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Abstract

Today, people prefer to accomplish services online by a few clicks from the comfort of their
places. However, when it comes to booking the next visit to the doctor, it can become a real
challenge. Especially during the peak time of COVID-19. As there are not really potentials
technologies of Web tools, most of the available services schedule the appointments in old-
fashioned ways, and even if some of them use online booking tools, after trying it, you would
prefer to make a phone call rather than using them, especially for the semi-literate users. So there
is a need to develop a simple, effective, and easy to learn User Interface (Ul) of the online
appointment system for a productive doctor-patient consultation.

This work concerns the improvement of the user experience of an online appointment web
application, where all categories of patients especially semi-literate can choose their doctors who
are located anywhere in Algeria, and book their appointments. The main goal of this work is to
improve the interaction and effectiveness of the online appointments application Mouaidy, for all

users, through user-centric design.

Keywords: Online Appointment System, Online Schedule Design, User Interface Design (UID),
Front End.



Résume

Aujourd'hui, les gens préferent accomplir des services en ligne en quelques clics dans le confort
de leur lieu. Cependant, lorsqu'il s'agit de réserver la prochaine visite chez le médecin, cela peut
devenir un véritable défi. Surtout pendant la période de pointe de COVID-19. Comme il n'existe
pas vraiment des potentielles technologies des outils du Web, la plupart des services disponibles
planifient les rendez-vous a l'ancienne, et méme si certains d'entre eux utilisent des outils de
réservation en ligne, apres l'avoir essaye, vous preférerez passer un appel teléphonique plutét que
de les utiliser, surtout les utilisateurs semi-alphabeétes. 1l est donc nécessaire de développer une
Interface Utilisateur (UI) simple, efficace et facile a apprendre du systeme de rendez-vous en

ligne pour une consultation médecin-patient productive.

Ce travail concerne lI'amélioration de l'expérience utilisateur d'une application web de rendez-
vous en ligne ou toutes les catégories de patients notamment semi-alphabetes peuvent choisir
leurs médecins qui se trouvent n'importe ou en Algérie, et prendre leurs rendez-vous. L'objectif
principal de ce travail est d'améliorer I'interaction et I'efficacité de l'application de rendez-vous

en ligne Mouaidy, pour tous les utilisateurs, grace a une conception centrée sur l'utilisateur.

Mots-clés : Systeme de rendez-vous en ligne, Conception d'horaires en ligne, Conception
D'interface Utilisateur (UID), Front End.
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General Introduction

1. Introduction

In this modern world, technology has become a replacement of some manually works and a
necessary tool for solving problem, as it arises, everything has been easy for us. That is why in
medical field “Online Appointment System” is very significant nowadays. Doctors are life
savers; they should not be too far from those who need healthcare. Doctors should make services
accessible and available to their patients, as more and more people is having the need on medical

attention.

Before the last few years, doctor appointments were usually taken on the phone calls or by
visiting the hospitals in person. This process needed the involvement of individuals so the ability
to take appointment was restricted to the availability of schedulers, phone lines or the physical
presence of a person. With the growth of time, everybody demanded timeless and efficient
medical care delivery because manual appointments (that requires the physical presence of both
individuals) and long waiting lines have formed an irritating situation for the healthcare
institutions especially during COVID-19. So, it created a need for such an integrated health care
system that could deliver seamless care to patients. The emergence of online appointment system
offered timeless and efficient access to health care services. Therefore, for hospitals and other
medical societies, online appointment booking has a great importance and a subject of interest
(Koole, 2007) [1].

Booking appointment online has become a new trend in the past few years and is considered as
one of the key processes in the healthcare industry. Bailey (1952) considered scheduling system
as a trade-off or a compromise between a doctor and patient’s waiting times [2]. Patients who get
late for the appointments or who fails to come becomes the reason for the underutilization of a
doctor’s time. Idle time and underutilization of doctor’s time are also resulted by gaps in the
appointment times (Bailey, 1954) [3]. Different researchers agreed that main patient
dissatisfaction is caused by long waiting times. Cayirli (2004) defined access time as the time
between patients’ request for the appointment and the time he is checked up [4]. According to
Veral, waiting time is the time between consultation and the scheduled time while neglecting the
early arrival of a patient (Veral, 2006) [5]. Different researchers defined waiting /access time in
different ways. A well-designed appointment system supposed to improve patients’ satisfaction
by reducing cost and time of clinics and hospitals especially in the busy lives we are leading

today.
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With the growing population need for more efficient ways to access a medical treatment
is also growing. Through an online appointment system, a user gets access to
the doctor's online webpage and can make an appointment with online software.
Patient can also provide additional medical history in advance, giving adequate time
to the doctor to prepare the necessary information for consultation. In this way, online
appointment systems are helping doctors and patients. Nowadays, there are many kinds of online
appointment tools available in the markets which are easy to set up and not too much expensive.
Online appointment system offers value-added services and lots of benefits to the doctors and
patients. It makes the patient appreciated by eliminating the hassle of long waiting times. Online
appointment systems are also getting popular because of its low-cost availability, that why the
application web of this system, has to be simple and easy to use especially for those semi-literate

users.

2. Problem statement

When patients or even doctors use most of online appointment applications, which schedule the
appointments in old fashioned ways such as the Mouaidy application, they would prefer to make

a phone call rather than using them especially for the semiliterate users.
3. Objectives

The goal of this work is to facilitate, improve the interaction and the effectiveness of the online
appointments application Mouaidy to be effectively used in Algeria. This application provides
patients an easy way of booking online doctor’s appointment. As well as, it provides doctors or

their assistants to manage their schedule and patient’s appointments.

This work proposes the use of HTML, CSS, Bootstrap, JQuery and JavaScript at the client side
while PHP and MySQL on the server side.

4. Manuscript structure

Besides this introduction and the general conclusion, this dissertation is divided into four main

chapters.

R/

s In the first chapter, we aim to present a set of basic concepts of Online Appointment

System. We introduce definitions, role, advantages and limitations of Online
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Appointment System. Following this, we will present the existing system in Algeria, and

given examples of online appointment platforms.

The second chapter is dedicated to present the Front End techniques, which we will use to

improve the interaction of our web application.

In the third chapter, we will present the design or the conception of our web application
with: the different types of UML diagrams and the Website UX flowcharts for the main
actors of our application.

In the Fourth and last chapter, we will present our database and the implementation
environment, following this we will use the lessons learned from the techniques of Front
End, to improve the interaction and will be devoted to the implementation of the proposed
online appointment application.



Chapter I: Online Appointment

Systems




Chapter I: Online Appointment Systems

1.1 Introduction

The need for healthcare services is growing with the increase in population and the number of
patients who seek health care at hospitals, medical facilities, holistic groups, and physicians
practice has improved significantly. And according to the development that the web and phone
applications knows in last year’s most of patients now prefer to use online appointment systems
to have the best healthcare services. The online appointment system, present to patients the
capability of access to the doctor's online webpage and book their appointments and also doctors
can organize their schedule and do a lot of services. This system offers value-added services and

lots of benefits to the doctors and patients.

1.2 Online appointment system

1.2.1 Definition

An online appointment system is a web-based system which is made up of independent
components or web pages, working together for a common purpose. Such systems are available
on the internet for the users to accomplish some purpose.

James (1999) defined internet as a system which provides an opportunity to millions of people to
get access to a large amount of stored data and get connected to each other despite distances.
Increased rate of missed appointments and patient dissatisfaction pushed to recognize the need
for better-quality care services [6]. With the advancement of information technology and the
sensitive situation of medical care, online appointment system emerged as an important output
for efficient and timely delivery of health care services. Earlier, appointment requests were used
to make through the phone call, email or fax but with the advancement of technology and
internet, the trend changed towards the proper online appointment systems.

According to Gruca (2004), a patient can make an appointment for a doctor either by
going directly to the doctor's clinic or making a manual appointment through the phone
call or sending the email. With the emergence of the internet, health care centers can
connect and communicate with their patients efficiently. Therefore, many healthcare
centers have started using online appointment systems. Such systems ensure efficiency
and effectiveness.

1.2.2 Role

Online Appointment Systems saves time as well as generates income too that facilitates
consultations, different operations and builds a good relationship between doctors and their

patients [7].
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According to this important role in current users life studies show that more than 5 billion people
worldwide are expected to maximize the usage of web and mobile applications this year.
Statistical data from 2019 show constant growth of usage of online appointment system and the

trend is no different in 2020 and 2021 (or even more due to novel coronavirus outbreak).

Users
Perceat (U
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10

2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 1: Growth of using online appointment systems during few last years.

1.2.3 Advantages and Limitations

Compared to traditional appointment methods, the current online appointment scheduling system
has unique advantages and limitations.

a. Advantages

«» Patient Centeredness

Patient-centeredness is one of the six quality aims proposed by the Institute of Medicine to
improve health care quality [8]. Web-based medical scheduling as a medical self-service offers a
more patient-centered means to make appointments [9]. Most Web based appointment systems
are interfaced with a calendar-like list. Patients can browse and select the most convenient
appointment time from the available time slots [10]. In contrast, patients are only given very
limited options of available time slots in traditional appointment systems. Besides time slots,
some of the Web-based systems allow patients to filter physicians by physicians’ attributes such

as education background, experience, gender, and reviews from other patients [11].

Another convenience from improved patient access is that patients can fill out registration forms,
get prescreened and review practice policies online before they show up and this can smooth

workflow and reduce misunderstandings.
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In the self-servicing Web-based appointments, patients’ own descriptions of the reason for visit
are often more detailed and illuminating [12]. Sometimes, patients might be uncomfortable or
unable to vocalize certain symptoms (eg, sexual health problems) to the scheduler over the phone
or in person, and they may make an untrue statement [13]. They tend to be more candid when

they schedule online by themselves [14]

« Reduced No-Show Rates

No-show is a significant cause of wasted clinical resources [15]. The patient-centered design in
Web-based appointments has the potential to decrease no-show rates [11, 16]. The reasons for
the reduction of no-shows after implementing Web-based scheduling have not been
systematically studied in the literature, but it could be attributed to the improved access in Web-
based scheduling that allows patients to easily verify, cancel, and reschedule their appointments
[16]. A possible reason is that patients feel more responsible for their appointments when they

make appointments by themselves [17].

+ Reduced Waiting Time

Waiting is an indicator of service quality and a source of dissatisfaction that affects health care
outcomes and patient retention [18, 19]. Long waiting time may make patients seek care from

other providers and thus this can potentially cause a loss in revenue.

The most cited benefit of real-time scheduling is after-hour access [10, 20, 21]. Real-time
scheduling requires minimal intervention of schedulers and thus can help reduce the waiting time
caused by human factors. The available time slots are transparent to patients through the Web
interface. Patients are free to claim available appointment slots anytime and anywhere [14, 22].
The support of same-day or soon appointments by some real-time systems can help further
shorten the time between when the appointment is requested and when the medical service is
fulfilled. Although there is a concern that the ability to book in advance for chronic conditions
might be diminished by same-day appointments due to the limited number of appointment slots
[23], same-day appointments could produce positive outcomes as long as the provider can find a
balance in his or her capacity. For providers, it is possible to reuse the time slots released due to
late cancellations. These allotted time slots will be otherwise wasted if traditional appointment

methods are used because of the longer turnaround time.
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b. Limitations
% Internet Connection

To book an appointment online, you definitely need internet connection; be that on your phone
or using a computer. In the case of no internet, you will be unable to do this. Of course, in
today’s day and age, this doesn’t seem like a major issue, since we have access to the internet
almost at all times. However, if the connection is absent for some reason, you will run into this
complication. This could be a bit more problematic if you lose access to the internet, for
example, you won’t be able to see your bookings and cancellations. Here, we suggest that when
you choose an internet provider, make sure that it is a reliable one that will give you the least

amount of connection issues [24].

% High Demand
When you provide the option for online appointment scheduling, you open your doors to new
users (patients or doctors). The easiness of booking an appointment online makes your service
accessible to almost anyone witch can create a large influx of demand for your online available
services. The result of this increase in demand is a very large volume of bookings that need to be

handled and may force you to expand your resources, upgrade your existing means, etc.

% Uncertainty
An online appointment scheduling system can create uncertainty and confusion for users. The
extent of uncertainty definitely depends on the type of services you provide. Here is an example.
If you are a doctor and you allow your patients to book appointments via an online scheduling
platform, you will have given them the option to choose which service they want from you.
However, some patients may not be able to identify exactly what they need from you, which
could force them to book the wrong appointment type.

One way to avoid this is by providing a thorough enough explanation of exactly what you offer.

1.3 Existing System

In Algeria, there is a huge trend of private medical clinics and hospitals. Doctors run their own
private clinics and consult patients during the evening or any time of the day depending on their
availability. Some are popular and known to all while some are known by few people. This
situation proves to be a challenge for new practitioners as they are known to very few people
even if they have a good academic background. On the other side, patients also face difficulty in

finding and choosing a nearby doctor. Unscheduled appointments, long waiting lines and



Chapter I: Online Appointment Systems

keeping medical files in physical form are also the common problems faced by the patients of
Algeria.

1.3.1 Examples of Online Appointment Platforms

a. bZDOC

DzDOC is a multi-service medical platform created by Khidma Tech, a computer engineering
Service Company that benefit from extensive know-how in the field of information technology.
In May 2015, DZDOC launched the first online appointment booking service in Algeria to offer
Algerian doctors and patients a simple, efficient and comfortable solution for managing their
medical appointments [25].

Our objective for our patients is to improve access to medical care for Algerian citizens
throughout the national territory by setting up computer tools and online services that are free
and accessible to the general public to preserve their health and that of his relatives. And also
provide Algerian doctors and health professionals with a complete service that includes all the

tools and computer technologies they need for better management of their daily work.

Q DzDocC

Trouvez votre médecin @
Choisir la spécialité

Choisir 12 speciaits v Vous étes médecin ?
Choisir la région Vous étes un professionnel de la sanié ? Vous

souhaitez développer votre activité ? Nous sommes
la pour vous y aider.

“ jeccuv.ez nos services

Choisir la région -

Learn a language

s Learn To Speak a Language
while you browse. P guag

Toucan shows you words and phrases in the language you want to

fo ) learn as you browse.

Figure 3: Home page of the online appointment platform DZDOC.
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b. SihhaTech

SihhaTech is a Start-up of the innovative group AFIND (Algerian Foundation for Innovation and
Development) and leader in the emerging market of online appointment booking in multi-
channel and multi-terminal mode [26].

SihhaTech is a Web 2.0 service for making appointments online with a doctor or dentist through
its portal https://sihhatech.com. The database is organized by Wilaya and/or medical specialty
and includes the name and address of the health facility, as well as the exact location to access it.
For patients, a simple click on one of the neighboring providers listed at the end of the chosen
search criteria, the platform displays all the details: address, telephone number, opening days and
hours and geolocation on a Google map. Since the doctor's agenda is linked to the SihhaTech
database, the time slots already allocated are automatically taken into consideration. Once the
appointment is fixed, the platform sends a reminder SMS to the patient 24 hours before the
deadline. Practitioners, who subscribe to the platform benefit, at the same time, from better
visibility of their range of services, while improving the proper management and updating of

their appointments.

:.! T
g SihhaTech CCUEIL FAQ APROPOS CONTACT CONNEXION SNVl B .~ COVID-19 EN CHIFFRES

Rendez-vous en ligne chez
un établissement de santé

Spécialité v

[J CONSULTATION [J SOINS A DOMICILE
PAR TELEPHONE
Cliquez sur l'icéne rouge pour
Wilaya.- Q - cibler la recherche, en tenant
compte de votre position
géographique

RECHERCHER =

Figure 4: Home page of the online appointment platform SihhaTeck.

i

c. Bessiha
Beesiha is an online medical appointment service, founded by a group of young Algerian
engineers and entrepreneurs, accompanied by health professionals. Completely free, the

appointment service is available 24 hours a day, 7 days a week with the mobile application or the

11
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website. For doctors, Beesiha offers an online agenda connected to their patients' appointments,
in order to better manage consultations and their waiting room.

Our main objective is to improve the health experience, while making it more accessible for all

users [27].
[JJ Beesiha Quiest ce que cest ? Fonctionnalités A propos  Contact e
Un rendez-vous avec votre
Q) Rechercher un praticien, un établissement, une spéciaiité © Vvotre vile 2
S
Figure 5: Home page of the online appointment platform Beesiha.
d. Mouaidy

Mouaidy is an online appointment web application, created by Mr. Boulehouache Soufiane, a
doctor at the University of August 20, 1955 - Skikda, accompanied by health professionals for

making appointments online with a doctor through its portal http://www.rdv-doctor.net/.

For doctors, Mouaidy offers an online agenda where they could manage their schedules and
connected to their patients' appointments. It also allow to patients searching doctors by their

name or their specialties and booking their appointments.
Strong points:

« It saves doctors and patients time.

It can help doctors to see more patients.
 Patients can reach their doctors.

» Less paperwork.

« Totally free.

12
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Weak points:

However, if we compare Mouaidy with the other online appointment platforms used in Algeria,

it could have some of weak points like:

 Difficult to use due to the complicated interface.

* Need more time for performing user’s tasks.

« Without guidance.

» Old fashion design and absence of attractive colors.

& C Q B nhttps://www.rdv-doctor.net/indexphp

-8) Importer les marque-pages... @ Débuter avec Firefox

GYNECOLOGUE ~ DERMATOLOGUE  CARDIOLOGUE PEDIATRE OPHTALMOLOGUE

Recherche | Recherche par les Details du Docteur

ORL GENERALISTE = Chercher un speci LOG OUT

Nouveau Utilisateur? Inscrivez-vous

S'inscrire En tant que Docteur

S'inscrire En fant que Patient
RDV-Doctor sur les Réseaux Sociaux

‘ Facebook

Figure 6: Home page of the online appointment application Mouaidy.

1.5 Conclusion

In this chapter, we presented the Online Appointment System, its definition, role, advantages and

limitations and focusing on the existing system in Algeria. Then we gave examples of online

appointment platforms.

We have chosen to improve the interactivity of the Mouaidy application because of its

accessible source code.

The following chapter is dedicated to present the Front End techniques that we will use to

improve  the interaction and effectiveness

13
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2.1 Introduction

With the fast progress of technology from the birth of the internet, businesses become need to
have a strong online presence in order to succeed, and having a good website or app is
fundamental for this to happen.

When planning to build a new software product like a website, app, or even an internal tool for
your own company the first thing you think about it is the front end of the system because is the
part that will communicate with the users and reflects them the main goal of the software product
[28, 29]. Here is where the Front End Design and Development process takes action and plays a
vital role.

Which appealing user interface designs and developments can ensure better results, help you
generate more traffic, and keep your visitors engaged and retained.

In this chapter, we aim to present a set of basic concepts of the Front End. We introduce the
definition, role of the Front End and also the popular tools that used by designers and developers
to create it. Following this, we present the stages of the most process used in the creation of
front end and his advantages, limitations and also his various principals with number of example

about this principals.
2.2 The Front End
2.2.1 Definition

The Front End of an application typically refers to the layer that represents the User Interface
(UI). It is everything the user can see or interact with it on software products as fonts, colors,
menus, buttons, tables, and many more, which is responsible for the total look and feel of a good
user experience [30].
2.2.2 Role of Front End part
« Communicates business intent
The Front End of the app should reflect the main goal of the company. The design,
graphics, and content should work together to communicate with the users by providing the
answer to their questions and giving them a good experience in the app that encourages
them to use it [29].
« Improves performance
If your loading speed of a web site is low, you can easily lose customers to other. The

Front End maintenance requires site performances so that it could load faster.
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» Optimizes navigation

The Front End helps the users to find what they are looking, for faster and easier on the
site, by optimized navigation that makes the users see exactly what is the next step they
need to do and how they do it. That happens with a clean, properly structured, and

carefully planned interface.

2.2.3 Front End tools

a. Front End design tools

e Invision.

e Framer.

e Figma.

o Sketch.

e Adobe XD.

b. Front End development tools

« HTML (Hyper Text Markup Language).
» CSS (Cascading Styles Sheets).

« Javascript.

* JQUERY.

« BOOTSTRAP.

2.3 User Centered design (UCD)

2.3.1 Definition
The term of the User Centered Design was first introduced in 1977 by computer scientist Rob

Kling. It gained further attention and popularity as it was featured in Don Norman’s books User
Centered System Design: New Perspectives on Human-Computer Interaction (1986) and The
Design of Everyday Things (1988) [31].

User Centered Design (UCD) is a collection of processes that focus on putting users at the center
of product design and development. This type of design hands-on approach that essentially
comes under design thinking methodology has changed the way of thinking about humans and
computers by putting users’ needs, objectives, abilities and feedback on the front while planning,
designing, and developing the Front End of any software product in the aim to make it more

effective, efficient and safe and highly accessible for them [32, 33].
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Its processes and strategies vary depending on the type of design system; however, they are
usually based on a combination of research and user experience (UX) design activities. [34]

2.3.2 User Centered Design steps

Creating a Front End for a mobile or web application or any software product is not just only
about coding, is a time- and money-consuming process, which takes efforts and human resources
and goes through a few different stages, including the research about the users’ needs and
requirements to the creation of design that based about the (rough outlines of the user flow), and

finally the development of front end and test it if good or not [35].

User-centered design process

Research Concept Design Develop

Figure 1: User Centered Design process steps.

a. Research: Understand the context of its use

The user research is the first and the main part in the process of User Centered Design because
the information that collects and analyzed in this phase is critical to understand the problem and
empathize with the user in the purpose to ensure that the front end of the system is usable and

meets user needs [36, 37].

During this stage, we start with collect data by describing the expectations of the project and find
out the type of user who will be using the system then understanding the context in which they

may use it.

In other words, we must find the full answer to these principal questions:
e What the goal of the project is.
e Who the target audience is.

e How they will use the product.

17
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This phase may entail ethnographic studies, user/buyer interviews, competitive analysis, and

empathy maps for answer these questions.

b. Concept: Specify user requirements

This phase usually includes:

C.

Creating user personas: Personas are fictional characters that represent the different user
types for your product. As you design your product, you can reference these personas as
realistic representations of your target audience.

Creating Scenarios: A scenario can be thought of as a sequence of events that occur with the
product’s user. The ‘persona’ created after market research should be used as the main
character of this story. Scenarios should be designed to learn about the different outcomes of
an event: there can be the best-case scenario, where everything works out ideally for the main
character, the worst-case scenario, where nothing works out, and an average-case scenario,
which is a regular day in the life of the character, where nothing special occurs.

Creating Use-Cases: A use case describes the interaction between the persona and the rest of
the world. It represents an event that may consist of intricate interactions between the
character and the world. It is depicted by a series of simple steps for the character to achieve a

goal in a cause and effect pattern.

Design

Once we have collected all the information about the system, and become the users’ wants,

needs, and expectations from a system are clear, we are ready now to start design the final look

of the system user interface. This phase usually includes various activities them:

.. P LOGO r InfinitySpace
[ |
N '

The first launch of the Space
Shuttle occurred on 12 April 1981

I

e |

-

Figure 2: Sketch, wireframe, prototype of Infinity Space application.
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e Sketching: It is the easiest and fastest way to visualize our ideas. You can do this by drawing
by hand on a piece of paper, on a whiteboard, or in a digital tool. It is very useful during
brainstorming sessions because it can help the team visualize a broad range of design
solutions before deciding which one to go with [38].

e Creating wireframes. A wireframe is a tool that helps designers visualize the basic structure
of a future page, including the key elements and how they fit together. Wire framing acts as
the backbone of the product, and designers often use them as a foundation for mockups and
prototypes.

e Creating prototypes. While wireframes are mostly about structure and visual hierarchy (the
look), prototypes are about the actual interaction experience (the look and feel). A prototype
is like a simulation of the product and may be low-fidelity (clickable wireframes) to high-

fidelity (coded prototypes).

d. Development

At the development stage, the front-end developer takes the design layout of the user interface
and converts them into CSS, JavaScript (JS), or HTML code. All the requirements from the
previous phases are transformed into the actual system. Developers define the most relevant
front-end frameworks, tools, and the best development practices to ensure that the product is
developed in the most efficient way. They purchase and install the respective software and

hardware and create the actual code on the basis of given specifications [38].

e. Validation (Testing)

Validation is an essential step in the design process because it helps teams understand whether
their design works for their users. Usually, the validation phase starts after the high-fidelity
design is ready, since testing with high-fidelity designs provides more valuable feedback from
end-users). During a series of user testing sessions, the team validates the product with both
stakeholders and end-users [39, 40].

The validation phase of the UX process may include the following activities:

e Testing sessions. User testing sessions with people who represent your target audience are
very important. There are many different formats to try, including moderated/unmoderated

usability testing, focus groups, beta testing, and A/B testing.
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e Surveys. Surveys are a great tool for capturing both quantitative and qualitative information
from real-world users. UX designers can add open-ended questions like “What part of the
product you dislike?” to get user opinions on specific features.

o Analytics. Quantitative data (clicks, navigation time, search queries, etc.) from an analytics

tool can be very helpful to uncover how users interact with your product.

2.3.3 User Centered Design methods

Now that we have explored some key principles behind User Centered Design, let is explore
some of the research methods that any user-centric designer should familiarize themselves with.
With understanding the user being a fundamental part of User Centered Design, knowing which
research method to use and how to employ it effectively is crucial [41, 42].

v Focus Groups
Running a focus group involves inviting a group of your intended users to collectively share their
thoughts and opinions about a product, a user path or simply particular issues you will be solving

with your product.

Some characteristics of focus groups:
e A good way to get multiple perspectives at once.
o Great for defining product use cases.
e Requires an experienced moderator.
o Data is largely qualitative.
e Generally a small sample size.

o Relatively low costs, especially when done remotely.

v Questionnaires & surveys
Well-designed questionnaires and surveys can help obtain a large amount of statistical data
regarding specific challenges or needs your users face.
Some characteristics of questionnaires and surveys:
o Feedback is generally brief and simple.
o Care needs to be taken to design effective questions that are unbiased.
« Data can be both qualitative and quantitative.
o Allows for a larger sample size.

o Relatively low costs of respondents are sourced from your user base.
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v" Interviews

Interviews are especially effective in the early stages of the design process. The open format

allows you to dig for detailed insights that may be overlooked in other research methods.

Some characteristics of user interviews:
e Good for gathering in-depth information regarding individual needs and behaviors.
e Requires an experienced interviewer and detailed analysis of answers.
o Data is mostly qualitative.
o Small sample size.
e Time consuming and therefore high opportunity cost.

v" Usability Testing

In usability testing, users interact with the product directly while a moderator takes notes and
records feedback. This used to be done mainly in a live environment, but can also be done
asymmetrically with certain tools. It is an excellent for of ethnographic research and a good way

to uncover bugs and other issues.
Some characteristics of usability testing:

o Used to generate feedback on designs and user interaction.
e Requires at least a developed prototype to test.

« Data can be qualitative and quantitative.

o Small to medium sample size.

e High cost when done live, cheaper when done with tools like Hotjar.

v Card Sorting

Card sorting is a UX method used primarily to test and design the overall architecture of a
website or application. It generally involves asking users to organize content, pages and topics
into categories that make sense to them and possibly helping you label these categories. The key
is to gain unique insight into how users think about the features and content on your website or

app so that you can build a user-friendly architecture.

Some characteristics of card sorting:
« Important for making decisions on architecture.
o Data is quantitative.

o Usually a medium sample size.
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o Relatively time-consuming.

v' Participatory Design
Participatory design sessions are a great way to involve users in the generation of different

product prototypes directly. However, they are best used when combined with other design
methods, not as standalone process.

e Used to involve all shareholders (employees, users, designers, partners, etc.) in the
design process.

It can generate valuable insights but can be complicated to carry out effectively.

o Data is qualitative.

e Usually a small sample size.

o Cost and time varies.
There is no single research method that is best suited for User Centered Design. It is important to
have a firm grasp of all the different methods out there so that you can adapt your research to

your design process and easily access the information you need to be successful.

2.3.4 Notable Examples of User Centered Design

Due to bad usability, roughly 70% of online businesses fail. In fact, 88% of people indicate that
they would not return to a site following a bad user experience. For this reason, many companies
have begun implementing UCD into their designing processes [44].

Below are a variety of examples that have demonstrated great use of the key principles of UCD.
e Duolingo

This language learning app takes simplification to a new level. Its simplistic interface allows
users to learn a language easily through the process of completing tasks.

Duolingo turns language learning into a game by letting users advance to new categories after
completing a section. This process helps keep the user engaged while meeting their goal of

learning a new language.
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« o Duolingo
W Learn Spanish, French and more

Complete!

Which of these is “the cat™

Figure 3: Duolingo allows you to learn language through play.

e Apple
The design process of a website and mobile app should be focused on making information

quickly accessible. There is no better example of this principle than Apple’s web pages.

Phon Watch v Music

iPhone 12 Pro

It's a leap year.

Figure 4: Apple website.

e Rover
This company knows how to value the trust of its users- especially when it comes to their

pets. Rover allows users to book a sitter and review online photo updates during their absence.
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-‘"Rover Q Search Sitters Q) Become a Sitter € Our Services SignUp Signin (@ Help

Local, Loving Pet Care
Book trusted sitters and dog walkers
who'll treat your pets like family.

I'm looking for service for my: Dog [ Cat

For When You're Away For When You're At Work

e s /=) ¥
=D @ -
Boarding House Sitting Drop-In Visits Doggy Day Care Dog Walking

Boarding near For these days

Zip Code or Address Drop off Pick up

My Dog Size

Small Medium Giant
Search
0-15lbs 16-40lbs 101+lbs

Figure 5: Rover website.

This added detail helps them appeal to their users by showing them that they understand how
hard it is to leave your pet with someone else. Through this UCD, users are more inclined to

view Rover as a trusting site and one they would like to invest in.

2.3.5 Benefits of User Centered Design
The illustrious designer Frank Chimero, who has worked with companies like Nike, famously

said “People ignore design that ignores people”.

UCD has h
the potential to Reduced Stronger sense (U’CDd elps User-centered
; chances of © lead more design help
increase the sales ghainind! of empathy inclusive UI/UX designers
of a product. products

Figure 6: Benefits of UCD.
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o Increase sales: UCD is one such method where you can involve your potential user at every
phase of the design process which helps you to give a better understanding of requirements
and expectations. Once you achieve those requirements and fulfill expectations you will
deliver a better product which ultimately results in more and more sales.

e Reduce chances of human error: As the title suggests, when you involve your user in the
iterative design process it will automatically help you reduce human error and allow you to
create a trouble-free product.

o Leads to more inclusive products: It helps you to leave all the biases out of the product and
focus on all different types of users whether in terms of age, culture, occupations and so on.

o Stronger sense of empathy: Because the design team is in closer contact with users, they
develop not only a deeper understanding but also a stronger sense of empathy towards them.

e User centered design help designers: You spend less time prototyping when you know what
targeted users want from design. UCD helps designers to understand user’s pain points and
bespoke requirements just by testing and measuring key demographics. Also, by getting

instant feedback.

2.4 Front End Design principles

The user interface is a critical part of any software product. When it is done well, users do not
even notice it. When it is done poorly, users can not get past it to efficiently use a product. To
increase the chances of success when creating user interfaces, there is stack of Interface design

principles represent high-level concepts that is used to guide software design and developments.

2.4.1 Place Users at the Center

“Obsess over customers: when given the choice between obsessing over competitors or
customers, always obsess over customers. Start with customers and work backward.” — Jeff
Bezos

Your user’s goals are your goals, S0 learn them. Restate them, repeat them. Then, learn about
your user’s skills and experience, and what they need. Find out what interfaces they like and sit
down and watch how they use them. Do not get carried away trying to keep up with the
competition by mimicking trendy design styles or adding new features. By focusing on your user

first, you will be able to create an interface that lets them achieve their goals [38].
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2.4.2 Visual hierarchy

Name: Beach Getaway Beach Getaway

Location: Blissful Beach, NSW, Australia Blissful Beach, NSW, Australia

Rating: 4.5 stars (38 reviews) * 4.5 (38 reviews)

Price: $299.00/ night

Type: House /m} E Q o)
Rooms: 2 beds, 1 bath, 1 garage House 2 beds 1 bath 1 garage

Description: Lorem ipsum dolor sit amet,

consectetur adipiscing elit. Sed Lorem ipsum dolor sit amet, consectetur
pharetra, enim sed fermen. adinicrino alit Gad nharatra anim cad farman
Booknow  Favourite Book now Q  $299.00/ night

Figure 7: Good visual hierarchy Front end vs Bad visual hierarchy Front end.

Visual hierarchy is a method of organizing user interface elements in order of importance. In
other words, the idea of this principle is to have a well-organized user interface; in ways that
explains the level of importance of each element or content and guides users to take the desired
action [45].

The average time people spend watching any design is 8 seconds, so that is why visual hierarchy
is important, we need to have in mind this time when creating a design and structure correctly all
elements depending on their importance to give the viewer the main information.

To ensure that users see the most important information first, then the next, and so on, you must

by playing with a various elements such as color, size, font, and position...etc.

e Size: Size and scale one of the important tools, particularly in the case of text. It is human
tendency to identify that bigger text is more important. Bigger elements are more noticeable
that is why our eyes automatically catch the bigger text, images or illustrations.

26



Chapter I1: Front End Techniques

I ou That's why you hire a profession

THIS FIRST.

And then you will read this line next.

Figure 8: Creation of visual hierarchy with size.

e Typographic Hierarchy: People are not interested to read every single word you have to say.
Typographic hierarchy allows you to organize your content in a way that helps readers find
the information that is most pertinent to their needs.

We can do this with Play around with different sizes, weights and styles of fonts to establish
visual hierarchy. This is exactly what happens here.

Display

overline

heading

body

Best in Travel

Copenhagen, Denmark

Denmark’s capital of cool is unstoppable. New-Nordic Noma
has gourmands swooning with its new digs, urban farm and

groundbreaking Scandinavian menus.

o City to Visit

Shenzhen China

Figure 9: Using different sized fonts to create visual hierarchy.

e Color: The first and one of the most necessary elements of establishing visual hierarchy is

color. Bright colors stand out the most and can be used in muted color schemes to direct users

to take a certain action.
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v' Leveraging the Tenets of Color Psychology

Colors trigger a response in the viewers. So, by using the right Ul colors, you will stimulate a
response in the viewers. So, using color psychology means you can modify the viewer’s
response and drive their behavior towards your desired objective.

For example: Blue’s color associated with both water and sky, giving it a calming and
peaceful effect. Blue represents stability, trust, peace, harmony, and calm. It soothes your
mind. It linked to consciousness and intellect [46, 47].

Blue can make your brand appear reliable and trustworthy. Blue induces a calming effect on
the body; making us feel safe, secure, strengthen the concept of trust.

For that we can see lot of Brand use the blue color as Facebook, PayPal for helping customers

associate their brands with quality, reliable, and safe products.

n PayPal

Figure 10: Facebook and PayPal logo Brand.

v Use Denotive Colors in Your Ul
You can use colors to denote a meaning to the elements of the interface. For example, a Ul
color like red is used to share the state of change in the interface and depict the not allowed

action.
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Normal Size

Large Size Buttons

Small Size

Extra small Size

Block level buttons
Primary style
danger siyle

Figure 11: Denotive colors in User Interface.

Similarly, the green color can be used to say that the desired action is complete. In this, the Ul
designers also need to maintain the color consistency for dark and light modes. For example, it
is not good to have different colors to show the Success and Failure state in light and dark

interface mode.

v Apply 60-30-10 color Rule to distribute the color

Hi, Dan
= MAIN g
S

to learn?

=1

= Ul Design
Z4 @ SECONDARY 48 Studens

Backgrounds, main elements.

For 2nd level elements, text, Your history
icons

1025 ACCENT

For CTAs and accent touches

Figure 12: 60-30-10 color Rule to distribute colors in User Interface.

29



Chapter I1: Front End Techniques

The 60-30-10 rule is a necessary addition to every sort of Ul design and one of the most
important things to cover in Ul color schemes. This rule implies that you need to use 60%
color composition of the dominant color, 30% for the secondary color, and 10% for the accent
color.

It is useful as it helps create a balance and provides a unique comfort to the eyes for moving
between different areas within the application or website.

e Placement: Users scan pages in a particular pattern. There are page areas that will get more
attention than others. You can place important content in those high attention areas. Above
the fold and along the top and left-hand sides is where the user’s eyes fixate on the most.

For example, the users are habitual to see the global menu or the logo of a
website on the top. Not finding the global menu on top can lead to confusion and

bad user experience.

- >
\¥ LINK  LINK  LINK  LINK

SOME INFORMATION SOME INFORMATION

s SIGN UP NOW!
I~ 4

Figure 13: Website home page with good placement of logo and global menu.

e Whitespace: The space around your content can be used to draw the eye to specific parts of
the content. For instance, white spaces break up content into easily digestible parts and allow

the eye to zero in on various parts of the page.
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Our Mission

Lorem ipsum dolor amet blog vinyl
flexitarian live-edge. Affogato vinyl
synth cliche. Church-key ennui pop-up
artisan pour-over bicycle rights cronut
Irony kickstarter viral YOLO bitters celiac
echo park.

More Information

Lorem ipsum dolor amet blog vinyl
flexitarian live-edge. Affogato vinyl
synth cliche. Church-key ennui pop-up
artisan pour-over bicycle rights cronut
irony kickstarter viral YOLO bitters celiac
echo park.

X

Our Mission

Lorem ipsum dolor amet blog vinyl
flexitarian live-edge. Affogato vinyl
synth cliche. Church-key ennui pop-up
artisan pour-over bicycle rights cronut
irony kickstarter viral YOLO bitters celiac
echo park.

More Information

Lorem ipsum dolor amet blog vinyl
flexitarian live-edge. Affogato vinyl
synth cliche. Church-key ennui pop-up
artisan pour-over bicycle rights cronut
irony kickstarter viral YOLO bitters celiac
echo park.

Figure 14: User interface with Whitespace vs user interface without Whitespace.

e Contrast: It is another important principle which helps us design better interfaces. It is not
only about light and dark color opposites or small and big sizes: it is more than that. Contrast
help us organize our content in a better way, also it helps users to focus on certain elements.
Apart from emphasizing elements it also creates a visual balance and interest in design.

However, too much contrast can be confusing for user [48].

So designers should understand the priority of each element on the screen and size them
accordingly like the title of a blog would require more attention than body text. Similarly, in

interface design, a Call To Action (CTA) might need special importance than others.

Contrast

Sign In Sign In

17seve 17sevel

CANCEL LOGIN CANCEL

Figure 15: CTA button with contrast vs CTA button without contrast.
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2.4.3 Place users in control of the interface

This design principle deals with the fact that users want to control digital products, whether to
complete tasks or customize things to suit their needs.

It is true that design teams try to give users as much control as possible. This is manifested in
designs that allow users to undo things, change settings, customize the appearance of the user
interface, and create shortcuts, and so on. Users love being able to tailor the product to truly suit
their needs, creating a completely unique experience [49].

1 archived Undo Theme v
Open Chrome Web Store

, [} .
130" LAl Show Home button
& Sound Q @ Disabled
Mediarolume Show bookmarks bar .
J L
Font size Medium (Recommended) v
Call volume
. ®

All Photos p

Ring volume

Figure 16: Mobile setting.

2.4.4 Make actions reversible — be forgiving

No matter how clear your design is people will make mistakes. For that the interface should
be tolerant and have the able to handle the human mistakes. If a mistake is
performed, the user should always be able to revert back without any losses for that

Undo and redo options should be provided wherever necessary.

As the input field no one likes to start over because he/she put in the wrong birth date format
whenever you are creating forms, allow users to click the Back or Previous button and go back to
the page they were last on. Do not take them all the way back to the homepage or the start [44,
45].
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SELECT USER TYPE

] % </>

uUX Designer Ul Designer Developer

Figure 17: Multi-Form step with Back button.

Another good example for be forgiving on the front end development is when a user forgets
his password; we will not block his account straightaway. We will provide hints and
recovery methods.

9:41 ]l = (-

<

Forgot Password

Please, enter your email address. You will receive
a link to create a new password via email.

Ernail
email2 x

Mot avalid email address. Should be your@ermail.comm

Figure 18: Create another password in the case of the users lost their password.

Also ‘Undo’ function can be extremely helpful when users choose system function by mistake.
In this case, the undo function serves as an ’emergency exit,” allowing users to leave the

unwanted state.
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Like here, the ‘Cancel’ action after deletion gives the user the option to undo an action in case it

was performed by mistake.

Deactivate account W

Are you sure you want to deactivate your account? By
doing this you will lose all of your saved data and will

not be able to retrieve it.

Figure 19: Confirmation message about deactivate account in the case of the users choose it by mistake.

Also, Gmail’s notification message one of good example of such emergency exits with an undo

option when users accidentally delete an email.

Conversation moved to Trash. Undo

Figure 20: Gmail’s notification message.

2.4.5 Error Prevention

Good user interfaces not only tolerate a user when an error has occurred but they are also
actively designed to prevent errors from happening in the first place.
You can achieve that with provide hints and guidance so that the user can achieve

tasks without any mistakes.
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For example, while setting a password, a good Ul system prompts about the length
of password. It also tells what symbols and characters to include and how to set a
strong password.

Password:
L E K B J .l

Password must meet the following
requirements:

«” Atleast one letter
X At least one capital letter
«” Atleast one number

X Be at least 8 characters

Figure 21: Error message informs the user what symbols and characters to include and how to set a strong
password.

One common way of promoting errorless use is to hide actions and options that are
invalid. If an operator tries to dispatch an unload command on a vehicle, for that to
work, the vehicle must have a load. If all options are available, and an operator
clicks “Unload” they are going to get frustrated when the system tells them this
failed. Instead, the system should recognize that the action is not possible, and hide

it from the selection.

Good Bad

Select an action ~
Select an action ~

Load
Load Unload
Send to Location Send to Location
Turn Off Turn On
Raise Lift Turn Off
Raise Lift

Figure 22: Prevent errors with hide actions from the selection.
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2.4.6 Provide informative feedback — be acknowledging

Your interface should at all times speak to the user, when his/her actions are both right and
wrong or misunderstood. Always inform your users of actions, changes in state and errors, or
exceptions that occur. Due to this principle, the users can avoid performing actions
repeatedly for surety [50].

Here are several ways to achieve that:

v Every user action in the interface should give a reaction.

For example, when users interact with an interactive object (such as a button), it is essential to
provide some indication that an action has been acknowledged. We can achieve that by using
button states, in each state we change the form and the color of the button to make more effective
visual communication with the users [47].

Button states

Aclive Hover Pressed Disabled

Change of color
and message as a
way of interaction
by the buttons

N

‘ Great, you're subscribed! ’ -

Figure 23: Change the form and the color of the button as way of interaction with the users.
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v" Use notification message

From the good ways, also to make the users know that something is happening as a consequence
of their actions or inform them if the activity done is successful or not is notification message.
For example, you have sent a message for newsletter from a website. If you do not
receive a success notification from them in any form, you might feel confused [48].
You might want to register again to make sure the action has taken place

successfully.

©) d

Alright! Oh no!

We've received Sorry, something
your message went wrong

Figure 24: Notification message.

v' Use Communicate errors

It is important to provide a clear and understandable reason for an error (where possible), and
give instructions so that the error can be remedied. Leaning on technical language, or database

error terms will not be beneficial to the user. Color is also important as it can help indicate the

severity of an error or warning.

Isiness since: 2009 -

count Information
Not a valid email address

ail Address: aeliox.com C )

sword coscse csessces

Figure 25: Not valid email address error message.
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2.4.7 Show the visibility of system status

Visibility of system status is essential when users initiate an action that takes some time for a
computer to complete. As the users need to know that there is a reaction coming from the
computer, they need also to know where they stand on the process pathway (it just open or it
completed or it cancelled) and how much is still to go [44].

For example, if there is a loading screen, uploading or downloading file, the percentage of work
done should be displayed. So that, the user knows that the work is in progress and do not start
panicking.

Downloading your file...

= DailyUl-086.sketch 81% Completed

Figure 26: Progress bar of downloading file.

2.4.8 Strive for Simplicity and Clarity Above All

“Good design is obvious. Great design is transparent.”

Minimalism and clarity one of the things that should be at the front of the minds of designers and
developers when they want to create something unique because in the rush of creativity to that it
can be easy for them to unintentionally clutter their interfaces and even the product itself.

The best interface designs are invisible; when the users visit your website, you want them to
walk the particular way and do the specific steps. If they have to solve a labyrinth to find what

they want, they will be more likely to leave.

The front end should be very straightforward, and easy to understand for simplifying the

interaction with the app for the user.

Here are several ways to achieve that:

v' Avoid cluttering the interface
With unnecessary or irrelevant information, the user interfaces that have too many features
can lose their focus and dilute their allure by creating a negative experience for users. It is

important that design teams show restraint and prioritize the truly crucial bits.
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Whenever you are thinking about adding a new feature or element to your interface, ask the
question, “Does the user really need this?” or” Are you adding things because you like or want

them?

- eseller, v ey oy
= Plans! Warite S ame tor W Sestectian

- tramsfer or o S : .
= i d purchase. o % ]
ho(ecfy?uvsel sSpaum, 2
Secure email accounts start at just S935/m!
R New Domains Transfers " ~
===

"Web Hosting
& Servers

- S TOCCES St
3 o!

ST Shles Srd Suprort (R80) SOS 88T T

S ENS GUsstione” Cat (48D) oS S9Es

Figure 27: Bad users interface because it has too much element.

In the other hand we have Google page is simple with minimal design that prevents cluttering
and maintains.

Google maintain clarity by designing for the user’s main goals is the research. The developers
don’t confuse the users with extraneous information that are irrelevant to those goals. For that

become one of the most usable browsers in the world.

Google

Figure 28: Google page.

v If a task is complex and difficult, break it into simpler steps
Complexity in interface design should be avoided as much as possible. Therefore,
this will reduce the cognitive load on the user.
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For example, the form is one of the principal causes of the user anxiety and frustration on any
app; they will likely never be filled out. There are a few psychological factors at play here, but
essentially, users just do not want to sift through a giant field block. For that, you can break up
this complex activity into smaller steps or process for the purpose of making the experience seem

simple and more manageable.

Checkout
@ @ D
Delivery Confirmation Payment Finish
visa & PayPal
Pay £340.00 with credit card Pay £340.00 with PayPal

=
Back Next Step

Figure 29: Checkout form with mutli-step to break the complex of activity.

v' Provide clear and concise labels for actions and keep your messaging simple

For example:

Delete Account
Are you sure you want to delete

your account? if you delete your

Delete Account?
You'll permanently lose your

- profile
- messages
- photos

account, you will permanently lose
your profile, messages, and photos.

Cancel Delete Account

y; 1 9 \ ialog is in a concise list format an y t
Dialog is wordy and hard to scan (25 words) Dialog is in a concise list format and eas)

Figure 30: Hard dialog to scan vs Clear and simple dialog to scan.
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2.4.9 Familiarity and Consistency

v’ Stay away from jargon and system-oriented terms
It is important to use language that is easy to read and understand. The system should speak the
user’s language, with words, phrases, and concepts familiar to the user, rather than jargon or

system-oriented terms.

For example, imagine if designers changed the labels of the familiar to the user. As ‘Find’
instead of ‘Search’? Or if the label for the home page became ‘Main’ for the main page instead
of ‘Home’?

This will create confusion and stops users from completing their task, and if users are uncertain,
they will not feel comfortable completing a transaction. This is not what you want when users

are shopping on your site.

MRNaming Comnwventions

Cart Bags
Horme Maim
Search Find

HIGH FarMILILARITY LW FarMMILIASARITY

Figure 31: High familiarity vs low familiarity naming for the user.

v' Use real-world metaphors

Despite the fact that most of us are now extremely familiar with digital products, it is still a good
idea to use real-world metaphors. Some designers feel very strongly that these metaphors
improve the general usability of the product, because they are so easy to understand even at first
glance [48].

There are many examples of these metaphors in elements that users will know and recognize.
The silliest one, perhaps, is the garbage bin icon. It immediately tells us that anything placed in
there will be removed from sight, possibly eliminated forever. There is power in that kind of
familiarity. It is the reason why buttons look like real physical buttons or why toggle switches

look like actual switches. Arguably, all icons are real-life metaphor.
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Create Update

Read Delete

Figure 32: Real world metaphors icons.

2.4.10 Make it easy to explore and use

This can sound a bit broad and general, but it is a fundamental principle in Ul that connects to
many important concepts. A product that is easy to use is more likely to offer a high standard of
usability, enjoy a short learning curve and be effective in helping users achieve tasks [44].

We can achieve that with:

v/ Design the navigation system effectively

This will help the user to navigate through the interface smoothly. Visual cues should
be in place that set priorities and guide a user into the desired direction. A user will likely ask
‘where am 1?' or 'how can | get where | want to go'. Knowing what users expect and organizing
the content accordingly is key to good information architecture and UX design.

The user should at all times know his location in the interface and should not feel
lost. In this case, you can use breadcrumbs to show the user journey. This will

allow him to easily navigate without any confusion.

p i i e

5 Principles of Website Design Easy to Read Scannable

Figure 33: Location-based breadcrumb links are particularly useful as supplemental navigation.

42



Chapter I1: Front End Techniques

2.5 Conclusion

In this chapter, we presented the Front End techniques, its definition, role and benefits. Following this
we presented the User Centered Design process, steps and methods. Then we gave the Front End
Design principles.

The following chapter is dedicated to present the analyze and design of our application.
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3.1 Introduction

For several decades, the computer world has always dreamed of a process that can guarantee the
efficient development of quality software, valid whatever the size and complexity of the project,
and presenting good practices adapted to the method in question, especially since , nowadays, the
requested software is more and more imposing and demanding than before. Modeling is a very
important step in the development of computer projects, it is a process aimed at specifying the
needs and requirements of the actors, the system and the overall architecture of the work in the
form of diagrams. The goal of this chapter is to define some important general points on the
method and tools highlighting the realization of our project. We will begin by presenting the
unified modeling language UML (Unified Modeling Language), define the generic approach of
the software development process that accompanies it, and finally we will present the main basic

concepts of web services.

3.2 Requirement Specification and Analysis

The first step in engineering a software system is to understand what the system should do this is
referred to as the specifications of the requirements for the software system or, alternatively, as
Requirements Specifications or Software Requirements Specifications (SRS) [51]. Once the
requirements have been specified, very often the next step is to analyze them to update, modify,
and prioritize the requirements so that the software development team develops a better
understanding of the system to be developed. The requirements specification and analysis is a
twostep process.

3.2.1 Requirement Specification

Requirements specification is the first phase of an application life cycle. The purpose of this step
is to describe the application to be developed. System requirements can be categorized as either

functional requirements or nonfunctional requirements [52].

P

Non - Functional
Requirements

Oo

Functional
Requirements

Figure 1: Functional requirements Vs Nonfunctional requirements.
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a) Functional requirements

Functional requirements can be most simply defined as: something the system must do. If the
system does not meet a functional requirement it will fail. This is because it will not be able to
achieve something it must do to operate properly. The functional requirement concept can also
be understood through reviewing the system in terms of inputs and outputs. Functional
requirements specify what the system must do in response to different inputs and what it must
output [53, 54]. In this part we detail the functionalities, which the system must provide to the
different actors, which are:

» Management of doctors.

» Management of patients.

* Management of assistants.

* Management of specialties.

» Management of Wilayas.

* Management of appointments.
» Management of schedules.

* Management of communication between users.

b) Nonfunctional requirements

Nonfunctional requirements in software engineering can be explained as: Requirements that
describe how the system works. Nonfunctional requirements are focused on how the system goes
about delivering a specific function. At first glance they might be seen as less important than
functional requirements but both have a part to play in a good system. In short, nonfunctional
requirements are all about system usability. If nonfunctional requirements are not met, users may

become frustrated with how the system works and go elsewhere [54].

And for our application this are nonfunctional requirements:

* The code must be clear to allow future evaluations or improvements.
* The platform should provide quick access to information, and should update in real time.
* The platform offers a friendly and easy to use interface.

* The platform must guarantee the confidentiality, integrity and consistency of the data.
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3.2.2 Requirement Analysis

Requirements analysis involves frequent communication with system users to determine specific
feature expectations, resolution of conflict or ambiguity in requirements as demanded by the
various users or groups of users, avoidance of feature creep and documentation of all aspects of
the project development process from start to finish. Requirements analysis is a team effort that
demands a combination of hardware, software and human factors engineering expertise as well

as skills in dealing with people [55].

a. ldentification of Actors
An actor is the idealization of a role played by an external person, process or thing that interacts
with a system. Our application contains four main actors:

1. The administrator: The administrator of our online appointment system is responsible
of managing access rights and deleting actors and also managing the specialties and
Wilayas for each doctor.

2. The doctor: The role of our doctor is to manage his schedule and his assistants.

3. The assistant: The essential role of the assistant is to manage patient’s appointments and
can also managing doctor's schedule.

4. The patient: The patient can definitely search his doctor and book his appointments.

b. Identification of Use Cases

A use case defines a way of using the system and describes its functional requirements. Each use
case contains one or more scenarios that define how the system should interact with users (called
actors) to achieve a specific job goal or function. A use case actor can be a human or another
system external to the one we are trying to define. It makes it possible to adopt the language of

the end user or the domain expert. Each use case is represented in a use case diagram [56].

«» The administrator:

* Authentication.

« Manage Specialties (add, delete, edit, search).
» Manage Wilayas (add, delete, edit, search).

» Manage Doctors (validate, delete, search).

» Manage Patients (add, delete, edit, search).
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» Manage Users messages (send, replay).

«» The doctor:

* Authentication.

» Sign Up.

» Manage Schedule.

» Manage Assistant.

* Add CV.

« Contact administrator.

» Manage Profile.

+* The assistant:

* Authentication.

» Manage Schedule (add, delete, edit).

» Manage Appointments (add, delete, edit).

« Consult appointments list (validate, cancel).

» Contact administrator.

* Manage Profile.

% The patient:

* Authentication.

* Sign Up.

« Search doctor (search with Wilaya, specialty, and name of doctor).
* Manage Appointments (add, delete, edit).

« Contact administrator.

» Manage Profile.
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3.3The modeling language UML
3.3.1 Definition

UML, short for Unified Modeling Language, is a standardized modeling language consisting of
an integrated set of diagrams, developed to help system and software developers for specifying,
visualizing, constructing, and documenting the artifacts of software systems, as well as for
business modeling and other non-software systems [57, 58]. The UML represents a collection of
best engineering practices that have proven successful in the modeling of large and complex
systems. The UML is a very important part of developing objects oriented software and the
software development process. The UML uses mostly graphical notations to express the design
of software projects. Using the UML helps project teams communicate, explore potential

designs, and validate the architectural design of the software [59, 60].
3.3.2 Types of UML Diagrams

The current UML standards call for 13 different types of diagrams: class, activity, object, use
case, sequence, package, state, component, communication, composite structure, interaction

overview, timing, and deployment. These diagrams are organized into two distinct groups [61]:
a. Structural UML diagrams

e Class diagram.

o Package diagram.

e Object diagram.

e Component diagram.

o Composite structure diagram.

e Deployment diagram.
b. Behavioral UML diagrams

o Activity diagram.

e Sequence diagram.

e Use case diagram.

o State diagram.

e Communication diagram.

e Interaction overview diagram.
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e Timing diagram.

3.3.3 Use case Diagram

The use case diagram is the primary form of system/software requirements for a new software
program underdeveloped. Use cases specify the expected behavior (what), and not the exact
method of making it happen (how). Use cases once specified can be denoted both textual and
visual representation (i.e. use case diagram). A key concept of use case modeling is that it helps
us design a system from the end user's perspective. It is an effective technique for
communicating system behavior in the user's terms by specifying all externally visible system

behavior [62]. A use case diagram is usually simple. It does not show the detail of the use cases:

o It only summarizes some of the relationships between use cases, actors, and systems.

« It does not show the order in which steps are performed to achieve the goals of each use case.

% The global use case diagram
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Figure 2: Global use case diagram.
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% Administrator use case diagram

uextendn,,-"" B =
e uegtenglgo__.--""'- Search speciality
..--"‘d-
B wgxtends Consult the list of specialities
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Figure 3: Administrator use case diagram.
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.
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Figure 4: Doctor use case diagram.
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% Assistant use case diagram
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Figure 5: Assistant use case diagram.
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Figure 6: Patient use case diagram.
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3.3.4 Class Diagram

The class diagram is one of the UML classes and illustrates the system objects, as well as the
static relationships that may exist between them. Furthermore, the class diagram illustrates
the properties and operations of class objects, as well as the restrictions that apply to the

connection [65, 66].The objects of the class diagram are the following:

1) Class Diagram: The boxes within the diagram represent classes. Each class is divided into
three sections. The upper section is for the class name. The middle section is for the class
attributes. The lower section is for the class operation.

2) Properties: Essentially, each property is a single concept, which represents a class feature.
The properties are represented in two different approaches, namely attributes and associations.

3) Attributes: describe a property in a text form in the class box.

4) Associations: simply, the association is the other approach to notating a property. About the

same information that appears in the attributes can be shown in the association.

User

Patient

Doctor Assistant
- - +id_patient: int
+id_doctor: int +id_assistante: int =
Have [ +emall: varchar +id_doctor: int T —— :ema\l, Vaéf:hm n
1 2 T : Appointment password: varchar
+password: varchar +family_name: varchar sfamily_name: varchar
Speciality +}gnl1wly7name va'?char +Manage +f|rsl7_‘namehvarchar +id_appointment int “first name: varchar
- +irst_name: varchar +email: varchar +Manage +id_doctor int T OF hirth:
*+d_speciality- int +consultation_period: time 1 1 + | Password: varchar J +id_patient: int +Book :gﬂt;ao;—'g?h' i
+name_speciality: varchar +dlate_of_birt’ date " | +phone: varchar 1 1~ | +appaintment_hour: fime ety v
+atid new speciality() :pnoto a]blqn " +address: varchar +first_name: varchar 1x 1.+ |+phone_number: varchar
+edit speciality() éﬁ\?; #Em\grc iﬁ +Consult appointments list() *last_name: varchar +adress: varchar
+delete speciality() — +validate appointment() +age: int +wilaya: varchar
+equipment: varchar +manage schedule() +adress: varchar
+5ex; varchar +aid appaintment) +statu: varchar +searche doctor()
+phone_number: varchar . mnggtp - +Do0K an appointment()
sLocated 1.* | +address: varchar 0 +add new appointment() +manage appointment()
+wilaya: varchar Lr 1 +manage appointment()
1 +country: varchar 1
+appointment_statu: varchar +Manage
Wilaya +manage assistants() L L
+id_wilaya: int +add cv() +Manage I
+name_wilaya: varchar +"flﬂﬂagt€‘t_5f;he?;l|90
+view statistics Schedule
+atld new wilaya() +disactivate appointment()
+edit wilaya() +contact() +id_schedule: int
+ielete wilaya() +id_doctor: int +send
] +gale: date
L 1. L 1 - |+start_time: cate
+end_fime: time
oV \add +patient_max: int 0.
3 N +add new schedule()
ooem +consult schedule() Contact
+description: text e ] ol +send
+diaploma: varchar 1 +delete schedule() +name: varchar 0.*
+experiance: fext +emall: varchar
+equipment: varchar *send +comment. text
+arld cv() 1+ |*send(
+edit cv() +replay()
+delete cv() +consult()
+Search

Figure 7: Class diagram.
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3.3.5 Sequence Diagram

A sequence diagram models the behavioral aspects of a model. A sequence diagram also called
as event diagram projects the way objects interact with each other and exchange the messages
among each other using parallel vertical lines called as lifelines and horizontal arrows shows the

messages exchange between the objects also tells about when to send what messages[63, 64, 66].

> Authentication

User Login page Database

1 : Enter user email and password

2 : Click on Login button

> 3 : Send user login information
: Verification
alt H
—) ! 5 : User login accepted
[ Correrct email and password ) E
! 7 - inform about unaccepted email or password 6 - User login rejected
[Incomerctemail or password ] | [=- - - - o m T nEn e e D<
=i
Figure 8: Sequence diagram «Authentication».
» Sign Up
User Home page Sign Up page Database
1 : Choose sign up as doctor or as patient and click on It-_ ! 2 - Open sign up page _
3 : Display sign up page
iR bk bbb bbb bbb bbbt R LR EE RS
E 4 : Enter user informations H : ) -
- ! L 5 : verification
L g -

i 6 : display verification result

alt \
¢ [ Correrct informations ]
‘

; 7 : Add new user i
| D >
é [ Incorrerct informations | i T |
D{ 8 : Display error : ﬂ '

Figure 9: Sequence diagram «Sign Up».
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> Search doctor

Patient Search doctor page Database
1 : Open search doctor page
2 : Display search doctor page .l:l
opt Search by wilaya )
I 3 : Enter the wilaya of the doctor ! 4 : Verification o
6 : Display doctors | | 5 : Display verification result U
opt Search by speciality )
: 7 : Enter the speciality of the doctor 8 - Verification o

9 - Display verification result

opt Search by doctor name )

11 : Enter the name of doctor

12 - Verifiation .

_______ ‘}‘_1_:_ _E{'?F_I?zf_c_'??f?[s_____________ | | 13 : Display verification U

result

Figure 10: Sequence diagram «Search doctor».

» Book appointment

Patient

Book appointment page

Database

ref,

Search doctor:

1 : Select the date and the hour of appointmenL

3 : Add appointment

2 : Enter the informations of the appointment

4 : Verification
5 : Display verification result

alt

[ Valid informations]

7 : Display success message

e

H
H [ Invalid informations]
.

6 : Display error message

:‘{ ______________________________________________

Figure 11: Sequence diagram «Book appointment».
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>

Manage appointment

Assistant Manage appointment page Database
o 1 : Click on manage appointment : :
» 2 : Display manage appointment page :
B 3 : Click on add new appointment button o . :
4 Display add Form :
T I I |
5 : select date of existing doctor schedule > ' 7 - Add to database % ;

6 : Enter the informations of the appointment

8 : Display error or success message

| SO bl
i 9 - Click on edit button and edit the information of appointment ;
] - 10 : Edit from database :

11 : Display error or success message

= S el
E 12 : Click on delete button : :
> 13 : Delete from database ;

14 : Display error or success message
T G -

Figure 12: Sequence diagram «Manage appointment».

» Validate appointment

Figure 13: Sequence diagram «Validate appointment».
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ri 6 : Display success message
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> Validate doctor

Administrator Validate doctor page Database
E 1 : Click on manage doctor and open validate doctor page :
2 : Display validate doctor page | E
et : !
H Search doctor H !
: 3 : Click on profile :
i 4 : Display profile | ;
ah : [ Itis a doctor ] :
H 5 : Click on validate H :
[i - 6 - Verification
: <,,,,,,?,i9i?!’,'§‘¥i€i?‘,"} ,,,,,,,,,,,,,,
! [Itis not a doctor ] T N
|::] 8- Click on delete 9 : Delete doctor from database :
_.E___________l_‘lj_[_’i_%‘?'j“_li ______________ |
Figure 14: Sequence diagram «Validate doctor».
» Manage schedule
Doctor Manage schedule page Database
- 1 : Click on manage schedule >
" 2 : Display manage schedule page
] 3: Select date and click on add new schedule button
] 5 : Add to database :
4 : Enter the information of schedule >
6 : Display error or sUCCEess message
R i Attt
\ T : Select date and click on edit schedule button
] > 9 : Edit from database .
8 : Edit the information of schedule < 10 : Display
= =

11 : Select date and click on delete schedule

12 : Delete from database

13 : Display

Figure 15: Sequence diagram «Manage schedule».
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3.4 Modeling with Website UX Flowcharts

3.4.1 Definition

Flowcharts are diagrams of user flows and tasks in processes. Designers use these versatile tools
to visualize the interactions in designs and present easy-to-understand maps of designs to
stakeholders. They connect labeled, standardized symbols with lines to show everything users

might do in interactive contexts.
3.4.2 Map out New Designs and Evaluate Existing Ones using Flowcharts

In user experience (UX) design, designers use flowcharts mainly to plot how users move through
an interface, such as an app, to achieve their goals. They describe the relationships between
pages/screens and show all interactive possibilities, the starting points, actions required,

moments of decision and endpoints as users encounter and use interfaces [67].

3.4.3 How do I design a UX website flowchart?

To design your UX website flowchart, you will want to take all that wonderful user research
along with your flowchart outline and build it out using one of several design tools made
specifically for creating flowcharts and diagrams. There are a few options out there, so make
sure you choose one that will be the easiest to implement with your website design software and

is also accessible by all of your cross-functional team members [68].

Once you have selected the design tool you are going to use to create your UX flowchart, begin
by taking all those steps and tasks you documented in your outline and start to connect them.
This process may feel similar to when you are using a wireframe tool to build out the wireframes
for your prototype, and that is good because these user flows will help guide that process, as

well.

You will want to make sure that you create an easy-to-understand legend for the shapes and
colors you use so that anyone on your team can quickly pick up the diagram and understand it.
For example, you might use squares to represent each screen the user will access throughout the
flow, whereas you might use diamonds to represent when a user must make a decision. No
matter how you decide to design your flowchart, make sure you test it out with different team

members to ensure it is as accessible as possible by others.
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3.4.4 Website UX Flowcharts

«» Website UX Flowchart of the Administrator

Start
Sign In
Email : Mouaidy
Click on Sign In
Password : —_—
Dashboard

Manage Wilaya
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Dashboard

Welcome Administrator JlRIe[Il}¢

Hello, Welcome back

+ Dashboard

Total

Total Wilaya Total Doctors

Specialities

100

Click on Manage
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Dashboard
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Manage doctor
; Search:
Manage patient
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Dashboard
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Manage doctor
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Dashboard
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Manage doctor
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Dr.Sami Samir
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Samisamir@gmail.com
0787789856
Description Experiance
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Mouaidy Welcome Administrator JlRele[eIli¢
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Manage Speciality

Manage doctor Search:
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Manage Profile
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Manage Speciality
Manage doctor
Manage patient
Manage user
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Manage Profile

Welcome Administrator JlRslIl§

« Manage user messages

Name

Content

Dr Sami Samir
I'sign up successfuly

Mouaidy Welcome Administrator JRe[eIT}g
« Manage patient
Dashboard Add new patient
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Figure 16: Website UX Flowchart of the Administrator.
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Start

Sign In / Sign UP
Welcome back

Email :

Password :

Don't have account,Click here

Mouaidy

Dashboard
Manage Assistant
Manage Schedule

Manage Profile

Mouaidy

Dashboard
Manage Assistant
Manage Schedule
Contact

«» Website UX Flowchart of the Doctor
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Figure 17: Website UX Flowchart of the Doctor.
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«» Website UX Flowchart of the Assistant
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Figure 18: Website UX Flowchart of the Assistant.
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% The Website UX Flowchart of the Patient
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Figure 19: Website UX Flowchart of the Patient.
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3.5 Design Tools
3.5.1 Star UML

StarUML is an open source software modeling tool that supports the UML
(Unified Modeling Language) framework for system and software modeling. It
is based on UML version 1.4, provides eleven different types of diagram and it

StarUML accepts UML 2.0 notation. It actively supports the MDA (Model Driven
Architecture) approach by supporting the UML profile concept, allowing and

generating code for multiple languages [69].

3.5.2 Figma

Figma is a vector graphics editor and prototyping tool which is often used for Ul
design (free, online Ul tool that lives in the browser) and primarily web-based,
with additional offline features enabled by desktop applications for macOS and
Windows. It is currently the industry's leading interface design tool, with robust
features that support teams working at every stage of the design process. Like Google Docs,

Figma allows many designers to work together on a single document at the same time.

It includes features like real-time collaboration for team and communication with the client,

visual versioning, easy design preview, working in the browser and may others [70].

3.6 Conclusion

In this chapter, we presented the design or the conception phase of our project which contains:
the use case diagrams, sequence diagrams that helped us to describe in a detailed way the
functioning of the system in order to facilitate the implementation, and also the class diagram
which illustrates in a global way the structure of the elements that constitute the database
associated with our application. Then we used the Website UX Flowchart to plot how users

move through an interface.

After having developed the design of our application, we approach now in next chapter to expose

the phase of implementation.
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4.1 Introduction

In this chapter we will present the architecture of the web application, implementation
environment, technologies and programming languages that we used, as well as, some of

screenshots of our web application.
4.2 Web Application Architecture

Briefly, the web application architecture is a “skeleton” or layout that displays the interactions
between application components, middleware systems, user interfaces, and databases. This kind
of interaction allows a number of applications to work together simultaneously [71].

Once a user opens a webpage, the server sends specific data to the browser as a response to the
user’s request. To be precise, a web client (or user agent) may request web resources or more
commonly-known web documents (HTML, JSON, PDF, and so on) through a web server. Then,
with these minimal manipulations, the requested information appears. After that, the interaction

between a user and a website starts.

ﬁ Collect Data Request m
N b ® 5
¢ o
0 Display Results Response \g
Users What user sees Contains App Logic
& interacts with PHP, JavaScript, Python, Java
{TML, CSS, JavaScript Web Server
J t_,’ -
Frontend - —
e
File System Database
ITML, CSS, Images MySQL, PostgresSQL,
MariaDB
Backend

Web Application Architecture
Figure 1: Web Application Architecture.

4.3 Development environment

The implementation of the application requires the use of appropriate hardware and software

tools. Thus, we used the following resources:
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4.3.1 Hardwares:

Materials PC DELL PC ACER
S TR Intel(R) Celeron ® CPUN3060 Intel(R) Core ™ i3 CPUM 370
@ 1,60GHz 1,60GHz @ 2,40GHz 2,40GHz
Memoire RAM 4.00 Go 3.00 Go
Windows 10 Windows 10
Systeme ) ) ) )
Professionnel, 64 bits Professionnel, 64 bits

Table 1: Hardwares used.

4.3.2 Softwares
> Visual Studio Code

Visual Studio Code is a lightweight but powerful source code editor which runs
on your desktop and is available for Windows, macOS and Linux. It comes

with built-in support for JavaScript, TypeScript and Node.js and has a rich

ecosystem of extensions for other languages (such as PHP, HTML, CSS, C++,
C#, Java, Python, Go) and runtimes (such as .NET and Unity) [72].

» WampServer

WampServer is a Web development platform on Windows that allows you to
create dynamic Web applications with Apache2, PHP, MySQL and MariaDB.
WampServer automatically installs everything you need to intuitively develop

Web applications. You will be able to tune your server without even touching

its setting files. Best of all, WampServer is available for free (under GPML license) in both 32
and 64 bit versions. Wampserver is not compatible with Windows XP, SP3, or Windows Server
2003 [73].
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4.3.3 Programming Languages
4.3.3.1 HTML

HTML stands for Hyper Text Markup Language, which is the most widely

HTML

used language on Web to develop web pages [74]. HTML was created by
Berners-Lee in late 1991 but "HTML 2.0" was the first standard HTML
specification which was published in 1995. HTML 4.01 was a major version
of HTML and it was published in late 1999. Though HTML 4.01 version is
widely used but currently we are having HTML-5 version which is an extension to HTML 4.01.

4.3.3.2 CSS

CSS Cascading Style Sheets, fondly referred to as CSS, is a simple design language
intended to simplify the process of making web pages presentable [75]. CSS
handles the look and feel part of a web page. Using CSS, you can control the
color of the text, the style of fonts, the spacing between paragraphs, how

columns are sized and laid out, what background images or colors are used, layout designs and

variations in display for different devices and screen sizes as well as a variety of other effects.

CSS is easy to learn and understand but it provides powerful control over the presentation of an
HTML document. Most commonly, CSS is combined with the markup languages HTML or
XHTML.

4.3.3.3 JavaScript

JavaScript (js) is a light-weight object-oriented programming language which is

used by several websites for scripting the webpages. It is an interpreted, full-

JS fledged programming language that enables dynamic interactivity on websites
when applied to an HTML document. It was introduced in the year 1995 for

adding programs to the webpages in the Netscape Navigator browser. Since then,

it has been adopted by all other graphical web browsers. With JavaScript, users can build modern
web applications to interact directly without reloading the page every time. The traditional

website uses js to provide several forms of interactivity and simplicity [76].

4.3.3.4 JQuery
JQuery is a fast and concise JavaScript Library created by John Resig in 2006 with a nice

motto: Write less, do more [77].JQuery simplifies HTML document traversing, event handling,
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animating, and Ajax interactions for rapid web development. JQuery is a

¢ jQuery

wesanee 9AVASCIrIPt toolkit designed to simplify various tasks by writing less code.

4.3.3.5 Bootstrap

Bootstrap is a free front-end framework for faster and easier web
development. It also includes HTML and CSS based design templates for
typography, forms, buttons, tables, navigation, modals, image carousels and

many other, as well as optional JavaScript plugins, and gives you the ability

BOOTSTRAP . . :
to easily create responsive designs [78].

4.3.3.6 PHP

PHP is a popular general-purpose scripting language that is especially suited

Php to web development. It is also fast, flexible and pragmatic. PHP powers
everything from your blog to the most popular websites in the world [79].

4.3.3.7 MYSQL

MySQL is currently the most popular database management system
R software used for managing the relational database. It is open-source
database software, which is supported by Oracle Company. It is fast,
Ml—" scalable and easy to use database management system in comparison with
Microsoft SQL Server and Oracle Database. It is commonly used in
conjunction with PHP scripts for creating powerful and dynamic server-side or web-based

enterprise applications [80].

It is developed, marketed, and supported by MySQL AB, a Swedish company, and written in C
programming language and C++ programming language. The official pronunciation of MySQL
is not the My Sequel; it is My Ess Que EIll. However, you can pronounce it in your way. Many
small and big companies use MySQL. MySQL supports many Operating Systems like Windows,

Linux, MacOS, etc. with C, C++, and Java languages.
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4.4 Application Screenshots
4.4.1 Tables of the database used

We have chosen appointment_system as a name of our database, which contains 10 tables:

Table Lines Type Interlacement Size
admin 4 InnoDB utf8mb4_general_ci 16 Kio
appointment 11 InnoDB utf8mb4_general_ci 16 Kio
assistant 8 InnoDB utf8mb4_general_ci 16 Kio
contact 4 InnoDB utf8mb4_general_ci 16 Kio
cv 5 InnoDB utf8mb4_general_ci 16 Kio
doctors 17 InnoDB utf8mb4_general_ci 16 Kio
patients 10 InnoDB utf8mb4_general_ci 16 Kio
schedule 6 InnoDB utf8mb4_general_ci 16 Kio
specialty 2 InnoDB utf8mb4_general_ci 16 Kio
wilaya 2 InnoDB utf8mb4_general_ci 16 Kio

Table 2: Tables of the database used.
o The table of admin
Name Type Size Key Null
id_admin int 11 primary No
email varchar 50 No
username text 20 No
password varchar 20 No
Table 3: Table of admin.
o The table of appointment
Name Type Size Key Null
id_appointment int 30 primary No
id_doctor int 50 No
id_patient int 50 No
apointment_hour time No
family_name_patient text No
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name_patient text No
age int 10 No
phone int 11 No
schedule date No
status tinyint No
date created date No
Table 4: Table of appointment.
o The table of assistant
Name Type Size Key Null
id_assistant int 30 primary No
id_doctor int 30 No
email varchar 50 No
password varchar 30 No
family_name text No
first_name text No
phone varchar 11 No
address varchar 50 No
Table 5: Table of assistant.
o The table of contact
Name Type Size Key Null
id_contact int 30 primary No
name text No
email varchar 50 No
content varchar 100 No
Table 6: Table of contact.
o The table of CV
Name Type Size Key Null
id_cv int 30 primary No
id_doctor int 30 No
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description text No
experience text
diploma text No
Table 7: Table of CV.
o The table of doctors

Name Type Size Key Null
id_doctors int 30 primary No
email varchar 50 No
username text 20 No
password varchar 20 No
family_name text No
first_name text No
date_of birth date 50 No
civity text No
phone_number int 11 No
photo text No
n_approval bigint 20 No
speciality text No
equipment text No
consultation_period int 20 No
wilaya text No
city text No
address varchar 50 No
state text No

Table 8: Table of doctors.
o The table of patients

Name Type Size Key Null
id_patients int 30 primary No
email varchar 50 No
password varchar 30 No
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family_name text No
first_name text No
civity text No
phone_number int 11 No
wilaya text No
photo text No
Table 9: Table of patient.
o The table of schedule
Name Type Size Key Null
id int 30 primary No
id_doctor int 30 No
time_from time No
time_to time No
max_patient_number int 20 No
date date No
Table 10: Table of schedule.
o The table of specialty
Name Type Size Key Null
id int 50 primary No
name text No
Table 11: Table of specialty.
o The table of Wilaya
Name Type Size Key Null
id_wilaya int 60 primary No
name text No

Table 12: Table of Wilaya.
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4.4.2 Application User Interfaces

» Home page

This interface represents the home page of our online appointment application, where you
can search for doctors, change language, register as doctor or patient and login.

MOUOidy Home  About Us Speciality - Contact English  ~ Login

Book an Oline Appointtement with a
Professional Algerian doctors

What Make Us Better, Make You Better

Our Mouaidy web site provides progressive, and
affordable care to your health, accessible online for
everyone.

Make an Appointment now
I ‘ DoctorName .

Our Dedicated Doctors

i@h A§\ T?L L (‘gi

Select Wilaya

- .

¥ Select speciality

— — —

UL < So A s
Dr. Samir Samir Dr. Hanna Salma Dr. Ahmed Kamel Dr. Anna Maria Dr. Karim Karim
Cardiology Dentist Cardiology Psychiatry Neurologists

Figure 2: Home page.
» Login page

In this page, the users can login to their accounts by entering their email and password.

Mouaidy

Hello,Welcome back

& Email

& Password

Don't have an account ? Click here

Figure 3: Login page.
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» Sign up page (doctor side)
The following interface shows the sign up form of the doctor who can enter his login

information, personal information and professional information.

‘ Mouaidy Home  About Us Speciality v Contact English ~ Login

Sign Up Doctor
1 2 3

Login informations Personal informations Professional informations

Login informations :

Email

your email field must be not empty

[ Email@email.com * J

Password ® Show

14

N

Already have account ? Click here

Figure 4: Sign up doctor page.

» Dashboard page

In this page, the doctor can consult his daily reports of appointments.

< Mouaidy My Dashboard & Logout

Tuesday, 31 May 2022

Hello,Welcome back

You can now start your work to help your patients the fastest way as you can

Daily Reports of Appointements

3 ©

= Dashboard

Request ( Cancelled ) [ Select date: -]

Figure 5: Dashboard page of the doctor.
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» Manage schedule page
In this interface, the doctor can add, edit, delete schedule after selecting the date of schedule.

‘ Mouaidy [ Logout
My Shedule
Please select the date of schedule
. June 2022 .
Sun Mon Tue Wed Thu Fri Sat
- - - ¢

5 6 7 8 9 10 "

12 13 14 15 16 17 18
19 20 21 22 23 24 25

26 27 28 29 30

Figure 6: Manage schedule page.

» Add new schedule page
The following page shows add new schedule page, where the doctor must enter his start

time, end time and the max number of patients.

‘ Mouaidy [* Logout
My Shedule
Please select the daf
Select Time for Wednesday, 1 June
. Start Time:
Sun [ 01 \,] [ 00 \,] [ AM .,] Fri Sat
1 6 7
End Time:
8 13 14

[ 01 v] [ 00 v] [ AM v}

15 20 21
Max number of patients :

(il Schedule 22 27 28

29 01 E

Figure 7: Add new schedule page.
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> Manage assistant page

In this page, the doctor can consult the list of his assistants, search, edit or delete an existing
assistant and add new assistant.

< Mouaidy [® Logout

Manage Assistant

Search Q‘ Add new Assistant

The list of assistant

Full Name Email Phone Number Edit Delete

malem yasmina assiste@gmail.com 0526891432 2 ﬂ ‘

B Manage Assistant

Figure 8: Manage assistant page.

» Add new assistant page

The following page will display to the doctor if he clicks on add new assistant button.

Full Name :

[ Enter Full name *

Phone Number :

[ 056121 34 56 *

Email:

[ Email@email.com *

Password:

Figure 9: Add new assistant page.
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» Sign up page (patient side)
The next interface shows the sign up form of the patient who can enter his login information
and personal information.

( Mouaidy Home  AboutUs  Speciality v Contact  English v Login

Sign Up Patient
1 2

Login informatins Personal informatins

Login informations :

Email:

[ Email@email.com * ]

Password: & Show

} + Search and fiind a doctor

+ Make an appointment anytime anywhere in Algeria
Already have account ? Click here

+ Choose the date and time that suits you best

N eXt + Completely free

Figure 10: Sign up patient page.

» Search doctor page
After connecting to his account, here the patient can search doctor by selecting his Wilaya,
specialty and entering his name.

‘ Mouaidy [® Logout

Search Doctor

Tuesday, 7 June 2022

Select Wilaya ~ Select speciality ~
List of doctors
& Search Doctor
@ skikda ‘i @ alger

s

@ 0262582577 iy 2 @ 0256255666

Dr. Hanna Salma . . Dr. Samir Samir
) 9 25min - 30min .
Dentist Dentist

( View Details ) ( View Details )

& 25min - 30min

Figure 11: Search doctor page.
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» Book appointment page

The following interfaces show how the patient connected to our application can book his
appointment after finding his doctor.

The figure 12: represent the manage appointment page, here the patient can edit, delete and
consult his appointments, he can also make new appointment.

The figure 13, 14, 15: represent the steps to book an appointment; the first step is to select a date
that must be scheduled by the doctor or his assistant, the second step is to choose the hour of

appointment and the last step is to enter the personal information.

( Moudaidy (% Logout

Search doctor >> Book appointement

Tuesday, 7 June 2022 .
make new appointement

Last appointement

‘e

Samir samir 20 aout 1955 11:00:00 Sunday, 5 June y ﬁ

Figure 12: Manage appointment page.

Please select the date of appointement

June 2022

30

Figure 13: First step to book an appointment.
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Please select the hour of appointement 14 Tuesday June

08:00 - 08:30

Previous

Figure 14: Second step to book an appointment.

Personal informations :

Family Name: Phone Number:

[ Enter your Family name * ] [ 0560 51 89 86 *

Name: Location:

[ Enter your name * ] [ New York * ]
(Prevous )

Figure 15: Third step to book an appointment.

» Dashboard page (assistant side)

< Mouaidy

-
| © |

(2 consult
Appointements list

[= Logout

My Dashboard

Tuesday, 31 May 2022

Dear assistant,Welcome back

You can now start your work to help your patients the fastest way as you can

Daily Reports of Appointements

Request

0 2

Figure 16: Assistant’s dashboard page.
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» Request appointment page

In this page, the assistant can consult the request appointment list and then decide to accept

or consult the appointment.

Mouaidy

Tuesday, 7 June 2022

Accepted Request Cancelled [ Select date: ‘
(8 Dashboard
Name Time Day Action

i Schedule
& Appointement @ ahmed ahmed 14:00:00 Tuesday, 14 June (@) [j

[N 9
(2 consult
Appointements list o

Bazine zabida 13:30:00 Wednesday, 15 June (#) t]
=) O

Figure 17: Request appointment page.
» Accepted appointment page

In the next page, the assistant can consult the accepted appointment list.

Mouaidy

Tuesday, 7 June 2022

Accepted Request Cancelled | Select date: ‘
! Dashboard
Name Time Day
il Schedule
Appointement ;\I\ Boudebza houda 13:00:00 Tuesday, 7 June ooc
(2 consult

Appointements list

Figure 18: Accepted appointment page.
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» Login page (administrator side)

Welcom Back

Admin Login

CERS

@ Password

Figure 19: Login page of the administrator.

» Dashboard page

In this page the administrator can consult his daily reports.

MOUGidy s Adminstrator =
= My Dashboard
& Specilaity Tuesday, 7 June 2022
@ Wilaya
£ Doctor Hello,Welcome back -
=¥ Patient
= Message Daily Reports

Total Wilaya Total Specilaity Total Doctors Total Patients

Figure 20: Dashboard page of the administrator.
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» Manage Specialty page

In this page, the administrator can consult the list of specialties, edit, delete and add new

specialty.
‘ MOUUidy a Adminstrator % Logout
fE Dashboard Manage Speciality
Specilaity Consult the list of specialities Add new Speciality
& Wilaya
Speciality Id Speciality Name Edit Delete
4h Doctor
¥ patient 1 Neurology 2 ]j
2 Message
2 Pediatrics JZa |
3 Psychiatry 2 ﬂ
4 Surgery 2 ﬂ

Figure 21: Manage Specialty page.

» Add new Specialty page

The following page will display to the administrator, if he clicks on add new specialty
button.

Speciality Name :

[ [Dentist

Figure 22: Add new Specialty page.
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» Manage Wilaya page
In following page, the administrator can consult the list of existing Wilayas, edit, delete and

add new Wilaya.

‘ MOUUidy a Adminstrator (% Logout

Manage Wilaya

8 Dashboard
Add new Wilaya
® specilaity Consult the list of Wilayas
VIEVERD LEVERNE ] Edit Delete

£ Doctor

BT patient 1 Skikda 2 W

(=] Message
2 Oran 2 ]j
3 Annaba 2 ]j
4 Alger 2 ]j

Figure 23: Manage Wilaya page.

» Add new Wilaya page
After clicking on Add new Wilaya, here the administrator can enter the name of new

Wilaya.

Wilaya Name :

( Alger

Figure 24: Add new Wilaya page.
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» Invalidate doctor page
In this page, the administrator invalidates doctors’ accounts after verifying their profiles, as
they are not real doctors.

Mouaidy ™ Adminstrator
'

B Deshboard Manage Doctors
5 asnboart

Tuesday, 7 June 2022

@ Specilaity
& Wilaya

&

& Message Request List Select Wilaya Q

. f Anna Maria Costantine Psychiatry }% ﬂ

) Karim Karim Annaba Neurologists '@ ﬂ

Figure 25: Invalidate doctor page.

» Validate doctor page
In following interface, the administrator can validate doctors’ accounts, after verifying their

profiles and CVs.

MOUGidy ™  Adminstrator
W

RO Manage Doctors
o= ashboar

@ Specilaity Tuesday, 7 June 2022
& Wilaya

&

& Message Doctor List Select Wilaya v| Q

% : @ : A{‘

ind )
A i po 4 o« -
Dr. Samir samir Dr. Hanna Salma Dr. Ahmed Kamel
Cardiology Dentist Cardiology

Figure 26: Validate doctor page.

84



Chapter 1V: Implementation

4.5 Conclusion

In this chapter we presented the implementation of our online appointment application and
recommendation systems. We have also presented the database and the development
environment used with some screenshots explaining the flow and functioning of our work and

the results obtained.
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Summary of contributions

In this work, we have addressed the problem of the improvement of the interactivity of the

Mouaidy online appointment application by designing and developing an easy, modern and

attractive online appointment application. We have proposed several contributions to integrate

this knowledge:

First, we gave a brief overview about the online appointment system, its role, as well as its
advantages and limitations. The established after evaluating the Mouaidy application, a set of
weak points, which we fixed after in our work.

Secondly, we familiarized ourselves with Front End techniques that played an important role
in the design and Development process. Moreover, appealing user interface designs and
developments can ensure better results, help you generate more traffic, and keep your visitors
engaged and retained.

Thirdly, for a clear and explanatory design, we used the UML modeling language and the
modern modeling technique witch named the website user experience flowcharts mainly to
plot how users move through an interface.

Lastly the implementation, the web application was developed using different computer
software such as Wampserver, JQuery, JavaScript, HTML language, CSS, and the
implementation of databases with the MYSQL database manager then the implementation of
SQL queries for the manipulation of the data. Then for the interfaces we used Figma and

finally the realization of the application under the visual studio programming environment.

In fact, at the end of the realization of this dissertation, we have accumulated an important mass

of knowledge as well on the theoretical level as on the practical level, and we estimate that it will

be very useful to us in the future, in our further studies.

Perspectives

As further improvements, we could add a lot some or all of these features in the future:

Online consultations: until now users must come to clinic to be examined. If users show
interest in online consultations that don’t require physical examinations, we could add this
feature.

Online payments: until now all the payments are made when a user comes to clinic. If we
integrate online consultations or users will show more interest in paying online instead than in
cash at clinic, we could integrate this feature. Joomla allows this kind of feature.

Security system.
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List of abbreviations

OAS
SRS
RS
uXx
Ul
ucb
uib
CTA
UML
Cv
HTML
CSS
JS

SQL

Online Appointment System
Software Requirements Specifications
Requirements Specifications
User Experience

User Interface

User Centre Design

User Interface Design

Call To Action

Unified Modeling Language
Curriculum Vitae

Hyper Text Markup Language
Cascading Style Sheets

Java Script

Structured Query Language
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