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Abstract

In regions like El Oued, private medical clinics, healthcare complexes, and hospitals

are widespread, attracting patients from both within and outside the state. However,

locating these facilities, determining the shortest routes, or finding accurate addresses

remains a significant challenge, especially for visitors or those unfamiliar with the area.

This difficulty often delays access to timely medical care.

To address this issue, we propose the development of a mobile application designed

to provide the geographic locations of healthcare institutions in El Oued, with the

potential for future expansion to other cities.

The app will offer detailed information about these facilities and integrate mapping

services to assist users in navigation.

By combining real-time location-based services with a user-friendly interface, the ap-

plication aims to simplify the process of finding healthcare facilities, improve patient

navigation, and enhance overall access to medical services.

Keywords: Mobile Application, Android, Geolocation, Google Maps.
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1. General Introduction

1.1 Project Presentation

In today’s fast-paced world, access to healthcare services is a fundamental need.

However, finding the right hospital at the right time remains a challenge for many

individuals. Whether it is for emergency cases, routine check-ups, or specialized

consultations, people often struggle to locate nearby healthcare facilities that match

their needs.

Traditional methods of searching for hospitals—such as word-of-mouth recommen-

dations or general internet searches—are often inefficient, time-consuming, and

unreliable. They rarely provide crucial details such as:

• Hospital specialties

• Available doctors and their expertise

• Operating hours and emergency services

• Real-time availability of services

To address these challenges, we propose the development of a Hospital Finder Mo-

bile Application. This app aims to help users quickly and efficiently locate nearby

hospitals based on various criteria such as location, specialty, available services, and

real-time availability. By integrating modern technologies like geolocation, search

filtering, and live data updates, our system provides an intelligent, user-friendly,

and accessible solution for patients and healthcare professionals.

1.2 Application Objectives

The primary goal of this application is to simplify the process of finding hospitals

and healthcare facilities while ensuring users receive the most relevant and real-time

information. Specifically, the application aims to:

• Improve Accessibility to Healthcare Services: Provide an intuitive platform for

users to locate hospitals, clinics, and medical specialists.

• Enhance Patient Decision-Making: Offer users hospital ratings, available doc-

tors, specialization areas, and real-time service availability.
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• Reduce Search Time: Optimize search and filtering functionalities to help users

find the best hospital quickly.

• Integrate Geolocation Services: Enable real-time location tracking to suggest

the closest and most relevant medical facilities.

• Facilitate Patient-Hospital Communication: Provide direct contact options such

as phone calls and navigation assistance.

By implementing these objectives, the Hospital Finder Mobile Application seeks to

enhance healthcare accessibility and reduce the time required to locate medical

facilities.

1.3 Methodology and Adopted Formalisms

To develop the Hospital Finder Mobile Application, we followed a structured ap-

proach, combining:

• Theoretical Study

• Technical Analysis

• Practical Implementation

Our methodology consists of the following key steps:

1. Preliminary Study and Research

• Analyze existing hospital-finder applications and their limitations.

• Identify key user needs and expectations through research and surveys.

2. Requirement Specification and System Analysis

• Define the functional and non-functional requirements of the system.

• Develop use case diagrams, system architecture, and database design to

ensure a structured implementation.

3. Design and Development

• Implement a cross-platform mobile application.

• Utilize Flutter for the front-end to ensure compatibility with both Android

and iOS.

2



• Store and manage data using Firebase and MySQL.

4. Testing and Validation

• Conduct rigorous functionality, performance, and security testing.

• Gather user feedback and refine the app based on real-world usage.

5. Deployment and Future Enhancements

• Deploy the application for public use, ensuring a smooth user experience.

• Plan for future updates, including:

– AI-based Medicine Recommendations

– Ability To Book Appointments From The App

– List of Generic Medications And their Prices

3



Chapter 1

Theoretical Study and Technical

Choices

1 Introduction

In today’s digital age, access to precise and reliable healthcare information is essential.

Many existing applications provide hospital location services, but they often lack de-

tailed and accurate clinic information. This chapter explores the theoretical aspects

of our Hospital Finder Mobile Application, analyzes existing solutions, and presents

our improved approach.

1 Preliminary Study

1.1 Study of Existing Solutions: Geolocation, Search on Google Maps

Several solutions exist for finding hospitals and clinics, but they have significant limi-

tations:

• Google Maps: Google Maps is the most widely used mapping service, offering

general hospital searches. However, it lacks precise information on clinics,

including doctors’ availability, specialties, and operating hours.

• Hospital Finder by Darshan University: This global application only fetches

hospital data from the Google Maps API without allowing clinics to add or

modify their information. Additionally, its user interface is outdated, making

navigation difficult.
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• Local Availability: Currently, no local application provides a dedicated hospi-

tal and clinic management system that allows clinics to register themselves,

update details, and display real-time doctor availability.

1.2 Critique of Existing Solutions and Proposed Solution

Limitations of Existing Solutions:

• No custom clinic registration or modifications

• Outdated UI and poor user experience

• No detailed doctor profiles and schedules

• Google Maps data is too general and lacks localized clinic information

• Navigation issues due to the absence of clear or guided paths to clinic locations,

especially in certain areas

Proposed Solution: To overcome these limitations, our Hospital Finder Mobile Ap-

plication introduces:

• Enhanced Geolocation � Provides precise clinic locations added by clinic ad-

ministrators themselves.

• Clinic Registration & Management � Clinics can create, modify, and update

their information.

• Detailed Doctor Profiles � Displays doctor specialties, working hours, avail-

ability, and schedules.

• Nearby Hospital & Clinic Recommendations � Suggests hospitals and clinics

based on real-time location.

• Integrated GPS & Path Navigation � Provides step-by-step directions and

map-based paths to each clinic, addressing the issue of poor accessibility in

some areas.

• Modern UI & Better User Experience� A new, intuitive, and visually appeal-

ing interface.
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2 Conclusion

The existing hospital location solutions fail to provide detailed, precise, and user-

friendly hospital and clinic information. Our Hospital Finder Mobile Application

bridges this gap by offering:

• A better geolocation system for more accurate clinic placement.

• The ability for clinics to register and update their details.

• Comprehensive doctor profiles, making hospital visits more efficient.

• Map-based navigation with GPS, enhancing access and ease of finding clinics.

• A modern UI with an intuitive design for easy navigation.

This enhanced system will significantly improve healthcare accessibility and provide

a better user experience compared to existing solutions.
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Chapter 2

Analysis and Specification of

Requirements

1 Introduction

To develop an efficient and user-friendly Hospital Finder Mobile Application, it is

crucial to analyze the key actors involved, their roles, and the functional and non-

functional requirements. This chapter presents an in-depth study of the application’s

requirements and specifications.

2 Global Analysis of the Application

This section defines the main actors interacting with the system, along with their re-

spective tasks and permissions. The application has four primary actors:

• User – Searches for hospitals and doctors.

• Clinic – Registers doctors and manages clinic information.

• Doctor – View personal data and working hours .

• Admin – Approves new clinics, Check reports, add specialization and ensures

system integrity.

2.1 User Definition

A user is a person who enters the application to access services such as searching for

nearby clinics and doctors. Users do not need special registration and can quickly access
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relevant information.

2.1.1 Main Tasks of a User

• Find Nearby Clinics: View their locations on the map.

• Find Available Doctors: Check their specialties and schedules.

• View Clinic Schedules: Check the availability of clinics and doctors.

• Contact Clinics: Get phone numbers and Email for appointments and inquiries.

2.2 Clinic Definition

A clinic is an entity that registers in the application to add doctors and manage their

data. Registration is not automatic; an admin must approve the clinic before it becomes

active.

2.2.1 Main Tasks of a Clinic

• Enter Clinic Information: Name, address, phone number, specialties.

• Wait for Admin Approval: The clinic remains inactive until approval.

• Manage Doctors: Once approved, the clinic can:

– Add doctors to the system.

– Provide login credentials (email and password) to doctors.

2.3 Doctor Definition

A doctor is a user who receives login credentials from the clinic they work at. Doctors

cannot register independently but are added by their respective clinics.

2.3.1 Doctor Tasks

• Login: Use the email and password provided by the clinic.

• Check Schedule: See availability and working hours.
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• Check Personal Data: View personal data and make sure patients have the cor-

rect information to get in contact or ask about them .

2.4 Admin Definition

The admin is responsible for approving or rejecting newly registered clinics. They have

a separate admin application to manage the system efficiently.

2.4.1 Admin Tasks

• Review Clinic Registration Requests: Check clinic information for validity.

• Approve or Reject Clinics: Grant or deny access based on verification.

• Review User Reports: Check reports made by users and decide to ignore it or

take action.

• Suspend / Delete Clinic Account: Admin can suspend or deleted clinic account

if clinic is reported multiple times.

• Add Specializations: Admin can add specialization to be used later by clinics for

more category specification.

• Ensure System Integrity: Monitor and manage the overall platform.

2.5 App Users Information Table

The application collects specific information for each user type to support functionality,

access control, and communication. Each user type—whether a patient, clinic, doctor,

or admin—has a tailored set of required details that align with their role in the system.

The table below outlines the key types of users in the application and the information

stored for each to facilitate registration, authentication, and system interaction.
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User Type Stored Information

Patient Full name, email, password, Google Login id, notification pref-

erences.

Clinic Clinic name, email, password, phone number, address, location

coordinates, registration number and images.

Doctor Full name, email, phone number, associated clinic and spe-

cialty, availability schedule.

Admin Email and password only, used for platform management ac-

cess.

Figure: App user types and the information they store.
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2.6 App Users Roles Table

The application consists of multiple user roles, each with distinct responsibilities and

functionalities. Understanding these roles is essential for ensuring smooth operation

and proper management within the system. Below is a breakdown of the key roles and

their main tasks:

Role Definition Main Tasks

User (Patient) A person accessing the app to

find clinics and doctors without

registration.

• Search for nearby clinics and

doctors.

• View doctor specialties and

clinic details.

• Check clinic and doctor sched-

ules.

• Contact clinics throu phone

call.

Clinic An entity that registers on the

app to manage doctors and pro-

vide services. Approval by admin

is required.

• Register and provide clinic de-

tails.

• Wait for admin approval.

• Add and manage doctors.

• Provide login credentials to

doctors.

Doctor A medical professional regis-

tered under a clinic who cannot

independently sign up.

• Log in with clinic-provided cre-

dentials.

• View their schedule.

• View their personal data.

Admin The system manager responsible

for approving clinics and ensur-

ing smooth operation.

• Review and approve/reject

clinic registrations.

• Review Reports.

• Suspend/Delete Clinic Ac-

count. • Add Medical Specializa-

tion

Figure: App user roles and desception.
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2.6 Conclusion

This document has provided an overview of the system, focusing on the roles and

responsibilities of users. The Hospital Finder Mobile App ensures smooth interaction

between patients, clinics, and administrators.

3 Functional Requirements Specification

The functional requirements define the expected behavior of the application. These

include:

• User Authentication: Clinics, doctors, and admins must log in securely.

• Geolocation Services: Users can find nearby clinics and doctors with precise

locations.

• Clinic and Doctor Management: Clinics can add doctors, and update their avail-

ability.

• Admin Panel: The admin can approve or reject clinic registrations and user re-

ports , add specialization and also can suspent or delete Clinic account.

4 Non-Functional Requirements Specification

The non-functional requirements define the application’s quality attributes, such as per-

formance, security, and usability.

• Performance: The application should provide quick search results with minimal

load time.

• Security: User data must be encrypted, and authentication should be secure.

• Scalability: The system should handle a growing number of users and clinics

efficiently.

• User-Friendly Interface: The UI should be intuitive and responsive across all

devices.
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5 Use Case Diagrams

5.1 Definition of Use Case Diagrams

A Use Case Diagram is a visual representation that describes the interactions between

users (actors) and the system. It outlines the different functionalities provided by the

application and the roles of each user in relation to those functionalities.

These diagrams are part of Unified Modeling Language (UML) and help in under-

standing how users engage with the application. The primary components of a use case

diagram include:

• Actors: Represent users or external systems interacting with the application.

• Use Cases: Define specific actions that users can perform in the system.

• Associations: Indicate the relationship between actors and their use cases.

• System Boundary: Defines the scope of the application by enclosing all the use

cases.

The goal of these diagrams is to **provide a clear, high-level understanding** of how

different actors interact with the system’s functionalities, making it easier for develop-

ers, stakeholders, and designers to visualize and refine the system requirements.

5.2 Use Case Diagrams for the Application

Below are the key Use Case Diagrams representing interactions for different roles in

the Hospital Finder Mobile Application.
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5.2.1 Doctor Interactions

The following diagram illustrates how a doctor interacts with the application. Doctors

have limited access and can only perform actions related to their schedules and their

data.

Observation: In this and other diagrams, the element <<abstract>> Do/ask Server

acts as a unified layer for all communication between the app and backend.”Do” refers

to sending commands to perform actions, while ”Ask” refers to requesting information.

This abstraction centralizes operations like in this diagram example: View Data which

is a sending a request to our App’s Server/Database and managing into one scalable

points, keeping diagrams clean and consistent.

• Use Case Diagram: Doctor Using the App

 View my 

 Schedule

 View my 

    data 

Doctor

Figure: Doctor Using the App Case Diagram

14



5.2.2 User Interactions (Patients)

Users or patients use the application to find nearby clinics and doctors, check their

schedules, and obtain contact details for inquiries or appointments booking.

• Use Case Diagram: Patient or User Using the App

      Report 

Clinic / Doctor

View Clinic

     Data

Figure: User Interactions Case Diagram
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5.2.3 Clinic Interactions

Clinics are responsible for registering in the application, adding doctors, and managing

their clinic details. They must be approved by an admin before becoming active.

• Use Case Diagram: Clinic Using the App

Delete / Suspend    

  doctor account

Figure: Clinic Using the App Case Diagram
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5.2.4 Admin Interactions

Admins ensure the integrity of the platform by reviewing clinic registration requests

and either accepting or rejecting them. They also monitor system performance and

maintain security.

• Use Case Diagram: Admin Using the App

  Review    

 Reports

 Add / Delete 

Specialization

Suspend / Delete 

  Clinic Account

 Take 

Action Ignore

Figure: Admin Using the App Case Diagram
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6 Conclusion

This section has provided a detailed overview of Use Case Diagrams and their role in

defining user interactions within the Hospital Finder Mobile Application.

By mapping out different functionalities for doctors, users, clinics, and admins, these

diagrams offer a structured approach to understanding the system’s behavior.

The next steps involve designing the app structure and implementing the system based

on these well-defined interactions.

In the next chapter, we will dive deeper into the app and its conception through addi-

tional diagrams, further refining the system’s design and architecture.
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Chapter 3

Application’s Conception

1 Introduction

In this chapter, we present the design phase of our mobile application Hospital Finder.

Following the analysis and specification of requirements, this stage is essential to define

the structural and behavioral aspects of the application.

The design phase translates the identified functionalities into technical diagrams that

guide implementation. These include use case diagrams, class diagrams, and sequence

diagrams. Each diagram offers a different perspective, illustrating how components

interact and how the system is structured internally.

1.1 Use Case Actors Overview

The application involves multiple actors such as:

• User: the main end-user searching for hospitals or clinics.

• Clinic: responsible for managing their own clinic profile and associated doctors.

• Admin: oversees the system and manages reported data or misuse.

• Doctor: while present in the system, the doctor does not interact directly with

the application and is managed entirely by the clinic.
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We will observe their interactions more thoroughly in the diagrams presented in the

following sections.

A summarized view of the main actors is illustrated in the diagram below :

Figure: Application Cycle between App actors .

2 Detailed Design

This section presents the core structural design of the Hospital Finder application. After

analyzing the system’s requirements and actors, we now focus on how these elements

are implemented internally.

The detailed design phase provides a clear technical blueprint by describing the key

components, their responsibilities, and how they interact. This allows for a smooth

transition from the functional analysis to the actual development.

UML (Unified Modeling Language) offers various diagrams to describe a software sys-

tem from different perspectives. These diagrams are generally grouped into two main

categories:

20



• Structural diagrams - describe the static aspects of the system, such as classes

and their relationships.

• Behavioral diagrams - illustrate the dynamic behavior of the system, such as

interactions and workflows between components.

Figure: Classification of UML diagrams (structure vs behavior).

In Chapter 2, we presented a Use Case Diagram, which belongs to the behavioral

category. In this chapter, we will explore two additional diagrams:

• The Class Diagram, selected from the structural diagrams.

• The Sequence Diagram, selected from the behavioral diagrams.

These diagrams allow us to model both the architecture and the interactions in our

application in a clear and structured manner. We begin with the class diagram in the

next section.

2.1 Class Diagram

A class diagram plays a key role in the object-oriented design of software systems. In

this section, we will define what a class diagram is, explain its importance in the devel-

opment process, and finally present the class diagram of our Hospital Finder application.
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2.1.1 What is a Class Diagram ?

A class diagram is a static structural diagram that describes the types of objects in the

system and the various kinds of relationships that exist among them. It shows the

system’s classes, their attributes, methods, and the associations between objects. It

is one of the most commonly used diagrams in UML (Unified Modeling Language) and

serves as a blueprint for the implementation phase.

Each class is represented as a rectangle divided into compartments. The top compart-

ment shows the class name, the middle one lists the attributes, and the bottom lists

the operations or methods.

2.1.2 Why Use a Class Diagram ?

The class diagram is essential in the software development lifecycle for the following

reasons:

• It provides a visual overview of the system structure.

• It helps developers understand how data is organized and managed.

• It facilitates the identification of responsibilities and roles of each class.

• It reflects both the logical architecture and the design of the application’s database.

• It helps in detecting potential design flaws early in the development process.

In the context of our project, the class diagram acts as a bridge between the actors

(users, clinics, doctors, and admins) and the data handled internally. It helps clarify

how the components of the system interact with one another and ensures a consistent

and maintainable code structure.

2.1.3 Class Diagram of the Application

The class diagram of the Hospital Finder application was developed based on the func-

tional and non-functional requirements outlined during the analysis phase. It models

the following key classes:

• users: Stores core information for every system user.

– id: Primary key.

– google id: Used for Google login.
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– name, email: Basic user details.

– user notify status: Boolean for notifications.

– fcm token: Firebase push notifications.

– user role: Role type (small integer).

– profile image: User profile picture.

• role: Defines all possible user roles.

– id: Primary key.

– role name: Name of the role.

• roles user: Connects users and roles (many-to-many).

– id: Primary key.

– user id, role id: User and role references.

• specialties: Medical specialties.

– id: Primary key.

– name, name fr: Names (default and French).

– specialy img: Optional image.

• municipalities: Cities or regions.

– id: Primary key.

– name, name fr: Names (default and French).

• clinic schedules: Clinic working hours.

– id: Primary key.

– clinic id: Linked clinic.

– day, opening time, closing time: Work schedule.

• Clinics: Registered health facilities.

– id: Primary key.

– user id: Linked user.

– municipalities id: Linked municipality.

– name, type: Name and type (clinic/hospital).
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– address, Statue: Location and status.

• doctor: Medical professional profiles.

– id: Primary key.

– user id, clinic id, specialties id: Linked user, clinic, specialty.

– name, Presence: Name and availability.

• Doctor schedules: Doctor working hours.

– id: Primary key.

– clinic id: Linked doctor.

– day, opening time, closing time: Schedule.

• notifications: System notifications.

– id: Primary key.

– title, content: Notification message.

– is read: Read status.

– user id: Recipient.

• reports: User reports against others.

– id: Primary key.

– reporter id, reported id: Reporter and reported users.

The class diagram is shown below :

24



users

id integer

google_id integer

name varchar

email varchar

email_verified_at timestamp

password varchar

user_notify_status bool

fcm_token varchar

user_role tinyint

profile_image varchar

created_at timestamp

role

id integer

role_name varchar

created_at timestamp

roles_user

id integer

user_id integer

role_id integer

created_at timestamp

specialties

id integer

name varchar

name_fr varchar

specialy_img varchar

created_at timestamp

municipalities

id integer

name varchar

name_fr varchar

created_at timestamp

clinic_schedules

id integer

clinic_id integer

day varchar

opening_time time

closing_time time

Clinics

id integer

user_id integer

municipalities_id integer

name varchar

name_fr varchar

email varchar

type enum

address varchar

latitude decimal

longitude decimal

phone integer

Statue tinyint

register varchar

profile_image varchar

cover_image varchar

created_at timestamp

doctor

id integer

user_id integer

clinic_id integer

specialties_id integer

name varchar

email varchar

phone integer

profile_image varchar

Presence bool

created_at timestamp

Doctor_schedules

id integer

clinic_id integer

day varchar

opening_time time

closing_time time

notifications

id integer

title varchar

content varchar

is_read bool

user_id integer

created_at timestamp

reports

id integer

reporter_id integer

reported_id integer

created_at timestamp

Figure: Class diagram of the Hospital Finder application.
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2.2 Sequence Diagrams

2.2.1 Definition

Sequence diagrams are a type of UML behavioral diagram that show how objects or

components in a system interact with each other over time. They describe the flow

of messages and the order of operations between actors and system parts in specific

scenarios.

Each sequence diagram illustrates how different entities collaborate in a particular

process, using lifelines, messages, and activation bars to convey their roles and respon-

sibilities.

2.2.2 Purpose and Importance

Sequence diagrams are essential for modeling dynamic behavior in a system. They

help developers understand the exact flow of operations, communication between

objects, and timing of events.

In our case, these diagrams allow us to:

• Clearly visualize interactions between the application interface, users (like ad-

min), and the backend (database).

• Ensure that the designed processes are logically consistent and complete.

2.2.3 Application Sequence Diagrams

Below, we present a set of sequence diagrams that demonstrate different operations

carried out by the admin user. Each diagram focuses on a specific use case and models

the message flow involved.
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• Searching for a Clinic or Doctor: This diagram models the process in which the user

searches for a clinic or doctor.

User App Interface Database

Login(username, password)

Validate Credentials
Result

Login Success
optionoption Yes

Login Faild Try Login Again
optionoption No

altalt Are credentials valid?

Enter Clinic/Doctor Name

Search Records
Search Results

Display Results

YesYes

Show ”Not Found” Error

Retry Search

NoNo

altalt Found?

looploop Until valid clinic/doctor found

Display Final Results
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• Clinic Registering In The Application : This sequence diagram illustrates the pro-

cess by which a clinic registers on the app. The clinic submits information through the

app, which is then stored in the database. Admin verifies the submission and either

approves or rejects the registration.

Clinic/Doctor App Interface Database Admin

Submit Information
Store Information

Storage Result

Submission Received

Check Pending Requests
Registration Data

Approve Account

Send Approval
Account Approved

AcceptanceAcceptance

Reject Application

Send Rejection
Account Rejected

RefusalRefusal

AlternativeAlternative Admin Decision

Login
Verify Credentials

Grant Access

OptionalOptional If Approved
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• Clinic Managing Doctor Accounts (Add, Delete, Suspend) : This sequence diagram

illustrates how a clinic directly manages doctor accounts—adding, deleting, or sus-

pending—through the application interface. All operations interact with the database

without any admin involvement.

Clinic App Interface Database

Enter Doctor Details
Store Doctor Info

Success
Doctor Account Created

Add DoctorAdd Doctor

Select Doctor to Delete
Delete Doctor Record

Success
Doctor Account Deleted

Delete DoctorDelete Doctor

Choose Doctor to Suspend
Update Status to Suspended

Success
Doctor Account Suspended

Suspend DoctorSuspend Doctor
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• Admin Managing Clinics Requests: This sequence diagram models the process by

which the admin handles clinic registration requests. The admin reviews the applica-

tions, makes a decision, and updates the database accordingly.

Admin App Interface Database

Access Request List
Fetch Pending Requests

Requests Data

Select Application

Review Details
Get Full Application

Complete Data

Confirm Approval
Update Status

Approved

Approval Notification

AcceptanceAcceptance

Confirm Rejection
Update Status

Rejected

Rejection Notification

RefusalRefusal

AlternativeAlternative Decision

LoopLoop For each application

Processing Complete
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• User Report Activity: This sequence diagram models the process when a user sub-

mits a report. After submission, the admin reviews the report and takes action, which

may result in a notification being sent to the user.

User App Interface Database Admin

Submit Report
Store Report

Confirmation
Report Submitted notification

Check New Reports
Report Data

Restrict Clinic
Update Status

Restricted

Notify Action Taken

Valid ReportValid Report

Mark as False

Ignore Report

False ReportFalse Report

AlternativeAlternative Report Validation

Status Updated
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• Admin Managing Specializations: This sequence diagram models the process of ad-

min adding or removing specializations.

Admin App Interface Database

Add/Delete Specialization

Update Specializations

Confirmation
Update Success

Add/Delete SpecializationAdd/Delete Specialization

Specializations Updated
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3 Conclusion

The design phase of our Hospital Finder mobile application has been carefully struc-

tured to ensure clarity, consistency, and extensibility. Throughout this chapter, we laid

the foundation of the application by modeling its components and interactions using

essential UML diagrams.

We began with the class diagram, which defined the main entities such as users, clinics,

doctors, and the admin, along with their relationships. This provided a blueprint for

structuring the database and guiding the backend development. Each class was tailored

to support the application’s functionality, ensuring that both user and system needs are

represented.

Subsequently, we introduced a series of sequence diagrams to illustrate the dynamic

behavior of the system. These diagrams covered key interactions including user regis-

tration, clinic requests, login, searching, and admin management operations. Particular

focus was placed on administrator features—such as reviewing clinic applications and

handling user reports—emphasizing the application’s flexibility and administrative con-

trol.

Each interaction was modeled to ensure that data flows seamlessly through the app in-

terface and is consistently stored or retrieved from the database. The logical flow within

these diagrams also helps in pinpointing edge cases, user roles, and error-handling sce-

narios.

In summary, this conception phase has transformed abstract requirements into detailed

structural and behavioral models. These models not only support the system’s current

requirements but also anticipate future enhancements. The groundwork laid here will

facilitate a smoother transition to the implementation phase, ensuring that develop-

ment is aligned with the overall system design.
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Chapter 4

The Implementation of our App

1 Introduction

This chapter is dedicated to the practical realization of our mobile application. It pro-

vides a detailed overview of the technical environment in which the project was devel-

oped and tested, including both hardware and software components.

We will begin by presenting the development and testing equipment used, followed by

the tools and technologies adopted throughout the implementation process. In addi-

tion, we will present the application’s key interfaces and explain how they interact.

Finally, this chapter will showcase selected code snippets and logic responsible for han-

dling certain events and functionalities in the application — offering a clear view of the

internal mechanisms that drive the user experience.

2 Work Environment

2.1 Hardware Environment

For development and testing, the following hardware was used:

• Development Machines:

– HP EliteBook 840 G4 – Intel Core i5-7200U, 16GB DDR4 RAM (2444MHz),

256GB SSD.

– Dell Laptop 1 – Intel Core i5 9th Gen, 16GB RAM.

– Dell Laptop 2 – Intel Core i5 6th Gen, 16GB RAM.
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• Test Devices:

– Samsung Galaxy S21

– Samsung Galaxy S21 FE

– Redmi Note 8 Pro

2.2 Software Environment

2.2.1 Technologies Used

It presents the main technologies adopted, such as the programming language, devel-

opment platform, and the chosen database management .

• Programming Language: The most vital and indispensable tool in our project

is Dart, used through the Flutter framework. Flutter enables us to develop a

cross-platform mobile application (Android and iOS) from a single codebase, sig-

nificantly accelerating development and ensuring a consistent user experience.

Below is a flowchart to illustrate how Flutter operates:

Dart

Platform APIs

Canvas
Render

EngineWidgets

Platform Channels

Events

Camera Audio Location Sensors

App Flutter Platform

Figure: Flutter Architecture Flowchart

• Development Environments: We primarily used Visual Studio Code and An-

droid Studio as our code editors and development environments, which are

widely recognized and powerful for mobile app development.

• Backend: We chose the Laravel PHP framework for creating the backend API. It

provided us with a clear MVC structure, enhanced security, and easy management

of routes and controllers.
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• Database: The application uses a MySQL database, which we designed and

hosted on a Hostinger server. The backend files were also deployed on this server

to handle API communication with the mobile app.

• Firebase: Integrated for backend services, particularly authentication. We used

Google Console to enable patients to log in using their Google accounts.

• Testing Tools: We used Postman to test various API requests and endpoints be-

fore integrating them into the mobile app.

• Version Control: Our source code was managed using Git and hosted on GitHub,

which facilitated team collaboration and version tracking.

• Design Tools: We used Figma to design the user interface of the app and create

user flow diagrams. For database modeling and class diagrams, we used dbdia-

gram.io.

2.3 Database Management System

• 2.3.1 Overview and Tools

In this project, special focus was given to designing and implementing the database

using Laravel, which provides an efficient system for migrations, models, and seeders.

This section describes the workflow, tools, and structure adopted for managing data

throughout the application.

The database schema was initially designed using dbdiagram.io, a web-based tool for

visualizing tables, fields, and relationships. This served as a blueprint, ensuring a well-

structured relational database before implementation.

Throughout development, phpMyAdmin was used to manage and inspect the MySQL

database, complementing Laravel’s command-line tools for data verification and query

testing.

• 2.3.2 Implementation with Laravel

The schema was implemented using Laravel’s migration system, with each table de-

fined in separate migration files, specifying columns, data types, keys, and constraints.

Laravel’s migrations provide version control, simplifying maintenance and scaling.
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Eloquent models were created for each table, acting as an abstraction layer to handle

operations like insertion, updates, deletion, and retrieval. These models also define

interrelations (e.g., hasMany, belongsTo), reflecting the relational schema.

Seeders were used to populate the database with essential data, useful during devel-

opment, testing, or first-time deployments.

• 2.3.3 Authentication and Access Control

While backend authentication is covered in another section, the system enforces strict

role-based access control (RBAC). Each user (doctor, clinic, admin, general user)

receives an assigned role, and access permissions are enforced accordingly.

Firebase Authentication (email/password, Google Sign-In) is integrated via the Google

Cloud Console. After client-side login (Flutter), a Firebase token is sent to the back-

end, where Laravel verifies it using the Firebase Admin SDK and issues a Laravel session

token with Laravel Sanctum.

Sanctum securely manages API tokens and sessions. Custom middleware checks the

user’s Firebase UID, fetches their role, and enforces permissions, returning a 403 error

for unauthorized actions.

• 2.3.4 Diagrams and Database Schema

The diagrams below illustrate two key components:

• MVC Architecture of our app with models, controllers, and views. Note that

the shown models, views, and controllers are only a few examples of the many

present in the application. Each use case’s components are consistently repre-

sented in the same color, helping to visually group related parts.

• Laravel Sanctum flow, demonstrating how tokens are validated before requests

reach the database and Hostinger API. The flow includes step indicators:

1.1 – Generate Token On Login

2.1 – Api Request

2.2 – Check of Token is Valid Using Laravel Sanctum Api

2.3 – Reject if not Valid

3.1 – Allow Data Access ( CRED Operation )

3.2 – Response ( OK / Not OK )
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3.3 – Display Response

4.1 – Avoid 3rd parties Api from accessing our App api using sanctum

2.2

1.1

Flutter

  App

Hostinger

   Hosted

      Api 

Laravel

    Api

      

2.1 3.1

2.3

3.3 3.2

DB

4.1

Figure: Authentication Laravel Sanctum Token Validation Before Database/API Access.

View Model

Controller

End User

Sen
d 

Dat
a

Response

Request Data

Response Data

R
eq

ue
st

ClinicController DoctorController

UserHomeView

ClinicHomeView

UserHomeView

ClinicController

ClinicModel

ClinicModel

DoctorModel

MVC Architecture

Figure: Our App MVC Architecture: Model-Controller-View Structure
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For our database tables we show below some of our core tables — users, clinics,

doctors,role,Schedule and Sanctum Validation Table — represent the heart of the

system. Their schemas are shown below.

created_at updated_at profile_image

FCM_token

email_verfied password

remember_token

‘password’

id

1

name

user_roleaddress

Ahmed Nadir

حي شهداء�������2

312313

d7gM4P1kVnM 2025-3-14 2025-3-14 “imageUrl”

d7gM4P1kVnM

email

user_notify_statusgoogle_id

ahmednadir@gmail.com

trueX314M1

Figure: Users Table Schema

user_id

created_at updated_at

latitude longtitude cover_image profile_image phone

minicipolties_id

register

2 2E31BB3133

id

1

name

statue

address

Ahmed Nadir

2

حي شهداء������� 33.1312314 183.131231 “ImageUrl”

“ImageUrl”

“ImageUrl” 0673349819

2025-3-14 2025-3-14

email

type

ahmednadir@gmail.com

عيادة����

Figure: Clinics Table Schema

clinic_id

created_at updated_at

user_id

2E31V12X213 2E31BB3133

id

1

namespecelites_id

presense

Ahmed Nadir2E331VS3L

false 2025-3-14 2025-3-14

email profile_image

ahmednadir@gmail.com “ImageUrl”

Figure: Doctor Table Schema
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created_atexpires_at updated_at last_used_at

tokentokenable_id abilities

name

[*]

Api Token

id

1

tokenable_type

App/Models/User A32B423...5

2025-3-142025-3-14 2025-3-14 2025-3-14

Figure: Sanctum Validation Table Schema

dayclinic_id

2E31V12X213 الاثنين�����

id

1

closing_timeopening_time

4:308:30

created_at update_at

2025-3-20 2025-3-20

Figure: Schedule Table Schema

• 2.3.5 Final Setup

To finalize setup, we used the following command:

Listing 4.1: Laravel command to run migrations and seeders

php artisan migrate --seed

This command runs all migrations and executes seeders, preparing the database for

integration.

3 Application’s interfaces

In this section, we will present the main interfaces of our application. The app is

designed to be user-friendly and intuitive, ensuring a smooth experience for all users

types .
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3.1 User Interface

User Login Home Page 1

Home Page 2 Clinics Map Page
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Clinic Search Clinic GPS Tracking

Clinc Page 1 Clinic Page 2
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Clinic Doctors List Doctor Page 1

Doctor Page 2 Clinics Browser
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Side Menu
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3.2 Admin Interface

Home Unregistred Clinics

Unregistred Clinic Details Registered Clinics
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Specialties Page Add Specialty

Reported Clinics Reported Clinic Details 1
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Reported Clinic Details 2 Doctors List
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3.3 Clinic Interface

Clinic Login Clinic Registration 1

Clinic Registration 2 Clinic Sign In Fail
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Clinic Doctors List Add Doctor

Clinic Page 1 Clinic Page 2
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Edit Schedule Language Selection

Side Menu
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3.4 Doctor Interface

Doctor Login Doctor Page 1

Doctor Page 2
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4 Conclusion

In this chapter, we provided a comprehensive overview of the technical implementation

of our mobile application.

We detailed the hardware and software environments, explained the selection of tech-

nologies, and outlined the database architecture and authentication mechanisms.

By presenting key code snippets, diagrams, and database schemas, we offered a clear

view of the internal workings that ensure the app’s functionality, security, and user

experience.

This practical insight serves as a foundation for understanding how the various compo-

nents of our system come together to deliver a robust and scalable solution.
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General Conclusion

In conclusion, this work has made it possible to design, develop, and deploy a func-

tional mobile application, integrating modern technologies and effective develop-

ment practices.

Thanks to a rigorous approach, we were able to ensure a smooth, secure, and user-

friendly experience that meets the identified needs.

The challenges encountered throughout the project were valuable opportunities for

learning and improvement, helping to strengthen both our technical and organiza-

tional skills.

This project provides a solid foundation for future enhancements and evolutions.

We fully intend to continue improving the application, adding new features, refining

existing functionalities, and incorporating user feedback to ensure the app remains

innovative, relevant, and aligned with evolving user expectations.
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