ‘ Bluctooth Driver ‘ ‘ Flash Driver ‘ ‘ Binder (IPC) Driver
‘ USB Driver ‘ ‘ Keypad Driver ‘ ‘ Wifi Driver ‘ ‘ Audio Driver ‘ ‘ Power Management ‘

Figure 1.Android architecture and its components.

And these are the main components of this system:

1. Linux kernel: At the bottom of the layers is Linux 3.6 with approximately 115 patches.
This provides a level of abstraction between the device hardware and it contains all the
essential hardware drivers like the camera, keypad, and display. Also, the kernel
handles all the things that Linux is good at such as networking and a vast array of device
drivers, which take the pain out of interfacing to peripheral hardware [11].

2. Libraries: On top of the Linux kernel there is a set of libraries including the open-
source web browser engine WebKit, the well-known library libc, SQLite database
which is a useful repository for storage and sharing of application data, libraries to play

and record audio and video, SSL libraries are responsible for internet security, etc. [11].
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3. Android libraries: This category encompasses those Java-based libraries that are
specific to Android development. Examples of libraries in this category include the app
framework libraries in addition to those that facilitate user interface building, graphics
drawing, and database access. A summary of some key core Android libraries available
to the Android developer is as follows [11]:

e Android. app: provides access to the app model and is the cornerstone of all Android
apps.

e Android. content: Facilitates content access, publishing, and messaging between the
app and its components.

e Android.database: Used to access data published by content providers and includes
SQL.ite database management classes.

e Android.OpenGL: A Java interface to the OpenGL ES 3D graphics rendering API.

e Android.os: Provides apps with access to standard OS services including messages,
system services, and inter-process communication.

e Android.text: Used to render and manipulate text on a device display.

e Android.view: The fundamental building blocks of app user interfaces.

e Android.widget: A rich collection of pre-built user interfaces components such as
buttons, labels, and list views, etc.

e Android.webkit: A set of classes intended to allow web-browsing capabilities to be

built into apps.

Having covered the Java-based core libraries in the Android runtime, it is now time to turn

our attention to the C/C++-based libraries contained in this layer of the Android software stack.

4. Android Runtime: This is the third section of the architecture and is available on the
second layer from the bottom. This section provides a key component called Dalvik
Virtual Machine which is a kind of Java virtual machine specially designed and
optimized for Android. The DVM makes use of Linux core features like memory
management and multithreading, which are intrinsic in the Java language. It also enables

every Android app to run its process, with its instance of the DVM.

The Android runtime also provides a set of core libraries that enable Android app

developers to write Android apps using standard Java programming language.
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4. Application Framework: The app Framework layer provides many higher-
level services to apps in the form of Java classes. Application developers are
allowed to make use of these services in their apps.

The Android framework includes the following key services:

e Activity Manager: Controls all aspects of the application lifecycle and activity stack.

e Content Providers: Allows apps to publish and share data with other apps.

e Resource Manager: Provides access to non-code embedded resources such as
strings, color settings, and user interface layouts.

o Notifications Manager: Allows apps to display alerts and notifications to the user.

e View System: An extensible set of views used to create application user interfaces.

6. Applications: You will find all the Android applications on the top layer. You will
write your application to be installed on this layer only. Examples of such applications

are contacts, browsers, games, etc.

1.5. Subject presentation
1.5.1. The problem of booking appointments

A lot of patients have a problem with making a doctor’s appointment, like living far from
the clinic, hard weather changes, and transport problems. They have to waste hours and hours
waiting for their turns, and the biggest problem here is how to avoid gathering in the waiting room

which rise the percentage of being affected by an infectious disease like Covid-19.

1.5.2. The solution with a mobile application

We are in a revolution of technology and raging competition between mobile companies,
mobile phones became cheaper especially those using the Android operating system and we can
find at least one phone in each house. Because of that, we think to develop a mobile application
that works on Android OS to facilitate having appointments for those patients, this app allows
them to have an appointment from anywhere and gives them a chance to go into the clinic anytime
they want, they can consult the booking list and know their order, as a result, they gain a lot of
time for another activity. They can also consult the doctor’s announcements for example if he

changes his address or he is on a holiday.
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1.6. Conclusion
All domains are going to be digitized and booking appointments must have its share of

digitization. Therefore, we chose to develop a mobile application for its benefits and use
smartphones to help people and make their lives easier. In this chapter, we have seen smart apps
in general and their types, we also mentioned the most famous operating systems, and finally, we
presented the problem of having a doctor’s appointment and the solution using a mobile
application on Android. In the next chapter, we will take a look at the analysis and design of our

doctor’s appointment booking application.

10



CHAPTER 2
ANALYSIS AND DESIGN

2.1. Introduction

The first step of designing an application is to analyze the situation to take into
consideration the constraints, risks, and everything related to the development of any application.
Before starting the development, we will identify all features of our application, specify our
objectives and express all needs of the actors. This chapter contains the architecture of our
application, the identification of actors and their needs, and course of the modeling language
(UML). All needs will be modeled by a use case diagram for each actor, followed by their sequence

diagrams and finally the class diagram.

2.2. General Architecture of our application

Our application is divided into two applications, the first is for the doctor or his receptionist
and the second one is for patients. The next figure identifies the synchronization of data

momentarily (real-time update of data) if any user changed something.

)

~—’
Synchroniser tous les appareils

=1 T ¢

Figure 2. The general architecture of our application

11
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2.3. UML

The Unified Modeling Language (UML) is a graphical language for visualizing,
specifying, constructing, and documenting the artifacts of a software-intensive system. The UML
gives you a standard way to write a system's blueprints, covering conceptual things, such as
business processes and system functions, as well as concrete things, such as classes written in a
specific programming language, database schemas, and reusable software components [19]. In our

case we use three types of UML diagrams: use case diagram, sequence diagram, and class diagram.

2.3.1. Use Case Diagram

The use case diagrams describe the functionality of a system in terms of actors, goals as
use cases, and dependencies among them. In another word, they represent the list of actions or
event steps typically defining the interactions between the actor and the system (the application)
to achieve a goal [12].

In our application, we have two types of actors, the patient (user) who is a member of our
app and he can use it within his account’s limits. The other user is the admin who is the doctor or

his receptionist, where they have all permissions and controls.

2.3.1.1. Use case diagram of the user: as shown in Figure 3, the user has many functionalities

that we can summarize as:

e Create a user account.

e Loginand log out.

e Make an appointment and cancel it.

e Consult the order of patients in the list.

e Consult and interact with the doctor’s announcements.
e Contact and text the doctor.

e Manage his account and receive notifications.

12
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/— consult and interact with doctor's announcements ~  >vttttttTtYY ’

/ contact and text the doctor e -
] ainclude»

patient \ .
consult the order of patients in the list «lnclude» """

- : )

S - 4"
.

’ r’ ; 3
;" ."
i authentification

|
/

o ey
login
,':’7 1

«include» .-~

)
\ «dnclude»

Figure 3. User use case diagram.

2.3.1.2. Use case diagram of the admin: as shown in Figure 4, the admin has many functionalities

that we can summarize as:

e Create an admin account.

e Loginand Log out.

e Create and consult booking list.

e Make an appointment manually.

e Cancel and delete appointments.

e Post and delete announcements.

e Manage his account and receive notifications.

e Receive and respond to patient messages

13



Chapter 2: Analysis and Design.

receptionist-doctor

-------------------------------------------
«extends
. authentification
«include» ,
text the patient - - remem . "

«include» ) “n___ ‘-._‘ H «include»
make appointment manually =~ _r-eroroooooooooooseeeees ;

. - T 7 A

P manage account and receive notifications AR A

= «includes PO
receptionist o S0

cancel or delete appointment -ttt mclude """"" foo

« > .

create and consult booking list ~ Dresreooooeooeees premToommommeenes ’ !
«include» ‘

Figure 4. Admin use case diagram.

In the next paragraphs, we will provide a textual explanation to specify the requirements

of some use cases that we reckon are very important in our work:

i. Authentication’s use case

The Authentication provides access to reserved features for each type of user, includes log
in with email and password. It is required from both admin and user, authentication needs an
accessible application and connection to the internet as pre-conditions, if the authentication process

failed, an error message will be sent to them.

ii. Create account use case

Any user needs to create an account to have advantage of the application’s features. The
creation of a new account needs access to the application and a connection to the internet; both the

admin and user do it by filling all fields with valid information.

iii. Make appointment’s use case

The main purpose of our application is to make appointments; the two actors need an

existing booking list to register on it before the ending time. They can register in a booking list

14
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just once, making an appointment ends with failure in case of a blank name or a bad connection to

the internet.

iv.  Delete/cancel appointment’s use case

On the other hand, the actors have the freedom to cancel their appointments sometimes;
we make them able to cancel them at any time for any reason. They must make an appointment to
cancel it, this process needs the same conditions as making an appointment: connection to the
internet, success authentication, accessible application, and of course the existence of the member
on the booking list.

V. Post announcement’s use case

This is only for the admin, who he can post announcements to inform his patient about any
news, notes, or advice. To post an announcement the admin needs to insert an image with a textual
description, the previous conditions are required also. The admin can delete an existing

announcement if he wants to.

2.3.3. Sequence Diagram

A sequence diagram represents communication between objects in terms of a sequence of
messages [12]. The next part contains the main sequence diagrams of our system according to the
use cases, the authentication and inscription sequence diagrams are not mentioned because they

are probably the same in all applications.

I.  Make appointment Sequence Diagram

By Admin: the admin needs to login into the admin’s application successfully, and then
click on the ‘add patient” button. A query starts here to check if an existing list is started: in case
of started list, the admin must enter a patient name (non-blank) then the application sends the
patient name to the database where it checks the existence of that member in the booking list. if
yes, the application asks the admin to change the patient name, else, the database updates the
booklist by adding the patient name to the list. As a result, the appointment is registered
successfully. On the other hand, the application informs the admin that there is no started list, the

scenario detailed in Figure [5] below.
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sd make appointment by admin /.J

admin application FB database
1: click on add patient button e
: o lJ_IT_‘E : check list
W q 3 ask to enter patient name _T
[list started] 4" eniter parient name - : 5 : send username

h 4

: lj:_‘ 6 : check member
alt existing member J R PR T . T L1
O e ettt il - Rl St LR 7 : an existing member

8 : vou made appointment before
[member exists]
e ] et 1
[not member] : S : name not found L
: 10 : send update querry - 11 : update list
... 13 Fppoinment made with success < 12 member added foTist
[no started list] ﬂ( 14 : you did not start any list

Figure 5.Sequence diagram of making appointments by admin.

By user/patient: the user needs to login into the user’s application successfully, then click
on the ‘make appointment’ button. The process begins with a query to check if an existing list has
been started. If the list has been started, the application sends the username to the database to verify
if the member already exists in the booking list. If the member is found in the booking list, the
application informs the user that they have made an appointment before. However, if the member
is not found, the database updates the booklist by adding the patient's name. This results in the
successful registration of the appointment. As a result, the appointment is registered successfully.
On the other hand, the application informs the user that there is no started list, the scenario detailed

in Figure [6].
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sd make appointment by patient )

patient application FB database

P

1: click on make appointment button - J:_‘ 2 : check the list

alt started list ) I_J 3 : cend username and update querr}“;

[list is started] J:_‘fl : check member
alt check member : et en e eqr e eng e nnans L_'
M ez mm e mme e eemees s 5 : an existing member ;
o i” 6 : you made an appointment before ] ) :
[existing member ]; 7 : name not found in the list
[not member] § : send update querry

11 : appointment registred

9 : update list
i D 10 member added
IGiwmnrmnrs e et e

[no started list] ( 12 : no booking list yet

Figure 6.Sequence diagram of making appointments by the user.

Cancel appointment Sequence diagram
By admin: this diagram describes the operation of appointment cancelation from the
admin’s application. Where the admin needs a successful authentication before choosing a name
from the booking list to cancel his reservation, the application here asks for confirmation. The
admin has two choices either to cancel his order and terminate the operation or to confirm it, then
the application sends a deletion query to the database where it updates the booking list by removing

the patient from it. This diagram is shown in Figure [7].

By user: this diagram describes the operation of appointment cancelation from the user’s
application. Where the user needs a successful authentication before entering the booking list and
choosing the cancelation option, the application here asks the database if that user has made an
appointment before, then it asks for confirmation to cancel the appointment or cancel the removing
operation if the user was a member in the list if the user was not a member in the booking list the

application sends an error message, this diagram is detailed in figure [8].
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sd delete patient by admin )

[cancel the order]

7 : cancel order

admin application FB database
1 : enter to the booking list
2 : choose patient to delete
c...3:ask o confirmorder |_|
alt confirm order : 4 : confirm delete order » ;I 5 : send update querry -
[confirm order to delete] |_| 6 : update

Figure 7. Sequence diagram of appointment's cancelation/deletion by admin.

sd cancel appointment by patient )

patient

1: enter to the booking list

application

FB database

2 : choose cancel appointment

3 : send user informations

- |J'|T—\ 4 : check member

alt checking member )

[member in the list]

6 : ask to confirm the cancel order

5 : member in the list

SR ittt Lt hr

I

alt confirm order )

7+ confirm cancel order

[confirm -:anceli.ng']

8 : send update querry

4

)

rE 9 : update

[mot member in the 1'151‘;]

11 : error message

Figure 8.

Sequence diagram of appointment's cancelation by the user.
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Post announcement Sequence diagram

This action is only performed by the admin. First of all, he needs to log in successfully,
then he displays the announcement page by clicking on its button. Second, after the application
displays the announcement’s page, the admin must enter an image with a textual description in the
shown dialog box after clicking on add announcement button, here the application makes a check
for an empty field or no image entry. The announcement will be posted only when the user enters

a text with an image or the operation will fail. This diagram is shown in Figure [9].

sd D0st ANNOUNCement )

admin application
1: click on announcement icon L
ER emirn s
: 2 : display announcements page L
3 click on add announcement icon o
e et
: 4 : display a dialog box ||
5 :enter text and image
|| 6: check empty field and image entry
alt missing operation ) i 7 error message check fields |
m ........................................................
[a missing operation] '
[no missing operation] 5 8 : post announcement successfully

Figure 9. Post the announcement's sequence diagram.

2.3.4. Class diagram

The class diagram represents system class, attributes, and relationships among the classes
[12]. This diagram is the UML version for databases. Our class diagram is represented in the next

figure.
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book-list patient

-list_id: int 1 +patname: string
+start_time: date -patid: int

, +consult ; :
+end_time: date N #patphonenum: int
+list_date: date #patemail: string

-patpassword: string

1 1 | +consult-list-order()
+manage +make-appoint()
+cancel-appoint()
+create +interact-announc()
appointment 0.%
1 1
+manage . .
admin 5 t-interact_with
+admname: string 1
-admld: int +contact
#admphonenum: int 0.+
#admemail: string B
-admpassword: string 1 announcement
+adm_adress: string —

: : -  _ |-ennid:im
+create-list(starttime, endtime) posts 0.+ | +announc_date: date
+add-patient(patname) b
+consult-history()

+delete-patient()
+post-announc()
+delete-announc()

Figure 10.The class diagram of our application.

2.4. Conclusion

In this chapter, we had a presentation on UML diagrams used to build our application. We
made a textual description of all interactions between the user and the system followed by the use
case diagrams at the beginning of the chapter, then we completed the description with the sequence
diagram of each use case, and we ended the chapter with the class diagram which allowed us to

start the development of our applications.
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CHAPTER 3
IMPLEMENTATION

3.1. Introduction

In this chapter, we will describe the implementation tools of our applications, starting from

the development environment to the used libraries and APIs (Application Programming Interface),

and finally, we will speak a little bit about the database and the security aspects then we conclude

the dissertation with a presentation of some interfaces of our applications.

3.2. Development environment
The development environment could be divided into two parts, hardware, and software:

3.2.1. Hardware environment

We used a Toshiba computer for the implementation of our project, which is characterized

by:

Operating System: Windows 10, 64 bits.
Processor: Intel i5 2" generation.

RAM: 4 GB.

Hard disk: 120 GB SSD.

In addition, for the installation and running of the applications we used a Redmi

smartphone with the following characteristics:

Device name: Redmi Note 11 e.
Android version: 12.
Connection: LTE, 3G, 2G,5G.
RAM: 4GO.

Internal memory: 128 GO.

3.2.2. Software environment

This section contains the most important libraries used in our project.
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I.  Android studio
Android Studio is an integrated development environment (IDE) that will take care of
all the complexities of compiling our code and linking with the Android API. Once we have
installed Android Studio, we can do everything we need inside this single application [13]. It is
Based on the powerful code editor and developer tools from IntelliJ idea, and released by Google
on 01/12/2014. We used the version ‘Dolphin/2021.3.1 Patch 1’ of Android Studio, and Java as a

development language.

a

Figure 11 Android studio official logo.

Il.  Java development kit

Java development kit (JDK) is a development environment for building applications and
components using the Java programming language, which includes tools useful for developing,

testing, and monitoring programs written in Java and running on the Java platform [14].
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g:
e ==

Figure 12.Java Logo.

I11.  The eXtensible Markup Language

The eXtensible Markup Language (XML) is a simple text-based format for representing
structured information: documents, data, configuration, books, and much more. It was derived
from an older standard format called SGML (1SO 8879), to be more suitable for web use. XML is
one of the most widely-used formats for sharing structured information today: between programs,

between people, and between computers and people, both locally and across networks [15].

1V. Java

Java is a programming language and computing platform first released by Sun
Microsystems in 1995. It has evolved from a humble beginning to power a large share of today’s
digital world, by providing a reliable platform upon which many services and applications are
built. New, innovative products and digital services designed for the future continue to rely on

Java, as well [16].

3.3. Used Libraries and APIs

Here are some libraries and APIs used in our project:

3.3.1. Real-time API

We used the real-time API to have the real-time get the real-time in the area.
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timeclass(mm my

Figure 13.Time API.

3.3.2. Circle image view

A Circle image view is a Ul component used in Android application development that
displays an image in a circular shape instead of the default rectangular shape. It is a subclass of
the Image View class and provides a way to display profile pictures, icons, and other images in a

circular shape.

3.3.3. Recycler view

Recycler view is a Ul component in Android application development that is used to
display large sets of data in a list of a grid format. It is an improvement over the older List View

and Grid View components, providing better performance and more customization options.

3.4. Database Implementation

We used Google Firebase to build our project.
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3.4.1. Google Firebase

Google Firebase is a set of cloud-based development tools that helps mobile application
developers build, deploy and scale their applications [17]. To add Firebase to our project in

Android Studio, we must do the following steps:

e Create a Gmail account in Google.
e Register the application in the Firebase platform by filling in the required fields.

e Download the file that contains Google services, and place it in the project package.

x  Add Firebase to your Android app

0 Register app

Android package name: com.example.doctorbook

9 Download and then add config file Instructions for Android Studio below | Unity (3 C++[4

i Download google-services.json

Packages | [ Scra!ch@;
Switch to the Project view in Android Studio to see ) ’ [ MyApplication (~/Desktop/My
Y

your project root directory. [ .gradle
[.idea

v [Eapp
1 build
Eilibs
» Cisrc
[5] .gitignore
[&app.iml
# build.gradle

fzngoogle-services json
[Cigradle

7: Structure

Move your downloaded google-services. json file
into your module (app-level) root directory.

& Caplu.l g

[z| proguard-rules.pro

google-services.json

Figure 14. The first step of implementation.

e Add the Firebase SDK to my project then synchronize from the IDE.
e Execute the application to test the SDK’s installation.

e Enter the Firebase console.
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e Add Firebase SDK Instructions for Gradle | Unity[5 c++[5

1. To make the google-services. json config values accessible to Firebase SDKs, you need the Google
services Gradle plugin.

Add the plugin as a buildscript dependency to your project-level build .gradle file:

Root-level (project-level) Gradle file (<project=/build.gradle):

buildscript {
repositories {
// Make sure that you have the following two repositories
google() // Google's Maven repository
mavenCentral() // Maven Central repository

¥

dependencies {

m[m]

// Add the dependency for the Google services Gradle plugin
classpath 'com.google.gms:google-services:4.3.15"

g

allprojects {

repositories {
// Make sure that you have the following two repositories
google() // Google's Maven repository 'E]
__ 52 e = i —

Figure 15. The second step of implementation.

2. Then, in your module (app-level) build.gradle file, add both the google-services plugin and any
Firebase SDKs that you want to use in your app:

O Kotlin @ Java

Module (app-level) Gradle file (<project>/<app-module>/build.gradle):

plugins {
id 'com.android.application’
// Add the Google services Gradle plugin
id 'com.google.gms.google-services’

g d

dependencies {
// Import the Firebase BoM
implementation platform('com.google.firebase:firebase-bom:32.1.8") Tj

// TODO: Add the dependencies for Firebase products you want to use
// When using the BoM, don’'t specify versions in Firebase dependencies

implementation ‘'com.google.firebase:firebase-analytics’ |E|

// Add the dependencies for any other desired Firebase products
// https://firebase.google.com/docs/android/setup#available-libraries

Figure 16. Build. gradle file.
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3.4.2. Firebase Authentication

Firebase provides a secure and easy way for users to sign into their applications.
Developers can use Firebase Authentication to support email and password login, Google sign-in,
Facebook login, and more [17].

‘ Firebase doctorbook v 0 B Q :\

& Project Overview | AUthentication

Users  Signinmethod  Templates  Usage  Settings % Extensions @ED

& Realtime Database
= Q. search by email address, phone number, or user UID Add user N6
A Firestore Database
" Identifier Providers Created |, Signed In User UID
& Extensions (nev)
IS A e e SRS v N A e s Ly
B Storage 1agomo2000@gmail.com . Viay 28, 2023 May 30, 2023 PDYMODIXQMRYIO8IEeMSHXOQP
@) Messaging
£ lahbiin2014@gmail con May 25,2023 May 28,202 yIMbHADYKQYVISUOUKZ2CIUZYG2
a B
(+) Functions (new
Spark E

Upgrade

No-cost $0/month
Figure 17.Firebase Authentication.

3.4.3. Firebase Database
The Firebase Real-Time Database is a cloud-hosted NoSQL database that lets

organizations store and synchronize data in real-time across all their users’ devices. This makes it

easy to build applications that are always up to date, even when users are offline [17].
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doctorbook v

Realtime Database

Data

Rules  Backups  Usage & Extensions @B

e Protect your Realtime Database resources from abuse, such as billing fraud or phishing

@ https://doctorbook-31cal-default-rtdb firebaseio.com

Figure 18.Firebase database.

3.4.4. Firebase Cloud Messaging

0B el

Configure App Check

X

Firebase Cloud Messaging (FCM) is a service that lets businesses send messages to their

users’ devices, even if they aren’t using the application. Developers can use FCM to send push

notifications, update app content, and more [17].
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. 2]
‘ Firebase doctorbook v Messaging O B £ &
A Woisject Overvice Messages @ Notification Data All
= Filter
=n Authentication
& Realtime Database 5
A Firestore Database 119
& Extensions (new
Py Storage Received @
C;‘ Me:
e more 15 @
Functions ( New 3 /\A
Open count @
0

Spark @ Sends Received (2.52 @ Impressions ® Open count (0%

Upgrade
No-cost $0/month P9

Figure 19.Firebase cloud messaging.

3.4.5. Firebase Storage
Firebase Storage is a Cloud Storage built for application developers who need to store and
serve user-generated content, usually big files like photos or videos, it is mostly used or developed

for photos and videos, but we might use this for other things like text files [18].

>

B Firebase doctorbook v 0P ¢

A Project Overview StO rage

Files Rules  Usage % Extensions @D

Authentication @ Protect your Storage resources from abuse, such as billing fraud or phishing ~ Configure App Check X
Realtime Database

Firestore Database

Extensions (NeW G gs://doctorbook-31cal.appspot.com 4 Upload file

[:] Name Size Type Last modified

Messaging

D [ admin profile Images/

Functions ( e O [ Postsimages/

O [ admin profile Images/

Figure 20.Firebase storage.
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3.5. Presentation to the project interfaces

This section contains the presentation of our applications' main interfaces, starting with the

logos of our two applications.

=rall il 40% =

Figure 21.The logo of the admin's application.
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Figure 22.The logo of the patient's application.
3.5.1. Splash Screen

It is the displayed interface while loading the application, and contains a background image

with loading animation.

Cheking Your Internet

Figure 23.Splash screen of our applications.
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3.5.2. Registration page

This page contains the application’s logo with the required fields to create a new account

in the application for both the user and admin.

:34 PMST S

Patient Registration

Enter Your Full Name

Enter Your ID Number

H

Enter Your Phone Number

Enter Your Email

0 O

Enter Your Password

- Male || Female

Register Now

have an Acount! Login

Il
0

Figure 24.Registration page for patients.

3.5.3. Login page

For previously registered members.

32



Chapter 3: Implementation.

9:33 PMT S

welcome

= Enter Your Email

@ Enter Your Password

Don't have an Acount! Register

I

(@8] <

Figure 25.Login page for the patient.

=r il il 40% &

[ B Enter Your Email ]

[ &) Enter Your Password ]

Don't have an Acount! Register

1l (@8] =

Figure 26.Login page for the doctor.
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3.5.4. make appointment page

Contains the list of registered patients and the registration button to register in the list or
cancel the registration.

9:34 PMET S

A.. 1
21:28

M.. 2
21:29

N.. 3
21:29

(&
(&
L
-t - .
(&
(>

You have been Registred Successfully 2129

Cancel Okay

n.. (I S
21:29

¥ies
21:29
S e an sopoimmens
@ = D i
21:29
N

R ' 3 =

Home My Doctor Announcement Profile

= o <

i : . Figure 27.Patient home page.
Figure 28. Make an appointment from the patient 'gu ' pag

app.
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9:54 PMB® ™ S

9:28 PM® S il aall =

Today's Patient

All Online Offline Urgent

Insert Pateint

= Enter Patient Name

() urgent (®) normal

INSERT PATIENT

There are no patient

& e = =
= (@) <
Figure 29.The admin home page. Figure 30. Make an appointment by admin.

3.5.5. Profile page

This page contains information about the admin.
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‘M Dr.Ahmed Said

salahbiin2014®&gmail.com
0655239996

Clinic Information

Clinic Name: Elchifaa

Clinic Medical Specialtie: General

Fax Number: 1234567829

Working Times: From:8:0 To:17:0
Working Days: Sat Sun Mon Thue Wed

Address
Address: Elnasr Sidi Ameur Msila

Map Location: https://www.google.com
/maps/place/2cD82:A726D9
26842D826ADGDI268326D9
HSBBACDITEB5+26D82AT7

26D 826AD2%D92:8526:D8
FSCAF+2D82CA8D 2688

26D P2EeB7 26D 826AT7ED826AF
DB IKE2268026AD /@35
-38127102,3.2095815,17=z/data=
IS3MTI4b1!4mé6!I3m5!1TsOx128bcoc
A4d268d0O7c2f:Oxfad3a94ecadb7
cf492I18Mm213d35.381210214d3
L095815!116s262Fg
S2F11fy26hzh1Zentry=ttu

- el == =

Home Settings Announcement Profile

Figure 32.Doctor profile from admin app.

3.5.6. Announcement page

9:39 PMS @ S

PROFILE CHATS LOCATION

Posts Created Lists Users
35 10

Elchifaa

General

Elnasr Sidi Ameur Msila
From 8:0 To 17:0

Sat Sun Mon Thue Wed

, (5H0PkYy

123456789
(SN - =
Home My Doctor Announcement Profile

= <

Figure 31.Doctor profile from patient app.

Where the admin can post and consult the announcements, the user can only consult

them.
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9:30 PME © S Leit] Ll = 9:40 PMGT @ S —all Ll = G2ED)>

AnNnnouncement

— - |

Fie R i IR <)

admin %
Posted on 20:08, 2023-05-30 : admin
Posted on 20:08, 2023-05-30

Some Problems occured

there are no work for today Some Problems occured
there are no work for today

o )
o5 o O

Dr.Admin

™Y posted on 18:34, 2023-06-03
el = ¢ -== ,; Hﬁ ™M %%t - Annc P%l
= o < = o <
Figure 33.Announcements from Admin app. Figure 34.Announcements from the patient app.

93T PMTE © S

Add an Annoucment

‘ New post]

=l

Figure 35. Posting an announcement.
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3.5.7. Setting page

The admin has a setting page where he can choose the starting and ending time of the

booking list, block users or turn on/off notifications ... etc.

Success
You Have been Created List
Successfully!.

Cancel Okay

(=] Created Succesfully.

Figure 36. Settings of admin.

3.5.8. History page

Where the admin can find old booking lists.
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31T PMEO @ 5

202505517,
2025-05-20
225505 =21
2023:-05-22
202350528
2025-05-29
20250550
20250602
2025-06:035
2023-06-04

20235-06-06
= & <

Figure 37. History of booking lists.

3.5.9. Location page

The user can find the location of the clinic on this page.
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Home My Doctor Announcement Profile
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Figure 38.Location of the clinic for the patient.
3.6. Conclusion

In this last chapter, we have presented the development environment of our project and
some used libraries, then a presentation of the most important interfaces of our applications. We

tried to respect the IHM standard roles for the realization of the project.
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GENERAL CONCLUSION

In today's fast-paced world, managing appointments efficiently is essential for businesses
and individuals alike. With the advent of smartphones and the increasing reliance on mobile
technology, the need for a convenient and user-friendly solution has become paramount.
Introducing our mobile application for an online appointment booking system, a cutting-edge
platform designed to streamline the process of scheduling appointments, saving time, and

enhancing productivity

This work began by providing an overview of smartphone applications, discussing their
types, categories, and various platforms. We also introduced the Android universe and its different
versions. Following that, we presented the problem of appointment scheduling and its solution
through mobile applications. In the second chapter of this dissertation, we delved into the analysis
and design process of the project, which included specifying requirements and creating UML
diagrams. The last chapter focused on the practical tools utilized to develop our project,
encompassing the development environment, libraries used, and the implementation of the
database. Lastly, we showcased several application interfaces accompanied by descriptive

explanations.

Our project may seem unhelpful or less important, but as long as it touches human souls it
will be very important and very useful to save people’s lives. We tried a lot to facilitate the use of

our applications.

At the end of the time, we reached 100% of our goals; because of the short time, we did
not add some more features like the option of changing the language to Arabic and dark mode. If
we had time in the future, we would add some features like more languages and more doctors from

different specialties. We will seek to expand the application to other ways in the future.
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Abstract

This dissertation aims to create a smartphone application for making doctor’s appointments
online for both doctor and patient. The evolution of technology helped us to apply it in online
appointment-making and take advantage of mobile use in this domain. We first introduced some
theoretical concepts related to mobile application development and the universe of Android, and
then, we used the UML modeling method to describe the main features and advantages of our
project. Finally, we have reached the realization phase where we used integrated developing
environments, which are android studio, and Google Firebase services for the database
implementation, these tools made the development easier, and we concluded the dissertation with

screenshots of some interfaces from our application.

Keywords: Android, UML, Firebase, Mobile application, Doctor’s appointments making.

Résumeé

Cette these a été écrite pour créer une application mobile permettant de prendre des rendez-
vous en ligne chez un médecin, ’application est destinée pour le médecin et le patient. L'évolution
de la technologie nous a permis de I'appliquer dans la prise de rendez-vous en ligne et de profiter
des avantages de l'utilisation mobile dans ce domaine. Nous avons d'abord introduit quelques
notions théoriques liées au développement d'applications mobiles et a I'univers Android, puis nous
avons utilisé la méthode de modéelisation UML pour décrire les principales fonctionnalités et
avantages de notre projet. Enfin, nous sommes arrivés la phase de réalisation ot nous avons utilisé
l'environnement de développement intégré Android studio, et les services de ‘Google Firebase’
pour I'implémentation de la base de données ce qui a facilité le développement, nous avons conclu

ce mémoire avec quelques interfaces de notre application.

Mots clées : Android, UML, Firebase, Application mobile, Prise de rendez-vous chez le
médecin.
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