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Résumé

A l'ére du numérique, il faut que le monde fournisse un excellent systéme
de santé pour que les citoyens et la société soient en vie. Cette étude pro-
pose une application Web qui fonctionne avec des algorithmes de prospec-
tion de données pour prédire la maladie et qui peut finalement former un
systeme de prévision de la santé qui sert les patients et les médecins.

Les principales caractéristiques de ce systéme sont de donner le diag-
nostic immédiat de l'utilisateur sur la base des symptomes dont il souffre
et d’obtenir une liste de médecins spécialisés dans cette maladie ainsi que
de nombreux services fournis par cette adhésion comme la réservation de
rendez-vous, numérisation des ordonnances, analyses médicales et suivi
précis de 'état du patient.

Pour réaliser cette aspiration, 'UML2 a été choisi comme méthode,
2TUP comme approche de conception, Java EE comme plate-forme opérant
en Java, hybrnet pour le traitement des bases de données et de I'informatique
en nuage sarver lié¢ a la construction des systemes intelligents et des réseaux
de Microsoft en tant qu’environnement de développement ainsi qu’Apach
tomcat en tant que serveur et mysql en tant que base de donée

Mots clés : Apprentissage automatique, Java, prédiction de maladies,
orientation patient, application Web.
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Abstract

The age of digital technology requires the world to provide an excel-
lent health system, in order to ensure that citizens and society are alive
and well. This study proposes a web application that operates with data
prospecting algorithms to predict disease and that can ultimately form a
health forecasting system that serves patients and doctors.

The main features of this system are to give the immediate diagnosis
of the user based on the symptoms he suffers from and to obtain a list
of doctors specializing in this disease as well as many services provided
by this accession such as reserving appointments, digitizing prescriptions,
medical analyses and accurately tracking the patient’s condition.

In order to achieve this aspiration, the UML2 has been selected as a
method, 2TUP as a design approach, Java EE as a platform operating in
Java, hybrnet for dealing with databases and sarver cloud computing re-
lated to building Microsoft’s smart systems and netbeans as a development
environment as well as apach tomcat as a server and mysql as a database

Keywords : Machine learning, Java, disease prediction, Patient orien-
tation, Web application.




Rk

C«:\?mj‘j O3l sal] gjgi & e Lo dlsy (Lb 9 v.j\xj\ le.c« > 4&5»»5)\}.4’.5\ L;.e
Bladl s e

sl S e il Slaplss me o sll e W36 s 2l sds 8
PANEY PR N Pl (o 35 el &gl & Sy o Sy 2l

PN el e pasdll (5l asead) slas) 5 plad) 1hg) i) lad) o

o el I BLoYL s 3 peanasiaed) elYL 236 e Jpmasdly s Sl I

el Sliogl ey cdtlyodl e U ) e Gpiadll sda Lgeds AN leasdl
ol Al gl adly () ol e Y

EE Java LM‘ <! 8 - 2TUP (d4 s UML2 lzs) o cclh:}\ s 3.d>d

fadas] ey Lilazedl dploecdl Zgdly SUL) el dodladd hybrnet Javae 3 fews dazeS

saelis” mysql y pslsS” tomeat Apach J| BLoYl ks &5 454 Microsoft <\Say
.ol

Bl ) s e e 55 AV il T dliie LalS”

VI



Contents

Acknowledgements . . . . .. ... ... ... ... ... ... I
Résumé . . . . . . . . . 1A%
Abstract . . . . . . ... Vv
VI . e e Rk
General Introduction . . . . . . .. ... 1
1 Preliminary study . ... ... ... ... ... ........ 4
1.1 Introduction . . . ... . . .. .. .. ... 5
1.2 2 track unified process . . . . . ... .. ... L. 5
1.3 Stage status in the 2TUP process . . . . . . . . . ... ... 6
1.4 Preparation of the specifications . . . . .. . ... ... .. 6
1.4.1 Project presentation . . . . . . .. . . ... ... ... 7

1.4.2 Technical choices . . . .. ... ... ... ...... 8

1.4.3 Defining of needs . . . . . . . ... ... L. 8

1.5 Context description . . . . ... ... ... ... ... 10
1.5.1 actors Identification . . . . . . .. ... ... ... .. 10

1.5.2 Messages Identification . . . . .. ... ... ... .. 11

1.5.3 Context diagram . . . . . . . . ... . ... ... ... 11

1.6 Conclusion . . . . . . . ... .. 11

2 Artificial Intelligence and Machine Learning . . . . . . . . 13
2.1 Introduction . . . . . ... ... ... ... ... ... .. 14
2.2 Definitions . . . . . ... 14
2.3 machine Learning development cycle . . . . . . ... . ... 14
2.4 Machine learning types. . . . . . . . . ... 15
2.5 Machine learning types. . . . . . . . . ... 17
2.5.1 Supervised Learning . . . . . . . ... ... ... ... 17

2.5.2 Unsupervised Learning . . . . .. . ... ... .... 18



Contents

2.5.3 Reinforcement Learning . . . . . . . . ... ... ... 19

2.6 Machine learning algorithms . . . . . . . .. ... ... ... 20
2.6.1 Naive Bayes classifier . . . . ... .. ... ... ... 20
2.6.2 Advantages and limitations of the Naive Bayes Classifier 21
2.6.3 Decision tree classifier . . . . . ... ... ... 22
2.6.4 Advantages and limitations of decision Classifier . . . 22
2.6.5 Random forest classifier . . . . . . . . ... ... ... 23
2.6.6 Advantages and limitations of Random forest Classifier 24
2.6.7 Neural network . . . .. ... ... ... ....... 24
2.6.8 Advantages and limitations of Neural networks . . . . 25
2.6.9 Logistic regression . . . . . . . ... ... ... 25
2.6.10 Advantages and limitations of Logistic regression . . . 26

2.7 Some examples of ATuses . . . . ... ... .. ... .... 27
2.8 Conclusion . . . . . . . . . ... 27
3 Smart health prediction system . . . . . . .. ... ... . 28
3.1 Introduction . . . ... ... ... ... .. ... . 29
3.2 Design of our solutions . . . . . .. ... ... 29
3.3 Data set choice . . . . . .. ... ... .. ... ... 30
3.4 visualization and analysing the data set . . . . .. ... .. 30
3.5 Summarize Data: . . . . . . .. ... ... 33
3.6 Splitdata . . . ... ... ... 35
3.7 Train Model: . . . . . . . .. ... 37
3.8 Evaluate model: . . . . . .. ... ... ... 37
3.9 Conclusion . . .. ... ... ... 39
4 Capturing requirements . . . . . . . . . ... ... ... ... 40
4.1 Introduction . . . . . . .. ... ... ... ... 41
4.2 Stage status in the 2TUP process . . . . . . . . .. . .. .. 41
4.3 Capturing functional requirements . . . . . . . . ... ... 42
4.3.1 Introduction . . . . . ... ... ... ... ... ... 42
4.3.2 Identification of use cases . . . . . . . ... ... ... 42
4.3.3 usecase diagram . . . . . . ... .. ... 43
4.3.4 Use cases description . . . . . . . . ... ... ..., 45

4.4 Capturing technical requirements . . . . . . . . . . ... .. o7
4.4.1 The technical specification from a hardware perspective: 57
4.4.2 Capturing Software Specifications: . . . . . . . . . .. 58
4.4.3 Description of technical use cases: . . . . .. ... .. 60

VIII



Contents

4.5 Conclusion . . . . . . . . . . ... 62

5 analysis phase . . . . .. ... ... ... ... ... ... .. 63
5.1 Introduction . . . . . ... ... ... ... ..., . 64
5.2 Stage status in the 2TUP process . . . . . . . . . . . . . .. 64
5.3 Identification of participating classes diagram . . . . . . . . 64
5.4 diagrams of participating classes . . . . . ... .. ... .. 65
5.5 Identification of detailed sequence diagrams . . . . . . . .. 81
5.6 diagrams of participating classes . . . . . . .. .. ... .. 81
5.7 Detailed design . . . . . . . . . ... 99
5.7.1 Class diagram: . . . . . . . . ... .. ... .. .... 99

5.8 Transition to relational model . . . . . . . . . ... ... .. 99
5.8.1 Relationship class diagram: . . . . . . ... ... ... 99

5.9 Conclusion . . . . . . . . . .. ... 102

6 Realisation . . . . . . . . . .. ... ... ... 103
6.1 Introduction . . . . . .. .. ... ... ... ... 104
6.2 Usedtools. . . . . . . . . . . . ... . ... 104
6.2.1 Latex: . . . . . . . . . . ... 104

6.2.2 Overleaf: . . . . . .. ... ... ... 105

6.2.3 Star UML: . . . . . ... ... ... ... ... ... . 105

6.2.4 Sublime Text: . . . . .. ... ... ... ....... 106

6.2.5 HTML/CSS: . . . . . . . . . 106

6.2.6 Postman: . . . . .. ... ... 106

6.2.7 Visual Paradigm Enterprise: . . . . . . ... ... .. 107

6.2.8 Azure ML: . . . . . .. .. ... ... 107

6.29 JavaEE: . . . ... o 108
6.2.10Xampp: . . . . ... 108

6.3 Presentation of the interfaces of the website . . . . . . . .. 109
6.4 Conclusion . . . . . . . . . . ... ... 114
Conclusion. . . . . . ... ... ... 115
Bibliography . . . . . ... ... ... 117

IX



List of Figures

1.1 The 2TUP development process . . . . . . . . . . ... ... 5
1.2 The stage status in the 2TUP process . . . .. .. ... .. 6
1.3 Context diagram . . . . . . ... .. ... ... ... ..., 12
2.1 Artificial intelligence and machine learning . . . . . . . . .. 15
2.2 Machine learning types . . . . . . . . . ... 16
2.3 Supervised Learning . . . . . . . ... ... ... 18
2.4 User group . . . . . . .. 19
2.5 clustering patterns . . . . . ... ..o 19
2.6 Naive Bayes classifier . . . . . . ... ... ... L. 21
2.7 Decision tree classifier . . . . . ... .. ... .. ... ... 22
2.8 Random forest classifier . . . . . . ... ... ... ..... 23
2.9 Neural network . . . . . .. ... ... ... 24
2.10 Neural network . . . . . . . . . .. ... ... ... ..., 26
3.1 The general model of the proposed health prediction system 29
3.2 Statistics about the uses of the dataset . . . . .. ... .. 30
3.3 Data visualization . . . . . . ... ... ... ... ... . 31
3.4 Data visualization statistics . . . . . . . ... ... ... .. 31
3.5 Visualization histogram . . . . . . ... ... ... ... .. 32
3.6 Summarize data . . . . ... ... 33
3.7 Summarize data statistics . . . . . .. ... 33
3.8 Summarize histogram . . . . . ... ..o L 34
3.9 Split characteristics and information . . . . .. .. ... .. 36
3.10 Evaluation matrix . . . . . . ... ... ... ... ... .. 38
3.11 Model’s evaluation . . . . . . . . .. . ... ... ... ... 38
4.1 The stage status in the 2TUP process . . . . . .. ... .. 41
4.2 Use case diagram part 1 . . . . . . . . . .. ... ... ... 43
4.3 Use case diagram part 2 . . . . . . ... ... ... ... .. 44
4.4 Create a medical record by guest . . . . . . ... ... ... 46
4.5 Signin. . . ..o 48



List of Figures

4.6 Consult medical record by patient . . . . .. ... .. ...
4.7 Create a medical record by doctor . . . . . ... ... ...
4.8 Consult medical file by doctor - part 1 . . . . . ... .. ..
4.9 Consult medical file by doctor - part 2 . . . . . . ... ...
4.10 consult prescription file . . . . . ... ... L.
4.11 consult analyses file . . . . . ... ... ... ... ... ..
4.12 The two tier architecture . . . . . . . . ... ... ... ..
4.13 System Software Specification Template . . . . . . . . . ..
4.14 Sequence diagram of the use case: Authenticate . . . . . . .
4.15 Sequence diagram of the use case: Manage data integrity . .

5.1 The stage status in the 2TUP process . . . . . .. .. . ..
5.2 Create an account . . . . . . . .. .. .. .. ... ... ..
5.3 Create medical record . . . . . . ... ... ... ... ...
5.4 Consult clinics information . . . . ... .. ... ... ...
5.5 Consult available doctors and specialties . . . . . . .. . ..
5.6 consult profile. . . . . ... ... L
5.7 Signin. . . ...
5.8 Consult available doctors and specialties . . . . . . . . . ..
5.9 Predict the disease . . . . . . . . ... ...
5.10 Create medical file . . . . . . .. ... .. ... ... ....
5.11 consult medical record . . . . . . . .. ... ... ...
5.12 consult prescription . . . . . .. ...
5.13consult analysis file . . . . . . . ... ...
5.14 Add medical staff member . . . . . .. ..o
5.15consult users . . . .. ...
5.16 consult feed-backs . . . . . .. ...
5.17 Detailed sequence diagrams of the use case:create an account
5.18 Detailed sequence diagrams of the use case: create medical

record . . ...
5.19 Detailed sequence diagrams of the use case: Consult clinics

information . . . ... ...
5.20 Detailed sequence diagrams of the use case: Consult available

specialties and doctors . . . . ... ...
5.21 Detailed sequence diagrams of the use case: . . . . .. . ..
5.22 detailed sequence diagrams of the use case: signin . . . ..
5.23 detailed sequence diagrams of the use case: consult medical

record part 01 . . . . . . . . . . . ... .. ...

83

84

85

86
87



List of Figures

5.24 detailed sequence diagrams of the use case: consult medical

record part 02. . . . . . . ... 89
5.25 detailed sequence diagrams of the use case: predict the disease 90
5.26 detailed sequence diagrams of the use case: Consult appoint-

ment part 1 . . . . ..o 91
5.27 detailed sequence diagrams of the use case: Consult appoint-

ment part 2 . . ... 92
5.28 detailed sequence diagrams of the use case: consult medical

record by doctor part 1 . . . . . ... ... 93
5.29 detailed sequence diagrams of the use case: Consult prescription 94
5.30 detailed sequence diagrams of the use case: Consult analysis 95
5.31 detailed sequence diagrams of the use case: Add medical staff

member . . . ... 96
5.32 detailed sequence diagrams of the use case: Consult users . 97
5.33 detailed sequence diagrams of the use case: Consult feed-backs 98
5.34Class diagram . . . . . . . .. ... 100
5.35 Relationship class diagram Pt1 . . . . . . . ... ... ... 101
5.36 Relationship class diagram Pt2 . . . . . . . ... ... ... 102
6.1 Latexlogo. . . . . . . . . . . . ... ... ... 104
6.2 Overleaflogo . . . . . . . . . . .. ... ... 105
6.3 Star UML logo . . . . . . . . . ... ... ... ... .. 105
6.4 Sublime Text logo . . . . . ... . ... ... ... ..... 106
6.5 HTML and CSS'logos . . . . . ... ... ... ... .... 106
6.6 Postmanlogo . . . . . . . . . ... ... ... .. 107
6.7 Visual Paradigm Enterprise logo . . . . . . . .. ... ... 107
6.8 Azure ML logo . . . . . . . . ... ... .. 107
6.9 Java EElogo . . . . . . . . ... .. 108
6.10Xampp logo . . . . . . . . .. 109
6.11Home page . . . . . . . . . . .. 109
6.12Services page . . . . . . .. 110
6.13 About us page Pt1 . . . . . . .. ... 110
6.14 About us page Pt2 . . . . . . ... 111
6.15Specialties page . . . . . . . ... 111
6.16 Gallery page . . . . . . . . . ... 112
6.17Contact us page . . . . . . ... 112
6.18 Login page . . . . . . . . ... 113
6.19 Patient registration page . . . . . . . .. ... 114



List of Tables

1.1 Group of messages between actors in context diagram

4.1 textual description: create account. . . . . . . . .. ... ..
4.2 textual description: consult available specialties and doctors
4.3 textual description: consult clinics information . . . . . ..
4.4 textual description: consult profile . . . . . . ... ... ..
4.5 textual description: Predict the disease . . . . . . . . .. ..
4.6 textual description: Consult appointments . . . . . . . . ..
4.7 textual description: Consult feed-backs . . . . . . . ... ..
4.8 textual description: Add medical staff . . . . ... .. ...
4.9 textual description: Consult users . . . . . . . ... ... ..
4.10 textual description: Authenticate . . . . . . . . .. ... ..
4.11 textual description: Manage data integrity . . . . . . . . ..

12

45
46
47
47
o0
o1
25
o6
57
60
61

XIII



List of acronyms

SHPS

API

Al

ML

2TUP

UML

DL

NB

RF

Smart Health Prediction System
Application Programming Interface
Artificial intelligence

Machine Learning

Two Track Unified process

Unified modeling language

Deep Learning

Naive bayes

Random forest

XIV



General Introduction

According to the Algerian institute for health metrics and evaluation,
There are some scary numbers in the last statistics, 79% of deaths in the
past 10 years is caused by diseases, 48% of these persons didn’t knew
about their disease, 27% had false diagnostic from their doctors, 56% of the
Algerian people can’t afford to visit the doctor, 46% of Algerian hospitals
are classified as unqualified by the global health organization.

Numerous issues are faced by patients pertinent to health facilities such
as being unable to provide medical services, insufficient number of qual-
ified medical staffs, poor communication between doctors and patients,
and unorganized health records and data, renewal of records at each hos-
pitalization, loss of data and ability to trace patient history and care, data
redundancy in each document that constitutes the medical record, patients
should describe their history each time they visit a new health care profes-
sional.

We could keep going and cite more issues such as lack of quick and easy
communication between medical actors to share a patient’s medical infor-
mation, absence of confidentiality while the secretary can access the pa-
tient’s confidential information, but the respect of medical secrecy requires
that only the doctor can consult this record, In the event of an emergency,
medical staff find doctors to get the information they need in order to get
some treatment, difficult search, excessive waste of time and paperwork,
the management of appointments is done in a manual way which creates a
risk of forgetting or overlapping appointments, false diagnosis and human
error, lack of hospitals and clinics in some areas, majority of the patients
don’t take some symptoms seriously to not wast any time or money on
doctors until it’s too late, expensive healthcare system.



General Introduction

These issues motivated us to build a Web-based application using ML al-
gorithms,that allows users to get instant guidance on their health issues
through an intelligent health care system online, the system is fed with var-
ious symptoms and the disease/illness associated with those symptoms,it
allows user to share their symptoms and issues, then processes user’s symp-
toms to check for various illness that could be associated with it.

The main feature of the system is similar to a doctor, where the doctor
asks the symptoms of the patient and predicts the disease that the patient
is/maybe. The system predicts the disease based on the symptoms that
the user will enter. The system analyzes the patient’s symptoms and based
on that searches in its huge data set for similar trends of data and predicts
the best, then it will ease out the process of booking doctor’s appointment.
It is also useful for the doctors as they get to keep track of their patients
on a system without the help of an assistant.

Our new system also allows the digitization of medical records, prescrip-
tions and analysis. Doctors get more clients online, keeps the history of
all the tasks that constitute the medical record, Paper and time savings
and quick access to information, manage access rights, to allow selective
access to the various menus and assign responsibilities to each user, avoid
data redundancy, the automation of communication between medical staff
(doctors, pharmacists, laboratory) and the patient.



General Introduction

Chapters content

This work is composed of 6 chapters:

The first one Preliminary study In the first chapter, we will start by
presenting our project including the solved issues, then will try to identify
functional and Non-functional requirements of our system.

The second one Artificial Intelligence and Machine Learning we
will target to define artificial intelligence and machine learning besides their
subdivisions, algorithms and even their use cases.

the third one Smart health prediction system we’ll talk about the
intelligent model that we’ve created, and go throw the steps of how it works.
the fourth chapter Capturing requirements we will present and detail its

needs by use cases which allow us to clearly specify the various tasks that
must be performed by each actor in the system, and to complete the process
we will also describe the technical needs. the fifth chapter Analysis phase

This chapter is devoted to the object analysis of our system. It consists in
precisely studying the specifications to get an idea of what the system will
achieve in terms of trades. We start with the diagrams of participating
classes. Then we move on to the Detailed Sequence Diagrams.

the sixth chapter Realisation We will in this part describe the process
of achieving our application. This is done by specifying the development
environment and an overview of the interfaces of our application.
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Preliminary study



Chapter 1. Preliminary study

1.1 Introduction

The preliminary study is the first phase of our development process. It con-
sists in identifying functional and operational needs, using mainly texts or
very simple diagrams. It prepares the most formal activities such as cap-
turing functional and technical needs.

At the level of this chapter we will begin to determine the functional re-
quirements considering the system as a black box, in order to study its
place.

After identifying the actors who interact with the system, we will develop
a first UML model at the context level, to be able to establish precisely
the functional boundaries of the system .

1.2 2 track unified process

2TUP is a software development process that implements the unified pro-
cess. Each step of the cycle follows the previous steps. The method is also
incremental: from the capture of functional needs, we define several use
cases each representing an increment of the development cycle [16]. the
following figure represents The Y development process:

Functional Technical
branch (track) branch (track)

requirements requirements

7

Analysis [ Generfc design ]

Y L
Preliminary design
. - prototype

Detailed design

[ Capture of business J [ Capture oftechnrcal

Coding and tests

Figure 1.1: The 2TUP development process
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1.3 Stage status in the 2TUP process

The preliminary study is the very first step of the 2TUP process, it consists
in making an initial identification of functional and operational needs, using
mainly text, or very simple diagrams. It prepares the most formal activities
for capturing functional and technical needs [14].

the following figure represents the stage status in the 2TUP process:

functional techmical
contraint contraints
functional track ," ‘\ technical track
o’ b s
. ‘:l \}1
context . N[ . .
Business Technicalrequireme
-------------- requirements nts
J

.
\\
\ r
b o
F.

1 =
functionalspecificati
on

Figure 1.2: The stage status in the 2TUP process

1.4 Preparation of the specifications

The specifications are defined as an act, a reference document that allows
a company manager to specify the conditions, rules and requirements of
an assignment, an intervention, a task to be performed or a task to be
performed by a management consultant, with a view to solving a specific
problem or improving a given situation, while determining the expected
results [27]. The specifications are a detailed service request, designed to
protect the interests of the company manager and to improve the quality
of the offer submitted by the consultant [18].
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1.4.1 Project presentation

e Problematic

During our search in some clinics and medical facilities such as ”Afia
medical clinic”, we found several abnormalities and malfunctions in
the management of patients records. We have summarized them in
the following points:

— Renewal of records at each hospitalization.
— Loss of data and ability to trace patient history and care.

— Data redundancy in each document that constitutes the medical
record.

— Patients should describe their history each time they visit a new
health care professional.

— Lack of quick and easy communication between medical actors to
share a patient’s medical information.

— Absence of confidentiality : the secretary can access the patient’s
confidential information, but the respect of medical secrecy re-
quires that only the doctor can consult this record.

— In the event of an emergency, medical staff find doctors to get the
information they need in order to get some treatment.

— Difficult search, excessive waste of time and paperwork.

— The management of appointments is done in a manual way which
creates a risk of forgetting or overlapping appointments.

— False diagnosis and human error.
— lack of hospitals and clinics in some areas.

— Majority of the patients don’t take some symptoms seriously to
not wast any time or money on doctors until it’s too late.

— Expensive healthcare system.

— Incapability in managing patients medical record.
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e Objectives
Our mission of this project is to build a system to predict diseases,
according to patient symptoms, manage patients in a medical facility.

This involves defining the responsibilities of management, updating
the data, organising the data collected in order to design basic files
for the doctor, strengthening control and communication, to ensure
better medical management of patients and consistency of information
and to facilitate the work of those responsible. The main features of
our application will be:

— Patient Medical Record Management and Tracking.
— Patient Appointment Management.

— Patient Management.

— Disease prediction according to symptoms.

— Patient orientation.

1.4.2 Technical choices

For the modeling of our application we will use an iterative, incremental
approach based on the Y process (2TUP) and the UML language, as well
as JAVA programming language and servlets.

Also a MySQL database management system for data management and
storage, without forgetting html, css, and javascript for front-end design.

1.4.3 Defining of needs

After the presentation of our project, we will outline all the necessary
requirements. for the functioning of our system, both functional and non-
functional.
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e« Functional needs

Functional needs express actions that must be carried out by the sys-
tem by actors each according to its role [15]. A study of the clinics
employees allowed us to collect the needs expressed, which enabled us
to draw up the following preliminary specifications:

Demands an account : After the guest access the system, it allows

him to create a new account by filling up all the information required,
the guest could create a medical file after creating an account, than
he could manage (update/delete) the his account and medical file.

Get clinics information : The system allows the guest to consult all

specialities, doctors and the clinics information including the clinics
location.
Get disease prediction : The patient gets the prediction result, the

appointments and the doctors specialised in the predicted disease af-
ter entering symptoms to the prediction system .
Making an appointment : the patient could make an appointment af-

ter getting the result from the prediction system, also he could consult,
update or even cancel his appointments.

e« Non-functional needs

These are requirements that characterize the system, they can concern
all technical constraints and implementation (programming language,
DBMS, operating system...) to ensure the proper functioning of the
system [15].

So, for our application, we have drawn some needs to have a good
quality functioning, we can summarize them as follows:

— Usability: the application must be clear and easy to use.

— Ergonomics: Application interfaces must be ergonomic.

— Security: User data must be protected.

— Availability: application must be available for use by any user.

— Update: application must be open, accepts improvements to en-
sure the evolution.
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1.5 Context description

Once this first collection of requirements has been completed, the descrip-
tion of the system context can begin [17]. It consists of three successive
activities:

e actors identification.

» messages identification.

o context diagram.

1.5.1 actors Identification

Now, we will describe the different actors who must interact in the system,
each of which is intended to achieve a set of functionalities:
Visitor (guest) : He is an unidentified person, who can access the site to

consult the available specialities and doctors and even the clinics informa-
tion, register to become a patient and create his medical file.

Patient : he is the person identified by the system, he is able to predict a
disease and consult it, make an appointment and manage it, also he could
consult his profile and update it.

Doctor : He is the responsible of consulting both medical files and ap-
pointments list and manage theme, he is able to insert prescriptions and
analyses.

pharmacist : He is the actor responsible of consulting patients prescrip-

tions and adding notes on it.

Laboratory : He is the actor responsible of consulting the patients analyses
and add the results

Admin : The actor responsible of managing users and medical staff, he is

also the responsible of consulting and replying on feed-backs.
Prediction system : Plays the role of secondary actor,used by the patient

to predict the disease.
Google maps : A secondary actor, used by the other users to get the loca-

tion of the clinic.
Data base : Considered as a secondary actor, used by the admin to verify
validation.

10
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1.5.2 Messages Identification

After we have described all the actors of our system, in this part we must
detail the various messages exchanged between the system and the actors.
The system sends the following messages:

« Display list of patients, doctors, specialities.
 Display the different forms(add,update).

« Notifications.
The system received the following messages:

e Request for subscription, consultation.
o Authentication request.

o Request for addition, modification, deletion and consultation.

1.5.3 Context diagram

The context diagram is a conceptual flow model that allows to have a
global vision of the interactions between the system and the links with the
external environment. For our case the context diagram is given by the
following figure:

1.6 Conclusion

At the end of this chapter, we presented the different needs necessary for
the functioning of our application, whether functional or non-functional, so
that the various actors interact with the system. We can say that this step
is really necessary and fundamental to be advanced to the development of
our project and for the preparation of the next step.

11
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Figure 1.3: Context diagram

Sent

Recived

S1:consult available specialties and doctors
S2:consult clinics information
S3:demand of subscription
S4:Predict the disease
Sh:consult prediction
S6:manage appointments
S7:demand log-in

S8&:manage medical file
S9:consult medical file
S10:consult prescription
S11:consult analyses
S12:mange medical staff
S13:manage users
S14:consult feed-backs

R1:list of available specialties and doctors
R2:display clinics information
R3:display necessary forms
R4:display prediction results
R5:list of appointments
R6:display medical file
R7:display prescription
R8:display analyses

RO:list of medical staff
R10:list of users

R11:display feed-backs

Table 1.1: Group of messages between actors in context diagram
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Chapter 2. Artificial Intelligence and Machine Learning

2.1 Introduction

Machine learning, or more commonly, artificial intelligence, where machine
learning is a sub-domain, evokes science fiction for most people. However,
machine learning is not a dream of the future but it is already part of
everyday life to be honest, it has been standing for decades as anti-spam
filters in the 80s or video games since the early 2000s.

2.2 Definitions

 Artificial Intelligence (AI)
is a set of defined methods, tools and systems for resolving problems.

problems that require human intelligence to solve. Intelligence is al-
ways defined as the ability to learn effectively, to react effectively,
to make a good decision, to communicate in language or images in a
sophisticated way, and to understand.

ATl is the science and engineering of making intelligent machines, es-
pecially intelligent computer programs, or more concrete: “ . . is
the capacity of a computer program to perform tasks or reasoning

processes that we usually associate to intelligence in a human being”

1].

« Machine learning (ML)
is a subset of AI. ML provides software, machines, devices, and robots

with the ability to learn without human intervention or assistance or
static program instructions [2], Machine learning is at the heart of the
data science and artificial intelligence|3].

2.3 machine Learning development cycle

the field of application of machine learning is varied: Prediction of finan-
cial values, intrusion in the field of IT security, the search engine can be
influenced by the user’s profile, theft detection The life cycle of a machine
learning implementation is as follows:

14
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Artificial Intelligence

Software that can solve problems by itself

Machine Learning

Algorithms that learn from data

Figure 2.1: Artificial intelligence and machine learning

1. Obtaining and cleaning data.
2. Implementation of the model.
3. learning phase.

4. validation phase.

5. execution phase.

2.4 Machine learning types

There are several types of learning systems, and it varies depending on the
type of problem you have. It is then useful to classify them into differ-
ent categories.Machine learning systems can be classified according to the
importance and nature of the supervision they require during the training
phase. There are four main categories:

15
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e Supervised Learning
o Unsupervised Learning

o Reinforcement Learning

MACHINE LEARNING

SUPERVISED UNSUPERVISED
LEARNING LEARNING
- N \ - "
CLASSIFICATION REGRESSION CLUSTERING
5, A L, A ., A
- - - - ~
Support Vector Linear Regression, K-Means, K-Medoids
Machines G Fuzzy C-Means
' N J ' J
- N ~ - w
DI.:..EJLT}::;:M SVR, GPR Hierarchical
' AN S . J
Maive Bayes Ensemble Methods Gaussian Mixture
' AN J '\ J
" ) - ™ s =
Mearest Meighbor Decision Trees MNeural Metworks
b = L A L e
- \ -~ \
Meural Metworks Hlddmz::;rkm

Figure 2.2: Machine learning types
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2.5 Machine learning types

2.5.1 Supervised Learning

Supervised Machine Learning develops a model that makes predictions
based on evidence in case of uncertainty. A supervised learning algorithm
applies a known set of inputs and known responses to data (results) and re-
sults in a model that produces reasonable predictions for responses to new
data. Supervised learning is used if there is known data for the outcomes
to be predicted [4]. It develops predictive models using classification and
regression techniques. Classification techniques provide for discrete vari-

ables [25]. For example, they determine whether an email is genuine or
spam, or whether a tumour is cancerous or benign. Classification models
classify input data into categories. Medical imaging, voice recognition and
credit reporting are standard applications. Classification is used if the data
can be marked, categorized or divided into specific groups or classes. For

example, handwriting recognition applications use classification to recog-
nize letters and numbers. In computer image processing and vision, unsu-
pervised pattern recognition techniques are used for object detection and
image segmentation. Commonly used algorithms for classification include
support vector machines (SVM), boosting/bagging of decision trees, the
nearest neighbouring k method, naive Bayesian classification, discriminant
analysis, logistic regression and neural networks. Regression techniques

predict continuous variables, such as temperature variations or fluctua-
tions in energy demand. Power load forecasting and algorithmic trading
are classic applications. Regression techniques are preferred if a data range
is to be used or if the answers to be predicted are real numbers, such as
temperature or time to next equipment failure. Common regression algo-

rithms include linear motion, non-linear model, regularization, step-by-step

regression, decision tree boosting/bagging, neural networks, and adaptive
Nero-blur learning.

17
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Figure 2.3: Supervised Learning

2.5.2 Unsupervised Learning

Unsupervised learning identifies hidden patterns or intrinsic structures in
the data[5]. It is used to draw conclusions from data sets composed of
input data without labeled responses . Clustering is the most common
unsupervised learning technique. It is used to conduct exploratory analysis
of the data to find hidden models or groupings in the data . Examples of

cluster analysis applications are gnomic sequence analysis, market research
and object recognition. [6] For example, if a mobile phone company wants
to optimize the construction locations of its cell towers, it can estimate the
number of user clusters using their antennas using Machine Learning. A
phone can only communicate with one antenna at a time. Consequently,
the team uses clustering algorithms to determine the best location of the
relay tower, in order to optimize the quality of signal reception for user
groups (or clusters).

Commonly used algorithms for clustering include k-means and k-medoids,
hierarchical clustering, Gaussian mixture models, hidden Markov models,
self-organizing maps, clustering c-means blurring and subtractive cluster-
ing .
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2.5.3 Reinforcement Learning

Stress learning is an approach to artificial intelligence that focuses on learn-
ing the system through its interactions with the environment[5]. With re-
inforcement learning, the system adapts its parameters according to the
reactions received from the environment, which then provides feedback on
the decisions taken. For example, a system that models a chess player who
uses the results of previous steps to improve his performance, is a system
that learns with reinforcement. Current research on enhanced learning
is highly interdisciplinary and includes researchers specialising in genetic
algorithms, neural networks, psychology and control techniques.
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2.6 Machine learning algorithms

2.6.1 Naive Bayes classifier

One of the simplest and one of the most effective method for classification
is the Naive Bayes Classifiers. The main idea on which this method works
is on the Bayesian Networks which is a probabilistic graphical model sig-
nifying a set of random variables and their conditional Independence’s. In
the Bayesian Networks, there are several efficient algorithms that perform
inference and learning. In basic requirement for this method to be applied
is that the features of the data set should be different. On considering data
set features different, the classification is done based on the Naive bayes
method. Naive Bayes classifier is a simple probabilistic classifier based on
applying Bayes’ theorem with strong independence assumption [7]. The
algorithm for Naive Bayes classification is as follows:

o Step 1: The data set has to be first converted into a frequency table

o Step 2: Find the probabilities in order to obtain the likelihood table.

o Step 3: Then use the Naive Bayesian equation to calculate the pos-
terior probability for each class. The class with the highest posterior
probability is the outcome of prediction.

A Naive Bayesian model is easy to build, with no complicated iterative pa-
rameter estimation which makes it particularly useful in the field of medi-
cal science for diagnosing heart patients. Despite its simplicity, the Naive
Bayesian classifier often does surprisingly well and is widely used because
it often outperforms more sophisticated classification methods. Bayes the-
orem provides a way of calculating the posterior probability, P(c|x), from
P(c), P(x), and P(x|c). Naive Bayes classifier assumes that the effect of the
value of a predictor (x) on a given class (c) is independent of the values of
other predictors. This assumption is called class conditional independence.
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o P(c|x) is the posterior probability of class (target) given predictor
(attribute).

« P(c) is the prior probability of class.

« P(x|c) is the likelihood which is the probability of predictor given
class.

o P(x) is the prior probability of predictor

Likelhood Class Prior Probability
P(x|c)P(c)
P(c| x)=——
P(x)
Posterior Probability Predictor Prior Probability

P(c|X) =P(x,|c)xP(xy|c)x--xP(x,_|c)x P(c)

Figure 2.6: Naive Bayes classifier

Where C and X are two events (e.g. the probability that the train will
arrive on time given that the weather is rainy). Such Naive Bayes classifiers
use the probability theory to find the most likely classification of an unseen
(unclassified) instance . The algorithm performs positively with categorical
data but poorly if we have numerical data in the training set.

2.6.2 Advantages and limitations of the Naive Bayes Classifier

Advantages:

« the Naive Bayes Classifier is very fast for classification: indeed the
probability calculations are not very expensive.

» C(lassification is possible even with a small data set.

Disadvantages:

o the Naive Bayes Classifier algorithm assumes the independence of the
variables: This is a strong hypothesis and is violated in most real cases
[7] however, it is very sensitive to their correlation[§].

21



Chapter 2. Artificial Intelligence and Machine Learning

2.6.3 Decision tree classifier

Decision trees are one of the powerful methods commonly used in various
fields, such as machine learning, image processing, and identification of
patterns [20].

This technique divides the classification problem into sub-problems. It
creates a decision tree that is used to develop a model used for classification
purposes. Classifying is relatively simple. Simply answer the questions by
going down the decision tree [21].

Decision trees are non-parametric models and find rules in general quite
powerful. They can process very large data sets and they can also use mixed
preachers (categorical and numbers). Redundant variables are eliminated
because the tree does not even take them into account [22]. At each node,
we must therefore find two things: which feature variable to use and what
is the point of separation of the two zones, so as to minimize the quadratic
error for the regression and the impurity for the classification. We grow
the tree as big as possible21.

Outlook

Sunny Overcast Rainy

High Normal True False

Yes No Yes

Figure 2.7: Decision tree classifier

2.6.4 Advantages and limitations of decision Classifier

Advantages:

They are easy to understand.

They allow you to select the most appropriate option among several.

Reasonable turnaround time.

They are easy to associate with other decision-making tools.
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Disadvantages:

e The learning of the optimal decision tree is NP- complete concerning
several aspects of optimality.

e Decision tree learning can lead to very complex decision trees that
poorly generalize the learning package
2.6.5 Random forest classifier

Random Forest Classifier is a supervised learning algorithm composed of
several decision trees. By averaging the impact of several decision trees,
random forests tend to improve prediction [23]. It works in four steps:

Select random samples from a given data set.

Build a decision tree for each sample and get a result of prediction of
each decision tree.

Vote on each outcome.

Select the prediction result with the most votes as the final prediction.

X dataset
N, features N, features N, features N, features
TREE #1 TREE #2 TREE #3 TREE #4
CLASS C CLASS D CLASS B CLASS C

| MAJORITY VOTING |

|  FnALclass |

Figure 2.8: Random forest classifier
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2.6.6 Advantages and limitations of Random forest Classifier

Advantages:

o a very accurate and robust method due to the number of decision
trees involved in the process.

o The algorithm can be used in classification and regression problems.

Disadvantages:

e The model is difficult to interpret in relation to a decision tree, where
one can easily make a decision by following the path in the tree [22].

2.6.7 Neural network

An artificial neural network (ANN) is a machine learning algorithm in-
spired by biological neural networks. Each ANN contains nodes (analogous
to cell bodies) that communicate with other nodes via connections (anal-
ogous to axons and dendrites)[25]. in the way synapses between neurons
are strengthened when their neurons have correlated outputs in a biological
neural network (the Hebbian theory postulates that “nerves that fire to-
gether, wire together”), connections between nodes in an ANN are weighted
based upon their ability to provide a desired outcome.[26]

hidden layers

output

Figure 2.9: Neural network
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2.6.8 Advantages and limitations of Neural networks

Advantages:
o Ability to represent any function, linear or not, simple or complex

e Resistance to noise or unreliable data

Disadvantages:

o Lack of a systematic method to define the best network topology and
the number of neurons to be placed in the hidden layer(s).

o The choice of initial values of the network weights and the adjustment
of the learning step play an important role in the speed of convergence
22].

2.6.9 Logistic regression

Logistic regression is a classification algorithm where the goal is to find a
relationship between features and the probability of a particular outcome.

Rather than using the straight line produced by linear regression to esti-
mate class probability, logistic regression uses a sigmoidal curve to estimate
class probability (Fig:2.10) [26].

This curve is determined by the sigmoid function, y=1/1+e—x, which pro-
duces an S-shaped curve that converts discrete or continuous numeric fea-
tures (x) into a single numerical value (y) between 0 and 1 [26].

The major advantage of this method is that probabilities are bounded be-
tween 0 and 1 (i.e., probabilities cannot be negative or greater than 1).
It can be either binomial, where there are only two possible outcomes, or
multinomial, where there can be three or more possible outcomes [25]
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Class Probability
o
)]

Variable X

Figure 2.10: Neural network

2.6.10 Advantages and limitations of Logistic regression

Advantages:

o Logistic regression is easier to implement, interpret, and very efficient
to train.

o It makes no assumptions about distributions of classes in feature
space.

Disadvantages:

e If the number of observations is lesser than the number of features,
Logistic Regression should not be used, otherwise, it may lead to over
fitting.

e The major limitation of Logistic Regression is the assumption of lin-
earity between the dependent variable and the independent variables.
[24].
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2.7 Some examples of Al uses

o Making a diagnosis: For example medical diagnosis (subject of our
brief). Al can make a medical diagnosis more accurately than a hu-
man.

o Facial recognition: Allows to recognize the features of an individual in
the street, in institutions, anywhere with a camera or on any photo.

e Smartphones: Many of these apps are based on Al. Integrated smart
phones like Siri, Alexa and Google Assistant are the most obvious
examples of Al that most of us know and use.

e Social Networks: Moving from apps on your smartphones to the pres-
ence of Al in various social media applications. Whether it’s your
Facebook, Twitter, Instagram or other platforms, what you see and
do on these apps is to a large extent influenced by machine learning.
AT has a lot of control over the flows you see when you browse these
platforms or the notifications you receive.

o Smart Cars: Smart cars are another area where artificial intelligence
increases its presence in our daily lives.

2.8 Conclusion
This chapter showed us the definitions we need to know in the Al, also the

different algorithms that could be used in our model, finally the uses of
this algorithms in the real life.
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3.1 Introduction

As we already mentioned in Chapter two that machine learning is included
almost everywhere, in this chapter we followed the steps of a machine
learning project to predict diseases according to a data set of symptoms
and got fine results.

3.2 Design of our solutions

As our solution about the prediction of diseases based on machine learning,
we must first go through the machine learning stages in order to get our
final results.

We used Microsoft azure ML studio which allows us to author new models
and store our compute targets, models, deployments, metrics, and run
histories in the cloud. operation of the proposed health prediction system
is illustrated in a schema shown in the following figure:

©

'—|
o
\ J

Web service cutput

Figure 3.1: The general model of the proposed health prediction system
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3.3 Data set choice

In this study, the data set used was obtained from Kaggle. Kaggle is an
online community of data scientists and machine learners acquired by the
Google in March of 2017. This data set contains 132 different symptoms
and 492 different diseases, and it is a unique data set because this kind
of project is rare, generally developers use small data sets (heart disease,
covid 19) but we wanted to be inclusive, so we hardly found this one, and
here are some statistics about the data set we used taken from the Kaggle
site showing its quality:

VIEWS DOWNLOADS 75

7948 814

2.5
DOWNLOAD PER VIEW RATIO TOTAL UNIQUE CONTRIBUTORS

0.0
0-10 7 July 2021 September MNovember January March 2022 May 2022

2021 2021 2022

Figure 3.2: Statistics about the uses of the data set

3.4 visualization and analysing the data set

In this step we have done a statistical study on our data set to provide
insights both to others and to ourselves, calculating the number of columns,
rows and some statistics such us unique values, missing values and features
type, and finally a visualization using a histogram.

The metrics provided are the ROC curve, precision-recall diagram, and lift
curve. Look at these metrics to see that the first model performed better
than the second one. To look at what the first model predicted, right-click
on the Score Model component and click Visualize Scored dataset to see
the predicted results.
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Experiment created on 09/12/2021 » Prototype.csv » dataset

rows columns
4920 133
. . . . . - . . . . . = Unique Values 2
itching skin_rash  nodal_skin_eruptions  continuous_sneezing  shivering  chills joint_pain  stomach_pain  acidity ulcers_o
Missing Values 0
view as Feature Type Numeric Feature
PE N (N I .
4 Visualizations
1 1 1 0 0 0 0 0 0 0
0 1 1 0 0 0 0 0 0 0 vomiting
Histogram
1 0 1 0 0 0 0 0 0 0
1 1 0 0 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0 0 soee
0 1 1 0 0 0 0 0 0 0 500
1 0] 1 0 0 0 0 0 0 0
1 1 0 0 0 0 0 0 0 0 2000
=
1 1 1 0 0 0 0 i 0 0 g
3 1500
1 1 1 0 0 0 0 0 0 0 z
0 0 0 1 1 1 0 0 0 0 1000
[¢] 0 0 0 1 1 0 0 0 0
500
[¢] 0 0 1 0 1 0 0 0 0
0 0 0 1 1 0 0 0 0 0 "
LS Y N o WO
0 0 0 1 1 1 0 0 0 0 CoTem m e e em e e
n n n n 1 1 n n n n - vomiting

Figure 3.3: Data visualization

4 Statistics

Mean 0.389

Median 0

Min 0

Max 1

Standard Deviation 0.4876

Unique Values 2

Missing Values 0

Feature Type NMumeric Feature

Figure 3.4: Data visualization statistics
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Figure 3.5: Visualization histogram
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3.5 Summarize Data:

In this second step of our model which considered one with its previous,

because it’s a more detailed statistic review of our data set.

Summarize Data component is used to create a set of standard statistical

measures that describe each column in the input table.

Experiment created on 09/12/2021 » Summarize Data » Results dataset

rows columns

133 23
Feature Count \Uf:\:?eue \'\/Aal\sj‘eﬂg Min Max Mean rE\)A:va\':lmn !]SL‘AanMe Median Sja\tw\e Mode Range ;::Z“;d éigsn‘:ss

Count Count Deviatien

view as

a5 I I [ " A N0 PR I W
itching 4920 2 0 0 1 0137805 0237629 O 0 0 0 1 0.118839 | 034473 210218
skin_rash 4920 2 0 0 1 0159756 0.268468 0 0 0 0 1 0134261 | 0366417  1.85789%6
nodal_skin_eruptions 4320 2 0 0 1 0.021951 0.042939 0 0 0 0 1 0021474 | 0146539  6.527172
continuous_sneezing 4920 2 0 0 1 0.045122  0.086172 0 0 0 0 1 0.043095 | 0.207593 4384192
shivering 4920 2 0 0 1 0.021951  0.042939 0 0 0 0 1 0.021474 | 0146539  ©.527172
chills 4920 2 0 0 1 0162195 0271776 0 0 0 0 1 0135915 | 0.368667 1.833319
Jjoint_pain 4920 2 0 0 1 0139024 0239393 0 0 0 0 1 019721 | 0346007 2.08737
stomach_pain 4920 2 0 0 1 0.045122 0086172 0 0 0 0 1 0.043095 | 0.207593 4384192
acidity 4920 2 0 0 1 0.045122  0.086172 0 0 0 0 1 0.043095 | 0.207593 4384192
ulcers_on_tongue 4920 2 0 0 1 0.021951  0.042939 0 0 0 0 1 0.021474 | 0146539  6.527172
muscle_wasting 4920 2 0 0 1 0.021951 0042939 0 0 0 0 1 0021474 | 0146539 6.527172
vomiting 4920 2 0 0 1 0.389024 0473369 0 0 1 0 1 0237733 | 0487578 0.4553%
burning_micturition 4920 2 0 0 1 0.043902 008395 0 0 0 0 1 0041984 | 0204899 4453739
spotting_ urination 4920 2 0 0 1 0.021951  0.042939 0 0 0 0 1 0.021474 | 0146539  6.527172
fatigue 4920 2 0 0 1 0392683 0.476966 O 0 1 0 1 0.238532 | 0488397 0.43945 .

>

4 Statistics

Figure 3.6: Summarize data

Mean

Median

Min

Max

Standard Deviation
Unique Values
Missing Values
Feature Type

0.0488
0.0238
0
0.2385
0.0473
85

1

Mumeric Feature

Figure 3.7: Summarize data statistics
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Missing Values 0
Feature Type Mumeric Feature

4 Visualizations

Count
Histogram

compare tﬂ| Mone bl | r‘

frequency

Count

Figure 3.8: Summarize histogram
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3.6 Split data

In the following step of our model we’ll be splitting the data into 70%
training and 30% testing, will need both of these fractions in further steps,
we’ll define some characteristics such as the split mode, the class of classi-
fication of the model which is called "prognoses”.

we can also customize the way that data is divided. Some options support
randomization of data. Others are tailored for a certain data type or model
type..

Splitting mode: we need to Choose one of the following modes, depending
on the type of data we have and how we want to divide it. Each splitting
mode has different options.

o Split Rows:Use this option if you just want to divide the data into
two parts. You can specify the percentage of data to put in each split.
By default, the data is divided 50/50.
we can also randomize the selection of rows in each group, and use
stratified sampling. In stratified sampling, we must select a single
column of data for which we want values to be apportioned equally
among the two result datasets.

e Regular Expression Split:we Choose this option when we want to
divide our dataset by testing a single column for a value.
For example, if we're analyzing sentiment, we can check for the pres-
ence of a particular product name in a text field. we can then divide
the dataset into rows with the target product name and rows without
the target product name.

e Relative Expression Split: we Use this option whenever we want
to apply a condition to a number column. The number can be a
date/time field, a column that contains age or dollar amounts, or
even a percentage. For example, we might want to divide our dataset
based on the cost of the items, group people by age ranges, or separate
data by a calendar date.
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4 5plit Data

Splitting mode

Split Rows b

Fraction of rows in the f...

0.4

Randomized split

Random seed

12345

Stratified split

True b

Stratification key column

Selected columns:
Column names:

prognosis

Launch column selector

START TIME 5/18/202...
END TIME 3/18/202...
ELAPSED TIME 0:00:00.0...
STATUS CODE Finished

STATUS DETAILS  Task
cutput

Figure 3.9: Split characteristics and information
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3.7 Train Model:

In this step we use this component to train a classification or regression
model. Training takes place after we have defined a model and set its
parameters, and requires tagged data. we can also use Train Model to
retrain an existing model with new data.

In our model we’ll train the Model with Multi class Decision algorithm and
the 70% result of the split phase, It consists of the sample output data and
the corresponding sets of input data that have an influence on the output.
The training model is used to run the input data through the algorithm to
correlate the processed output against the sample output.

3.8 Evaluate model:

the process of using different evaluation metrics to understand the model’s
performance, as well as its strengths and weaknesses.

We use this component to measure the accuracy of a trained model. we pro-
vide a dataset containing scores generated from a model, and the Evaluate
Model component computes a set of industry-standard evaluation metrics.

The metrics returned by Evaluate Model depend on the type of model
that you are evaluating:

o Classification Models
e Regression Models

o Clustering Models

we’'ve got an excellent result shown in the following figures:
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Experiment created on 09/12/2021 » Evaluate Model > Evaluation results

i 4 A RA
3 o, ) o,
"6, 3 %5 oy

(vertigo...
Acne
AlDS
Aleoholi.
Allergy
Arthritis
Bronchia...
Cervical..

Chicken ...

Experiment created on 09/12/2021 » Evaluate Model » Evaluation results

4 Metrics

U
hc2

4 P [ o o
2 o 5 % %
Wi oy ey e,

Figure 3.10: Evaluation matrix

Overall accuracy

Average accuracy
Micro-averaged precision
Macro-averaged precision
Micro-averaged recall

Macro-averaged recall

» Confusion Matrix

0.97832
0.998942
0.97832
0.979822
0.97832
0.97832

Figure 3.11: Model’s evaluation
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3.9 Conclusion

In this chapter we manged to explain the model that we've created, the
deployment method and all the statistics and the results of our model.
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4.1 Introduction

After defining the functional requirements necessary for the operation of
our application, in this chapter we will present and detail its needs by
use cases which allow us to clearly specify the various tasks that must be
performed by each actor in the system, and to complete the process we
will also describe the technical needs .

4.2 Stage status in the 2TUP process

The second step of the process is Capturing Needs, the preliminary studies
goes through two branches on the one hand a left branch presents Cap-
turing functional needs and on the other hand a right branch presents
Capturing technical needs

the following figure represents the stage status in the 2TUP process:

functional track technical track
Business ' . Technicalrequiremen |
requirements ts
< oA J

Figure 4.1: The stage status in the 2TUP process
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4.3 Capturing functional requirements

4.3.1 Introduction

A functional point of view of the system architecture. Through the use
cases, we will be in constant contact with the actors of the system in order
to define the limits of the system, and thus avoid getting too far from the
real needs of the end user. [14].

4.3.2 Identification of use cases

The Use Case Diagram is an UML diagram used to give a global view of the
functional Specification of a system. it consists of a set of tasks known by
the name of use cases, each of which represents an activity carried out by
actor [9].This diagram shows the functional interactions between the actors
and the system under study. It is one of the most structuring diagrams in
the analysis of a system [10].
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4.3.4 Use cases description

Textual description

Each use case must be associated with a textual description of the inter-

actions between the actor and the system and the actions that the system

must perform in order to produce the results expected by the actors.

Graphical description

For a better presentation of use cases, the sequence diagram is the best

choice. A sequence diagram is a schematic illustration of the scenarios

specified in the text description [13].

Guests use cases description: The tables and figures coming represents a

textual description for all use cases of the actor "Guest”.

Use case

Create an account

primary actor

Guest

secondary actor

/

Description

Allows the guest to create a new account and create
or add a medical record

Precondition

/

Post-condition

account creation is successfully completed (new profile created)

primary scenario

1- The guest demands the creation of a new account

2- The system returns the sign in form

3- The guest fills the form and validate

4- The system verify and saves all data entered and displays
a message "your account has been created”

5- The guest demands the creation of his medical record

6- The system returns the form of creating a new medical
record

7- The guest fills the form and validate

8- The system verify and saves all data entered and displays
a message "your medical record has been created”

secondary scenario

4-1- The entered data is incorrect or incomplete, the system
displays a message “check your information” and returns
to step 2

Table 4.1: textual description: create account.
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interaction SequenceDiagram create a medicale record )

Guest

system
Create an account
ref

1 : requests to create a medical record from the system _
K e e e e e e e e e e e e e e e e e e e e e e e e
: 2 - The system returns the medicale record form
3 - fills the form T

seq Alt ), n

- £ T n o enoeeeoleeroeeroeeroseeroeeroeersiseeosesiosenes

4 : on request of the guest, the system saves all data entered and displays a message “Your medical record has been created”

I

5:4.1 the entered data is incorrect or incomplete, the system displays a message “check your information”

Figure 4.4: Create a medical record by guest

Use case

consult available specialties and doctors

primary actor

Guest

secondary actor

/

Allows the guest to see all the available specialities

Descriptio
Hpon and doctors in the clinic
Precondition /
Post-condition available specialties and doctors list is displayed

primary scenario

1- The guest requests available specialties and doctors
information from the system

2- The system returns available specialties and doctors
list

secondary scenario

/

Table 4.2: textual description: consult available specialties and doctors
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Use case

consult clinics information

primary actor

Guest

secondary actor

Google maps

Description

Allows the guest to see details about the clinic

Precondition

/

Post-condition

Clinics information consulted / clinic location is
displayed

primary scenario

1. The guest requests clinics information
from the system
2. The system returns the clinics information page

secondary scenario

3.1.The guest requests the clinics location from
the system

3.2.The system use Google Maps api to display
the location

Table 4.3: textual description: consult clinics information

Patients use cases description: The tables and figures coming represents

a textual and graphical description for all use cases of the actor "Patient”.

Use case

consult profile

primary actor

Patient

secondary actor

/

Description

Allows the patient to consult and update his
profile information

Precondition

The patient must be authenticated

Post-condition

The patient profile is displayed and/or updated

primary scenario

1- The patient requests to access his profile
2- The system returns the patients profile

secondary scenario

3-1- The patient requests profile update

3-2- The system returns the users information form
3-3- The patient fills the form and validate

3-4- The system saves the changes

Table 4.4: textual description: consult profile
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interaction SequenceDiagram sign in )

actors System
1: asks to sign in
.._
T e
: 2 : System returns login interface -
3 : fills the username and password -
seq Alt )
ke eemr e o e
; 4 : Systern displays the sign in form
5 : the system displays message " incorect password or usemame ™

Figure 4.5: Sign in
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interaction SequenceDiagram consult patient medical record )
patient . . system
Signin
ref
1: requests to access his medical record J_I
. e .
: 2 : The system returns the patients medical record :
m : | :
seq OPT ) . H
; 3 : requests medical record update o
o . U
4 : 2.2 The system returns the users information form :
5:2.3 fills the form and confirms o
seq Alt )
- Ll" 6: 2.4 The system saves the changes and displays a message "Your medical record has been updated”
P Ty P
: 7:2.4.1 the entred data is incomplete the system displays a message check your information :
L L

Figure 4.6: Consult medical record by patient
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Use case

Predict the disease

primary actor

Patient

secondary actor

Prediction system

Description

Allows the patient to predict the disease that he has

Precondition

The patient must be authenticated

Post-condition

the proposed prediction consulted

primary scenario

1- The patient demands to predict his disease
2- The system returns the symptoms formthe
prediction system

3- The patient fill the form and validate

4- The system prediction verify and display the
predicted disease

secondary scenario

4-1- The entered data is incorrect or incomplete
, the system displays a message “verify your information”
And returns to step 2

Table 4.5: textual description: Predict the disease
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Use case Consult appointments
primary actor Patient
secondary actor /
Description Allows the patient to consult or update appointments
Precondition The patient must be authenticated
Post-condition Appointments consulted or updated

) ) 1- The patient requests the list of his appointments
primary scenario , _ _
2- The system returns the list of patients appointments

3.1 The patient selects an appointment to update
secondary scenario | 3.2 The system returns appointment update form
3.3 The patient fill the form and validate

Table 4.6: textual description: Consult appointments

Doctors use cases description: The tables and figures coming represents

a graphical description for all use cases of the actor "Doctor”.

interaction SequenceDiagram create a medicale record by doctor )

| doctor | system
signin

ref

search patient

1: requests to create a medical record from the system

< ...................................................................................................................................

H 2 : The system returns the medicale record form T

3 : fills the form |_|
seq Alt ]

T TETTERTERRR,

4 : on request of the doctor, the system saves all data entered and displays a message “the medical record has been created"

5:4.1 the entered data is incorrect or incomplete, the system displays a message “check your information’

Figure 4.7: Create a medical record by doctor
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interaction SequenceDiagram consult medical file by doctor )

doctor system
, sign in ,
ref
1: asks to review the medicale file >
MEnesrmsrnosrmsnnesnane 277 System returng inferface of gafient id ™"
3 : fills the patients information and validates
seq alt J
D‘ 4 5ystem displays the detauls of medical record selected :
seq opt )
. 6 : asks to add a prescription o
kﬁ """"""""""""""""""" T S ST LmmsEmms L TTTESEEsssmsEEsnEnanEnEEnnE
: 7 : System displays the prescription interface |
8 : enters the prescription and validates o
e P R

seq opt_ -l
' 10 : asks to add analyse
kﬁ'-"-"--"-"-"'-"-"--"-"-"'-'1-"--"-"--"-"-1 """""""""""""""""""

: 11 : System displays the analyse interface |
12 : enters the analyse and validate. -

{73 " Systom inserts the prescription and dispiays a message that analyse is added successiuily

Figure 4.8: Consult medical file by doctor - part 1
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seq opt ) 15 : asks to add note

e 16 : System displays the note interface

F-

-

17 : enters the note and validates.

seq opt ) -
19 : requests medical record update
:(:""""'"""""""""""""""""""""'."". """" SEmEomEmmEsEssEssEsnsaEnnnnn
20 : The system returns the medical information form
' 21 > lls the form and confirm »
e R R L LR L E R LR LR |

24-41 the system displays message " the medical test not found "

Figure 4.9: Consult medical file by doctor - part 2
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Pharmacists use cases description: The tables and figures coming rep-

resents a graphical description for all use cases of the actor "Pharmacist”.

interaction Sequenceliagram review the patient's perescription )

pharmacist system

sign in

ref

1 : asks to review the prescription

PP PP

3 : fills the patients information and validates

. )

4 - System displays the liste of prescriptions
5 : select a prescription :
.............................................. PP;;
D‘ 6 : System displays the details of prescription selected
seq opt
q .p 4 T - asks to add a note =
A 8 System displays the note interface
9 : Pharmacist enters the note and validate.
._I.
10 - system inserts a note and displays a message that a note is added successfully L
AR 11~ the system displays message ° the patient is not found * |

Figure 4.10: consult prescription file

Laboratory’s use cases description: The tables and figures coming rep-

resents a graphical description for all use cases of the actor "Laboratory”.
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interaction SequenceDiagram consult analyses file )

laboratory system
sign in

ref

1 : asks to review the analyse file

et
H 2 : System returns interface of patients id

3 : fills the patients information and validates

seq alt ) LJ_
b 4 - System displays the list of analysis :
5 : select a prescription H
.............................................. pp,
|_|‘ 6 : System displays the details of analysis selected
seq opt
q. B/ 7 : asks to add the result of analysis _
K e e et e e e e e
: 8 : System displays the result interface L]
9 : enters the result and validate. -~ :
10 : system inserts the result and displays a message that the result is added successfully L]
..................................... e
11:4.1 the system displays message " the patient is not found " :

Figure 4.11: consult analyses file

Admins use cases description: The tables and figures coming represents

a textual and graphical description for all use cases of the actor ”Admin”.

Use case Consult feed-backs
primary actor Admin
secondary actor /
Description Allows the admin to see all the feed-backs
Precondition The admin must be signed in

Post-condition All feed-backs list is displayed

rimary scenario 1- The admin requests list of feed-backs from the system
P Y 2- The system returns available list of feed-backs

3-1- The admin selects one of the feed-backs to reply
secondary scenario | 3-2- The system returns the reply form
3-3- The admin fills in the form and validate

Table 4.7: textual description: Consult feed-backs
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Use case

Add medical staff

primary actor

Admin

secondary actor

Database API

Description

Allows the admin to add a new member of the
medical staff

Precondition

The admin must be signed in

Post-condition

A new member of the medical staff is added

primary scenario

1- The admin requests to add a new member

2- The system returns the adding form

3- The admins fills the form

4- The system uses the Database API to verify the
validity of the new member

5- The system demands the confirmation from

the admin

6- The admin validates

7- The system displays "The new member has been
added successfully”

secondary scenario

4-1- The new member does not exist
4-2- the system displays "the member does not exist”

Table 4.8: textual description: Add medical staff

Use case

Consult Users

primary actor

Admin

secondary actor

/

Description

Allows the admin to consult the list of users and
manage it

Precondition

The admin must be signed in/The list exists

Post-condition

the list of users is displayed and/or updated

primary scenario

1- The admin demands to consult users
2- The system returns the list of users

56




Chapter 4. Capturing requirements

3-1- The admin demand to update users information
3-2- The system returns users update form
secondary scenario 3-3- The admin fills the form and validate

4-1- The admin demands to block a user

4-2- The system returns confirmation message

4-3- The admin confirms the process

Table 4.9: textual description: Consult users

4.4 Capturing technical requirements

This section deals generally with the capture of technical requirements.
This phase serves to complement the capture of functional requirements.
The vector idea at this level revolves around the identification of the var-
ious constraints that are neither descriptive of the users profession, nor
descriptive from an application point of view or of any business process.
The model of specification is expressed in two ways [13]:

e The technical specification from a hardware perspective.

o Capture software specifications.

4.4.1 The technical specification from a hardware perspective:

The technical prerequisites were expressed in the preliminary study, when
operational requirements and strategic development choices were expressed.
These choices involve constraints related to the configuration of the hard-
ware network and are geographic, organizational, and technical in nature.
They concern data access performance, system security, volume [32].

o Tiered architecture style The level architecture style specifies the
number of geographic and organizational levels where the system’s
run time environments will be located [18].

In our system The geographical configuration requires the develop-
ment of a two-tier client /server solution.
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o Architecture specification 2 levels A two-tier architecture also
known as client-server is an architecture where a Client Station exe-
cutes an application on a server.

This is done as a dialogue between the client and the server in which:

Hiveau 1 Miveau 2

Reguite Enveoi des requétes G

Fichlars. T T —

BGL....

Envei des réponses —
1

Client Serveur

Figure 4.12: The two tier architecture

4.4.2 Capturing Software Specifications:

Once the technical and architectural specifications have been expressed,
the specific features of the technical system can be addressed by a software
specification.

In this case, the use cases are used differently than for the functional spec-
ification. This is why we have introduced the concept of operator and
technical use cases.

e Operator: The operator is an actor in the sense of UML, except that
it only benefits from the technical functionalities of the system.

o Technical use case: a technical use case is intended for the operator,
it is a sequence of action producing operational or purely technical
added value.
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Identification of system operators: The operators of our system are the
majority of the actors of the functional branch, are therefore users
in the technical dimension and who are: the patient, the doctor, the
admin, the pharmacist, the laboratory.

Identification of technical use cases: The main technical use cases of our
system are illustrated by the following figure:

manage safety

user manage data integrity

Figure 4.13: System Software Specification Template
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4.4.3 Description of technical use cases:

Managing Safety:

Textual description:

Use case

Authenticate

primary actor

User

Description

This case allows to verify the access authorization to
application features.

Precondition

User has an account

Post condition

The user is authenticated.

primary scenario

1-The user requests access to the application.

2-The system displays the authentication form.
3-The user enters his username and password and
confirms authentication.

4-The system checks the authentication information.
5-The system returns the corresponding interface.

secondary scenario

3-1- Incorrect ID and/or password. System displays
error message. Repeat nominal scenario sequence in 2.

Table 4.10: textual description: Authenticate
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Graphical description

sd authenticate J

% System

1: request access to the application

M 1.1: display authentication form

2: enters the username and password and confirm authentication

i 2.1: validation

alt)
[ success ]
sdBreak ]
2.2: display home page
[ failed ]
3: "invalide fields"
1

Figure 4.14: Sequence diagram of the use case: Authenticate

Manage data integrity:

Textual description:

Use case Manage data integrity
primary actor User
Description This case all.ows to Verify data integrity of
the application features.
Precondition the user authenticates

1-The user enters the data.

Primary scenarto | o mhe system checks the validity of each field.

. | 2-1-The system displays an "invalid fields” notification.
secondary scenario o i )
The scenario is repeated in point 1.

Table 4.11: textual description: Manage data integrity
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Graphical description

sd manage data integrity J

% System

user
ref) -
authenticate
1: display form()
1
IoopJ
2: enter data
alt) < 21 vafdat
2.1: validation
[ valide ]
2.2: validation
[ invalide ]
3: "invalide fields"
1

Figure 4.15: Sequence diagram of the use case: Manage data integrity

4.5 Conclusion
The needs capture phase is a step that works on the one hand to complete

the collections of needs operated during the preliminary study phase, and
on the other hand, it gives a first view for the next stage.
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5.1 Introduction

This chapter is devoted to the analysis phase. We start with the diagrams
of participating classes. Then we move on to the Detailed Sequence Dia-
grams.

5.2 Stage status in the 2TUP process

The analysis phase represents the second stage of the left branch of the Y
cycle.It is dedicated to the object analysis of our system just after the pre-
liminary study and the capture of functional and technical requirements.It
consists in precisely studying the specifications to get an idea of what the
system will achieve in terms of trades [18].

the following figure represents the stage status in the 2TUP process:

functional contraint functional track technical track

Business

requirements

domain analysis f ; analysis

analysis of the application diagrams of participating
classes

i I
Functional

\
specification N
b -

structural & ;

Figure 5.1: The stage status in the 2TUP process

5.3 Identification of participating classes diagram

This is a diagram that is used to identify the analysis classes that will
participate in the implementation of use cases. Three types of analysis
classes may exist in this diagram:

o “Dialogues” which represent the means of interaction with the system.
o “Controls” that contain the application logic.
« “Entities” which are the business objects handled [19].
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5.4 diagrams of participating classes
Guest:

Create an account:
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Create medical record:
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Consult clinics information:

<<dlaloge=>
visitor spaces
-clinic name
.bg{;.
-hint

-gther dlinic tags
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Figure 5.6: consult profile
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Figure 5.9: Predict the disease
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Figure 5.10: Create medical file
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Figure 5.11: consult medical record
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Figure 5.15: consult users

79



analysis phase

Chapter 5.

consult feed-backs:

Aejdau-

abeassaw
SUO[IBWIYUOD

<<anBoe|pe>

abessaw Aapa-
-

EECCTC
c<uBag pugss

abessaw-
|IEWwa-
SBUIPPE-
auoyd-
ajes-
SWeLINS-
MUEL-

-

J@sn
<<UBag AUl ==

uIpy

|
ot<

{ Medass
*oq paj-
Aejdas
<<onBoje|pss
BNES-|
1ab-|
$YOBG-Pas) HNSUOD
<<IBONUD Y>>
(Mhadas
SHIEQRI D JO 151
SHDEQ-Paa) INSUOD
4 <<@NBO[E|P>>
[ur oups|
(N
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5.5 Identification of detailed sequence diagrams

During the requirements capture phase we saw that a use case represented
by a sequence diagram describes a set of scenarios but considering the
system as a black box, then to open this box the detailed sequence diagram
is elaborated. this diagram allows to replace the system by a collaboration
of objects in each scenario.

5.6 diagrams of participating classes
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Figure 5.17: Detailed sequence diagrams of the use case:create an account
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Figure 5.18: Detailed sequence diagrams of the use case: create medical record
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Figure 5.21: Detailed sequence diagrams of the use case:
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Figure 5.22: detailed sequence diagrams of the use case: sign in
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Figure 5.23: detailed sequence diagrams of the use case: consult medical record part 01
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Figure 5.24: detailed sequence diagrams of the use case: consult medical record part 02
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Figure 5.25: detailed sequence diagrams of the use case: predict the disease
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Figure 5.26: detailed sequence diagrams of the use case: Consult appointment part 1
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Figure 5.30: detailed sequence diagrams of the use case: Consult analysis
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5.7 Detailed design

The detailed design stage is the second last step before coding. It consists
of documentation classes, tables and design choices including specificities
of development language or environment. [18]

5.7.1 Class diagram:

A class diagram in the Unified Modeling Language (UML) is a type of static
structure diagram that describes the structure of a system by showing
the system’s classes, their attributes, operations (or methods), and the
relationships among objects [36].

5.8 Transition to relational model

Transition to relational model To move from object model to relational
model, a representation between the structure of classes and the structure
of relational data is imposed while a class defines a data structure to which
instances subscribe, it therefore corresponds to a table of the relational
model

5.8.1 Relationship class diagram:

Relationships in class diagrams show the interaction between classes and
classifiers. Such relationships indicate the classifiers that are associated
with each other, those that are generalizations and realizations, and those
that have dependencies on other classes and classifiers[36].
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Figure 5.36: Relationship class diagram Pt2

5.9 Conclusion

In this chapter we tried to do a general idea for our objective and put a

basic structure for the following chapters.
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Chapter 6. Realisation

6.1 Introduction

After having done the proper design for our application, we will in this
part describe the process of achieving our application. This is done by
specifying the development environment and an overview of the interfaces
of our application.

6.2 Used tools

In order to develop our smart prediction health system a set of tools is
needed:

6.2.1 Latex:

LaTeX is a description language that can be used for writing and type-
setting documents. It is especially useful to write mathematical notation
such as equations and formulae.

It is a layout language that makes it possible to produce documents of
high typographical quality and rigorously homogeneous in their presenta-
tion. This language is to be compared to (X)HTML, in that it allows to
mark a text, then neatly cut into sections, subsections, paragraphs, titles
or footnotes. The text with its tags is then compiled, to be formatted
according to the model specifications chosen by the user. [33]

A

Figure 6.1: Latex logo
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6.2.2 Overleatf:

Collaborative, cloud based environment for sharing and working with La-
TeX.

In addition, it offers the possibility to write documents in a collaborative
way, to offer its documents directly to different publishers (IEEE Journal,
Springer, etc.) or open archive platforms (arXiv, engrxiv, etc.) for a possi-
ble publication. This platform is very compatible with various media such
as tablets smartphones [35].

Figure 6.2: Overleaf logo

6.2.3 Star UML:

StarUML is a sophisticated software modeler aimed to support agile and
concise modeling.

Figure 6.3: Star UML logo
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6.2.4 Sublime Text:

Used to write some codes and can open various types of files. In addition,
it also supports various programming languages such as C++, CSS, ASP,
HTML, and so on [37].

Figure 6.4: Sublime Text logo

6.2.5 HTML/CSS:

HTML is the language for describing the structure of Web pages using
markup.

while CSS is the language for describing the presentation of Web pages,
including colors, layout, and fonts.

HTML CIX

Figure 6.5: HTML and CSS logos

6.2.6 Postman:

Postman is an API platform for building and using APIs. Postman sim-
plifies each step of the API lifecycle and streamlines collaboration so you
can create better APIs—faster [34].
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POSTMAN

Figure 6.6: Postman logo

6.2.7 Visual Paradigm Enterprise:

Visual Paradigm Enterprise is an ArchiMate enterprise architecture tool
certified by The Open Group. It supports all the vocabulary, notation, syn-
tax, and semantics for all ArchiMate language elements and relationships
[36].

Visual o Paradigm
A 4

Figure 6.7: Visual Paradigm Enterprise logo

6.2.8 Azure ML:

Azure Machine Learning is a cloud service for accelerating and managing
the machine learning project lifecycle. Machine learning professionals, data
scientists, and engineers can use it in their day-to-day workflows: Train and
deploy models, and manage MLOps [38].

&

Azure Machine Learning
Figure 6.8: Azure ML logo
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6.2.9 Java EE:

(Java Platform, Enterprise Edition) An application software platform from
Oracle based on the Java programming language. Originally developed by
Sun, which Oracle acquired in 2010, Java EE services are performed in the
middle tier between the user’s machine and the enterprise’s databases and
legacy information systems. Java EE comprises a specification, reference
implementation and set of testing suites. Its core component is Enterprise
JavaBeans (EJBs), followed by JavaServer Pages (JSPs) and Java servlets
and a variety of interfaces for linking to the information resources in the
enterprise [39)].

Java

Figure 6.9: Java EE logo

™

6.2.10 Xampp:

XAMPP is used as a stand-alone server (localhost) which consists of several
programs including Apache HT'TP server, MySql database, and language
translator is written in PHP and Perl programming languages. This pro-
gram is available GNI (General Public License), is a server that is easy to
use, and can display dynamic web pages [37].
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XAMPP

Figure 6.10: Xampp logo

6.3 Presentation of the interfaces of the website
Home page

This web page shows our project home page. All users can visit, It is the
first interface presented to them.

E MILA SMART CLINIC ABOUT US SPECIALITIES GALLERY CONTACT LOGIN

EFORTQUR

Figure 6.11: Home page
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Services page

Presents the different services offered by the clinic

24/7 SERVICE

Lorem ipsum delor sit amet, consectetur adipisicing elit. Dolores quae porro consequatur aliquam, incidunt eius magni provident,
doloribus omnis minus ovident. doloribus omnis minus temporibus perferendis nesciunt..

| [

Online Medical

Counseling Qualified Doctors Emergency Services
Lorem ipsum dolor sit amet, consectetur adipisicing elit. Lorem ipsum dolor sit amet, consectetur adipisicing elit. Lorem ipsum dolor sit amet, consectetur adipisicing elit.
Dolores quas parre consequatur sliquam, incidunt Dolores quas parre consequatur sliguam, incidunt Dolores quas porro consequatur aliguam, incidunt
Lorem ipsum dolor sit amet, consectetur adipisicing elit. Lorem ipsum dolor sit amet, consectetur adipisicing elit. Lorem ipsum dolor sit amet, consectetur adipisicing elit.
Dolores quas parre consequatur aliquam, incidunt Dolores quae parre consequatur aliquam, incidunt Dolores quae porro consequatur aliquam, incidunt

Figure 6.12: Services page

About us page

shows all informations about our clinic, administration, and medical staff.

ABOUT US

Curabitur aliquet quam id dui posuere blandit. Donec sollicitudin molestie malesuada Pellentesque
ipsum id orci porta dapibus. Vivamus suscipit tortor eget felis porttitor volutpat.

Grids is a responsive Multipurpose Template. Lorem ipsum dolor sit amet,
consectetur adipiscing elit. Curabitur aliquet quam id dui posuere blandit. Donec
sollicitudin molestie malesuada. Pellentesque in ipsum id orci porta dapibus.
Vivamus suscipit tortor eget felis porttitor volutpat.

(5) Lorem ipsum dolor sit amet
(5) consectetur adipiscing elit
()) Curabitur aliquet quam id dui

(>) Donec sollicitudin molestie malesuada.

LEARN MORE

Figure 6.13: About us page Pt1
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Qur Team

1

)

Johne Doe Jennifer Christean Kerinele rase
Master Master Master Master

Figure 6.14: About us page Pt2

Specialties page

This page presents the specialties included in our clinic.

OUR SPECIALITIES

Lorem ipsum doler sit amet. consectetur adipisicing elit. Dolores quae porro consequatur aliquam, incidunt eius magni provident.
doloribus omnis minus ovident, doloribus omnis minus temporibus perferendis nesciunt..

Consulting General Checkup Heart

@ Lorem ipsum dolor sit amet. Lorem ipsum dolor sit amet. — Lorem ipsum dolor sit amet,
consectetur adipisicing elit. Dolores consectetur adipisicing elit. Dolores consectetur adipisicing elit. Dolores
quae porro consequatur aliquam, quae porro consequatur aliquam, quae porro consequatur aliquam,
incidunt incidunt incidunt
Dermatology Neurosurgeon Kids Care

TER

'@' Lorem ipsum dolor sit amet. Lorem ipsum dolor sit amet. = E Lorem ipsum dolor sit amet,
consectetur adipisicing elit. Dolores consectetur adipisicing elit. Dolores consectetur adipisicing elit. Dolores
quae porro consequatur aliquam, quae porro consequatur aliquam, quae porro consequatur aliquam,
incidunt incidunt incidunt

Figure 6.15: Specialties page
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Gallery page

Our GALLERY
Sed ut perspiciaatis unde omnis iste natus error sit voluptatem accusantium doloremque laudantium, totam rem aperiam, eaque ipsa quae ab illo inventore veritatis et
quasi architecto beatae vitae dicta sunt explicabo. Nemo enim ipsam voluptatem quia voluptas

Sed ut perspiciaatis unde omnis iste natus error sit voluptatem accusantium doloremque laudantium, totam rem aperiam, eaque ipsa quae ab illo inventore veritatis et
quasi architecto beatae vitae dicta sunt explicabo. Nemo enim ipsam voluptatem quia voluptas

ALL ARTWORK CREATIVE NATURE OUTSIDE PHOTOGRAPHY

Figure 6.16: Gallery page

Contact us page

From this page any user of the web application could reach us, through
google maps or any way he chooses to.

Get IN TOUCH

Sed ut perspiciaatis unde omnis iste natus error sit voluptatem accusantium doloremque laudantium, totam rem aperiam, eaque ipsa quae ab illo inventore veritatis et
quasi architecto beatae vitae dicta sunt explicabo. Nemo enim ipsam voluptatem quia voluptas

Sed ut perspiciaatis unde omnis iste natus error sit voluptatem accusantium doloremque laudantium, totam rem aperiam, eaque ipsa quae ab illo inventore veritatis et
quasi architecto beatae vitae dicta sunt explicabo. Nemo enim ipsam voluptatem quia voluptas

Name Google

This page can't load Google Maps correctly.
Email Do you own this website?
Message

Figure 6.17: Contact us page
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Login page

Login

E-Mail Address

Password Forgot Password?

Femember Me

Login

Don't have an account? Create One

Figure 6.18: Login page

113



Chapter 6. Realisation

Patient registration page

Registration Form

Name *

E-mail

=]

Telephone *

=

Address*

Figure 6.19: Patient registration page

6.4 Conclusion

In this last chapter we put all the pieces together in order to form our final
solution, and put some of the tools that we used besides the final interfaces

of our system.
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Conclusion

General Conclusion

Our work has been carried out as part of the graduation project. This work
has as its main objective the prediction of diseases and patient orientation.
For this we proposed to design and produce a web application to ensure
an effective prediction and orientation, and to improve the communication
and the exchange of information and documentation between the patients
and the medical staff (the doctors, the pharmacists and the laboratory).
The application should cover all stages of treatment from the opening of the
session and the symptoms entering until the patient finalise his treatment.

For the design of our application, we chose a specialized approach to
web development called the "2TUP” 2 track unified process and relies on
the UML modeling language in these different phases. Using the 2TUP
allowed us to fully understand the issue and model the functional needs
of our system. He also provided us with good support during the analysis
and design phases. For the realization, we used the technologies offered by
the Java language for web development and MySQL as a database man-
agement system. This work was an opportunity for us to approach the web

development domain and to gain practical experience with a development
approach and the UML language, as well as with a range of technologies
and tools such as the Java language, the JEE platform (JSPs, Servlets,
Tomcat application server), and the netbeans development environment,
also some web services and API’s. We can say that our objectives have

been achieved overall, we have achieved three main points: the realisation
of the prediction model, the creation of a patient medical record, the cre-
ation of the patient orientation system. thus, as the main perspective for
the current state of this project, we want to add a mobile application that
do the same work as our web application.
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