
 

 

 

SCHOOL OF SCIENCE AND ENGINEERING 

 

 

 

 

 

 

 
TAXI BOOKING PLATFROM IN IFRANE 

 

 
CAPSTONE DESIGN FINAL REPORT 

 

 

 

 

SPRING 2022 

 

Mohammed Ait El Qadi 

 

 
Supervised by 

 

 
Dr. Kettani DRISS



i 

 

TAXI BOOKING PLATFORM IN IFRANE 

 

 

Capstone Report 

Student Statement: 

I, Mohammed Ait El Qadi, have applied ethics to the design process and in the selection of 

the final proposed design. I have held the safety of the public to be paramount and have 

addressed this in the presented design wherever may be applicable. 

 

 

 
Mohammed Ait El Qadi 

 

Mohammed Ait El Qadi 

 

 

 

 

 

 

 
Approved by the 

Supervisor 

 

 

 

 

 

 

Dr. Kettani Driss 

 

 

 

 



ii 
 

 

 

 

Acknowledgment: 

 I would like to express my deepest gratitude to all my professors who helped me and shaped my 

way to succeed during my four-year journey at AUI, especially my supervisor Dr. DRISS Kettani who 

first introduced me to the field of Software Engineering and always supported and guided me throughout 

my capstone project to succeed and be able to finish the project on time. 

 My warmest and profound gratitude goes to my beloved parents and family who believed in my 

dreams and always sacrificed to see me on the top and succeed, without you and your continuous help, 

I am sure I will not be the person I am today. Thank you! 

 

 Last but not least, I would like to thank GOD for blessing me with a wonderful family, 

supporting friends, and for all the opportunities that I never dreamed off, one of them is the chance to 

study in at Al Akhawayn University in Ifrane. 

 

 Finally, I would like to thank my friends and all the people who contributed directly or indirectly 

to motivate me and push me to do my best in implementing the project. Thanks to you I am the person 

I am today, thank you! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



iii 
 

 

 

 

Abbreviations: 

 CSS: Cascading Style Sheets  

 APP: Application 

 UI: User Interface 

 JS: JavaScript 

 RNN: React Native Navigation 

 RN: React Native 

 TS: TypeScript 

 API: Application Programming Interface 

 BAAS: Backend As a Service 

 DBMS: Database Management Service 

 NoSQL: Not only SQL 

 Auth: Authentication 

 FCM: Firebase Cloud Messaging 

 IDE: Integrated Development Environment 

 CPM: Conceptual Process Modeling 

 CDM: Conceptual Data Modeling 

 

 

 

 

 

 

 

 



iv 
 

 

 

 

List of Figures: 

Figure 1: 6 Steps Software Development Life Cycle 

Figure 2: The Incremental Model 

Figure 3: JavaScript Logo 

Figure 4: Tailwind CSS Logo 

Figure 5: React JS Logo 

Figure 6: React Native 

Figure 7: React Native Elements 

Figure 8: React Native Navigation 

Figure 9: React Native Maps 

Figure 10: Redux 

Figure 11: Expo  

Figure 12: Node JS 

Figure 13: Firebase 

Figure 14: Cloud Firestore’s document collection model 

Figure 15: Cloud Firestore Console 

Figure 16: Visual Studio 

Figure 17: Android Studio 

Figure 18: System Architecture 

Figure 19: CPM 

Figure 20: CDM 

 

List of Tables: 

Table 1: Project Management Plan Table 

Table 2: Description of CPM 

 

 

 

 



v 
 

 

 

 

Table of Content:  

Acknowledgement..................................................................................................... ii 

Abbreviations ........................................................................................................... iii 

List of Figures .......................................................................................................... iv 

List of Tables............................................................................................................ iv 

Abstract .................................................................................................................... vi 

1. Introduction ........................................................................................................... 1 

1.1. Background .................................................................................................... 1 

1.2. Statement of the problem ............................................................................... 1 

1.3. Purpose and Significance of the Project......................................................... 1 

2. Steeple Analysis .................................................................................................... 2 

3. Project Methodology ............................................................................................. 4 

3.1. Feasibility Study ............................................................................................. 4 

3.2. Software Engineering Process Model ............................................................ 5 

3.3. Project Management Plan .............................................................................. 7 

4. Requirement Specification .................................................................................... 8 

4.1. Functional Requirement ................................................................................. 8 

4.2.  Non-Functional Requirement .......................................................................... 9 

          4.3.    Business Rules .............................................................................................. 10 

5. Project Design ..................................................................................................... 11 

5.1. Technology enablers .................................................................................... 11 

5.1.1. Front End .............................................................................................. 11 

5.1.2. Back End ............................................................................................... 14 

5.1.3. Other Technology Enablers .................................................................. 18 

5.2. System Architecture ..................................................................................... 19 

5.3. Conceptual Architecture............................................................................... 20 

5.4. Conceptual Process Model ........................................................................... 22 

5.5. Conceptual Data Model................................................................................ 24 

6. Project Implementation ....................................................................................... 26 

7. Project Testing ..................................................................................................... 37 

8. Conclusion ........................................................................................................... 38 

9. Future work ...................................................................................................... 39 

10. References ........................................................................................................ 40 



vi 
 

 

 

 

ABSTRACT 

 
Ifrane or the small “Switzerland”, is a small city that is recognized as one of the best tourist attractions 

in Morocco, and it is considered as a college town since Al Akhawayn University is a distinctive feature 

of IFRANE’s culture. In addition to that, we can’t deny the importance of mobile phones in our everyday 

life. It has become the point of attention for individuals and business with all the provided features and 

opportunities, and with all the available mobile applications that enable easy life. Therefore, the main 

purpose of this project is to provide the locals of Ifrane, tourists, and students of Al Akhawayn University 

with a mobile application that will make it easier for passengers to book taxis quickly from their location 

to their destination.  

The project is a Mobile application that provide services to satisfy the needs of users and taxi drivers. 

The application enables the passengers to make orders using their phones by connecting them and taxi 

drivers using GPS system. Additionally, the project is real-time mobile application that will enable 

passengers to track their rides and will send a notification to the drivers whenever a request is made. 

 

 



[1] 

 

1. INTRODUCTION 

1.1. Background 

 Mobile applications are one of the most used and effective tools for marketing and 

automating business processes. Nowadays, mobile applications and users of mobile phones and 

tablets are exponentially growing. Since one of the most used businesses in Ifrane is Taxis, our 

project will help to attract many users and allow drivers to keep in constant contact with them. 

Thanks to our mobile application, all the taxi drivers’ and customers’ needs will be achieved 

through cutting edge technology, and through analyzing the environment of Taxis in Ifrane. 

 

1.2. Statement of the Problem 

 I, as a passenger and many other tourists, locals, and students in Al Akhawayn university 

used to wait for taxi in the pathway or call a taxi driver in his mobile number and wait for it to 

reach our location which could take time. Taking into consideration the cold weather in Ifrane, 

waiting in the pathway is very hard and dangerous for many of us. In addition to that, taxi 

drivers keep driving the whole day trying to find passengers which is time and fuel consuming. 

As a solution for all these problems, we came up with a new way to handle taxi requests.   

 

1.3. Purpose and Significance of the Project 

Easing the process of grabbing a taxi and making taxi services more practical for cabs 

drivers and clients is the main purpose of our project. The mobile application focuses on 

ordering a taxi through a simple click by a customer, a request notification is sent to the nearby 

drivers, the request is either accepted or rejected through one click by driver, and a confirmation 

notification is sent to the passenger with the estimated time, name of the driver and the taxi 

number.  

The significance of our project is related to the importance of time. In other words, passengers 

will not have to waste their time to go out, stand on the pathway, and look for taxis especially 

in the hard weather of Ifrane and if the customers live far from the roads.  
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2. STEEPLE ANALYSIS 

2.1. Social Impact 

 Frustration with public transportation is increasing more and more, limited by specific 

time and location, their choice of destination and transport is limited. That’s why my project 

will contribute to alleviating these social problems in order to make it easier for Ifrane locals, 

Al Akhawayn University students, and tourists.  

 The main contribution will be about providing an application that will permit to connect 

taxi drivers and consumers directly which will permit to the client to gain a huge amount of 

time due to the fact that as the request will be lunched the closer driver will be directly notified. 

All of this will be available to IFRANE’s community through a straightforward interface. 

 

2.2. Technological Impact 

 Concerning the technological impact, the taxi booking mobile application will be the 

first and only application in AUI that provide taxi booking services. The technologies that are 

going to be used are cutting edge technologies, which includes React Native which is an open-

source JavaScript framework used for the development of IOS, Android, and Web applications. 

Additionally, other modern technologies well be used such as React Navigation, APIs, Tailwind 

CSS, and Firebase. The application will be available on Android Play Store, and it will be easy 

to use and user-friendly.  

 

2.3. Economic Impact 

 Being free to use will be one of the main features of this project, through this connection 

between the drivers and the clients many opportunities will be offered for the taxi drivers. Apart 

from the daily clients they have through the day, a new source of income will be added through 

the online requests. Apart from this, it will grant them a huge visibility helping them making 

their own private loyal customers.  

 

2.4. Environmental Impact 

 This project is indirectly affected by environmental factors, as it is trying to decrease 

fuel usage and traffic congestion, by allowing drivers to wait for requests from users before 

driving off. By doing so, we allow divers to save the environment by reducing fuel consumption 

and noise pollution. 
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2.5. Political Impact 

The project has not political impact. 

 

2.6. Legal Impact 

 Concerning the legal part, the user’s data will have to be protected in order to avoid any 

type of data breach keeping their personal information safe. Also, all the technologies used in 

the implementation of this project are open source. Apart from this, our main legal 

responsibilities will be respecting the local taxi rules, usage laws, copyright laws and the 

different taxes implementations. 

 

2.7. Ethical Impact 

 The main ethical impact of this project will be about providing a certain safety for the 

passengers by applying verifications before accepting the registered drivers. Also, having a 

grading system, we will make sure that no breaches or bugs will be possible in order to alter the 

driver’s rank. In addition to that, a constant transparency will be applied, so that the user will 

be able to choose which information he would like to share or not. Finally, in order to ensure 

the safety of the driver or his vehicle, the concerned will to respect the contract agreement 

provided during the registration. 
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3. Project Methodology: 

 Concerning the project methodology, just like we studied in software engineering class, 

our taxi booking platform that is a software product had to go through the software life cycle, 

that is defined as a set of generic steps that start with the requirements specification, and end 

with the decommission of the product. The software development life cycle is a cyclic process 

that involves multiple steps, which are Requirements Engineering, Analysis, System Design, 

Implementation, Testing and Maintenance.  

 

 

Figure 1: 6 Steps Software Development Life Cycle 

 

3.1. Feasibility Study 

 The feasibility study is an extremely important phase in any System Engineering process 

as it provides an overall idea about the achievability of the project. My project is a mobile 

application that will enable the citizens and tourists of IFRANE to book taxis from their location 

without the need for the search cost and will enable the taxi drivers to find the closest clients. 

 Concerning the technical feasibility, a good knowledge in computer science and 

software engineering is required. The project is technically feasible because it only requires 

tools that are free, for example, Microsoft Visual Code that is used as an IDE. On the other 

hand, I will be using React Native framework, other libraries like React Native Elements, react 

navigation and Redux, and APIs for directions, places, and distances, and all these tools are 

free. 
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 For the economic feasibility, other than the free tools that will be used in the 

development and design, the project will not cost more than 25$ that will be spent on the 

registration fees in Google Play Store to deploy the mobile application, therefore the project is 

economically feasible. 

 Regarding the business opportunity, after doing my research, there are some booking 

mobile applications already existing in the market. However, all the existing applications are 

for random drivers that work with their personal cars and do not have taxi drivers’ licence. In 

addition to that, there is no booking mobile app that is concerned about the city of IFRANE, 

which makes the project market feasibly. 

 Nowadays, taxi services have become the most used transportation option, therefore, the 

mobile application will be providing a huge service to all its customers, so that they can easily 

book their taxi by specifying their ride requirements and the taxi will reach on the pickup place. 

On the other hand, I trust that all the potential clients use smartphones, so the application will 

be socially feasible. 

 When it comes to scheduling of the project, for all the steps of the mobile application 

development, design, and testing to be done, it will take from six to seven weeks so I can manage 

to balance the workload between the capstone project and my other courses. Regarding the 

available time, which is approximately ten weeks, I believe the project will be delivered on 

time. 

 

3.2. Software Engineering Process Model 

In order to produce a good product, I chose the Incremental Model as the right software 

engineering process model. After choosing the idea of the project, I had to well understand the 

background, the problem that our software product will be solving, the purpose and the 

significance of the project in our community.  

The first step in the process was requirements engineering. With the help of my 

supervisor, we were able to gather and identify our community’s needs, the features that will 

be provided by the system, and the constraints. This step is very important in the Incremental 

model, that is why I spent a long period of time on it to get a detailed understanding of the 

project’s requirements. 

After defining the requirements, the next stage was the feasibility study of the 

application, in which we were able to measure and have an overall idea about the achievability 

of the project with respect to multiple aspects: technical, economical, business opportunity, 

social, and time feasibility. 
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At the Design level, I used the results of the previous stages to design a technical solution 

to the problems set out by the project requirements. In this phase, we were able to define the 

overall system architecture, the conceptual process model that represent how tasks will be 

carried out, and the conceptual data model that represent the entities, their relationship and the 

data required to support the processes. 

Once the design phase is completed and the technology enables are identified. The 

implementation stage starts. In this step, I started coding our product to implement the 

functionalities based on the requirements and specification defined in the previous steps. 

The testing phase was taking place all along the implementation. However, before 

releasing the product to customers, it is necessary to conduct a comprehensive testing in order 

evaluate all the functionalities and make sure they respect the requirements. 

Once the software product is released in the market for customers, it is mandatory to 

provide maintenance services in order to fix issues that might occur to the clients. Also, in the 

maintenance phase, I will be taking care of updates and enhancing the features. 

 

 

Figure 2: The Incremental Model 

 

The main strengths of the Incremental Model: 

o A good compromise between the Waterfall Model and Prototyping Model 

o A detailed understanding of the requirements 

o Errors are easy to be recognized and handled 

o Important functionalities are released to the client early. 
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3.3. Project Management Plan 

Identifying the major phases of the project, the timeline and the deliverables is very 

important to ensure that the goals will be achieved. It provides a clear structure for the execution 

of the project, helping to keep track of the important milestones and avoiding the waste of time 

and resources. 

WEEK Objectives 

 

 

1 & 2 

 

• Brainstorming Ideas 

• Project Idea Selection with the approval of supervisor 

• Initial Specification Submission  

 

3 

 

• Requirement Gathering 

• Feasibility Study Submission 

 

 

4-7 

 

• Capstone First DIARY 

• Requirement Specification 

• Design Phase  

• Setting up the Implementation Environment 

 

 

8 

 

• Interim Report Submission 

 

9-13 

 

• Implementation Phase 

• Testing Phase 

 

14 

 

• Final Report Submission  

• Project Defense 

 

15 

 

• Updated Final Report Submission 

 

Table 1: Project Management Plan Table 
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4. Requirements Specification: 

4.1. Functional Requirements: 

❖ Passenger: 

• Register for a rider account: 

o The rider should be able to create an account using his personal 

information (Full Name, Email Address, Phone Number) 

• Email/Password Authentication: 

o The rider Should be able to log in to the application using his 

credentials (Email Address and Password) 

• Log off: 

o If the rider is previously authenticated, he/she have the option to log off 

from the app. 

• Manage Profile:  

o Riders can view and update their profile details 

• Pickup location is manual and automatic 

o Riders can choose their pickup location manually and see it on the map 

• Destination search  

o Riders are able to choose their destination and see it on the map 

• Request/cancel trip 

o If riders are registered and origin and destination are identified, they 

can request a cab and can also cancel the request. 

• Riders provided with all the information concerning the trip 

o The rider is provided with the distance from the origin to the 

destination, the travel time, and the price of the trip. 

• Driver’s information and rating 

o After the trip request is accepted, the rider is provided with all the 

information concerning the rider (Full Name, Phone Number, Current 

Location, and Vehicle type and number) 

• Riders can rate the trip and the driver 

o After the riders reach their destinations, they can rate the trip and the 

driver. 

• Riders can change the language of the UI (FR/AR/EN) 

o Riders are able to change to language of the user-interface based on 
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their preference. 

❖ Driver: 

• Register for a driver account  

o The driver should be able to create an account using his personal 

information (Full Name, Email Address, Phone Number) 

• Email/Password Authentication  

o The driver must be able to authenticate using their credentials. 

• Manage Profile 

o The driver can view and change their profile details. 

• Manage Car information  

o Driver can view and change vehicle information 

• Background location is updated 

o The driver’s location is updated on the map 

• Accept/Refuse trip 

o Driver will have the choice to either accept or refuse the rider’s request. 

• Drivers provided with all the information concerning the trip 

o The driver will be provided with the rider’s personal information, and 

their pickup location and destination. 

• Driver can rate the rider. 

o Drivers have the possibility to rate the riders 

• o Drivers can change the language of the UI (FR/AR/EN) 

o Drivers are able to change to language of the user-interface based on 

their preference. 

4.2. Non-Functional Requirements: 

❖ Performance: 

The application should guarantee an impressive performance result and should 

be responsive. The use of real-time technologies like Fire-base and Redux will 

enable the application to have an optimized loading time, and to get quick 

responses from APIs or Database.  

❖ Security: 

All the application user’s sensitive data will be maintained and protected from 

external intrusions by validating both front-end and back-end.  
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❖ Scalability: 

Scalability is especially important, since the application should be tolerant to 

failure and keep functioning under lot of loads. 

❖ Usability: 

The user interface will be easy to use for everyone even with no prior knowledge 

about it. 

 

4.3.  Business Rules: 

• Each user can have one and only one Rider or Driver profile. 

• Each rider can make one or more booking requests. 

• Each booking can only be made by one and only one rider. 

• Each driver can receive zero or more requests 

• Each request is received by one and only one driver 

• Each rider can make one or more payments.  

• Each payment can only be made by one and only one rider. 

• Each Booking can belong to one and only one payment. 

• Each payment can belong to one or more Bookings.  

• Each Booking has one and only one Vehicle associated with it. 

• Each Vehicle can only belong to zero or more bookings.  

• Vehicles cannot be assigned to more than one booking at the same time. 
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5. Project Design 

5.1. Technology Enablers: 

 For the implementation of the project, I chose to develop a cross-platform app that is 

able to function for multiple mobile platforms. In order to be present on both platforms: Google 

Play Store and Apple Play Store, and to expand our target market, I opted for developing a 

cross-platform application using React-Native Framework. For the database management 

system, I chose Firebase. Additionally, I used many Google Maps APIs in order to make the 

platform more useful to the users and add extra functions to our application. 

In order to tackle all the technology enablers, I will divide them into two categories: Front-end 

and Back-end: 

 

• Front-End 

o Languages: 

▪ JavaScript: 

JavaScript is an extensive and popular 

scripting language that is used to create 

interactive and dynamic web content like 

applications and browsers. It is the client-

side language that is the most famous and the 

most-used in the world. 

The reason why I chose to work with 

JavaScript is because it provides many  

                                                                                JavaScript frameworks that are used in the               

  Figure 3: JavaScript Logo          implementation of the project. 

 

o Frameworks 

A framework can be defined as a tool that have ready-made components that are reusable, and 

the main reason behind framework is decreasing the development  

 

 

▪ Tailwind CSS 
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Tailwind is a utility-first CSS (Cascading 

Style Sheets) framework. The difference 

between tailwind and the other CSS 

frameworks is that Tailwind doesn’t come 

with predefined components. Tailwind is 

centered around how the item being styled 

should be displayed. 

 Figure 4: Tailwind CSS Logo 

▪ React JS 

React.js is an open-source front-end 

JavaScript Library that is used to create 

interactive user interfaces, and responsible 

only for the view layer of the application.  

 

 

 

 

Figure 5: React JS Logo 

▪ React-Native 

React Native is based on React.js, it was 

launched in 2015 by Facebook to be one of 

the most popular and successful cross-

platform app frameworks. React-native have 

many advantages for the developers, since I 

was able to see changes that I made in code 

within seconds. React-Native is an open-

source JavaScript framework that used to 

build apps on multiple platforms lion iOS, 

Android, and Web application.  

Figure 6: React Native  
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▪ React-Native-Elements 

 

React Native Elements is a styling library that 

contains a set of reusable components for your cross-

platform application. React native elements provide 

you with pre-defined elements, so instead of start 

coding a button, and start styling it, you are directly 

provided with a pre-defined Button. 

 

Figure 7: React Native Elements 

▪ React-Native-Navigation 

React-Native-Navigation is one of the most 

important modules that are intended to be used with 

React Native. RNN is built with JavaScript and 

enable you to create components and navigation 

patterns.  

RNN uses stack navigator, which considers each 

screen as a stack, and it manages the navigation 

history and the presentation of the appropriate 

screen. 

   Figure 8: 

▪ React-Native-Maps 

React-Native-Maps is a necessary package in order 

to integrate Google Maps in the app.  

It provides a Map Component that uses Either Apple 

Maps or Google Map depending on the platform.  

The reason why I chose to work with React-native 

maps is because it is the most used and most 

maintained RN Map library  

 

Figure 9: 
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▪ Redux  

Redux can be defined as a predictable state container 

for JavaScript apps that store and manage the state of 

the application with a global object called Store.   

The store is the source of information that keeps the 

application’s state synchronized. 

Also, using Redux, you can have apps that behave 

consistently, and that can run in multiple  

 Figure 10:                     environments (client, server) 

▪ EXPO 

Expo is a framework that is mainly used to create 

React native apps. Expo can be defined as a bundle 

with set of tools that allow you to build, deploy and 

iterate between the different platforms using the 

same JS or TS code base. 

 

 

 

  Figure 11: 

 

• Back-End 

The Backend part of our application is where all the ‘magic’ happens. Our backend consists of 

the database, the server, and the APIs. 

o JavaScript:  

As I mentioned before, JavaScript is client-side programming language. However, since in 

our project, we are using Node.js framework, JavaScript can also be used in back-end. 
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o Node.JS 

Node.JS is an open-source, cross-platform, 

back-end JavaScript runtime environment.  

Using JavaScript that is now used as a backend 

programming language, a Node.JS server is 

developed to serve as the host for the database 

and also as the communications enabler with 

servers for exchanging data. 

 

Figure 12: 

 

o APIs: Google Maps APIs 

API stands for application programming interface. Google Maps API is a list of APIs that 

allowed me to access and integrate Google’s services into my application.  

▪ Google Place API 

By using this Places API, I was able to retrieve information about 

places in Ifrane such as Location (longitude, latitude), also the 

place’s description. 

The service that I used from this API is Google Places 

Autocomplete, so that when the users type in the placeholder, it 

automatically fills in the name and/or address of a place. 

 

▪ Distance Matrix API 

By using this API, the service provided me with all the 

information concerning the trips (Travel distance, and 

travel time). This API return the needed information based 

on the specified origin and destination. 
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▪ Directions API 

 

This API is a web service that return directions between 

locations. It can provide directions for the different modes 

of transportation.   

 

 

 

o Firebase: 

 

Figure: 12 

 Google's Firebase is a complete BaaS (Backend as a Service) solution for developing 

both mobile and web-based apps. I chose to work with Firebase as the main DBMS (database 

management system) because it eliminates for me all the extra work in managing backend 

databases. 

 Firebase is a real-time database that uses a cloud-hosted NoSQL database. I used 

Firebase to store the riders and drivers’ information, the drivers’ vehicles as well as the requests 

that are made by the riders and their payment information.  

 Firebase is a very rich platform as it provides many other services in order to manage 

the backend. The following are the main firebase services that I used in my project: 

▪ Cloud Firestore: 

 Firestore is a real-time NoSQL document database in the cloud. The reason why I chose 

a NoSQL model is basically because of its ability to scale so fast and so easy without any effort, 

which is known as the horizontal scalability as the Firestore is able to distribute its data across 

multiple machines easily. Unlike most relational databases, if I want to scale up my database, I 

will need to put it on bigger machines. Furthermore, the major reason of choosing Cloud 



17 

 

Firestore as my main database is to achieve scalability which is one of my main non-functional 

requirements. 

 Concerning the Cloud Firestore’s document collection model, Firestore is made up of 

collections and documents. Our application data is stored in documents, and these documents 

are organized into collections.  

 

Figure 13: Cloud Firestore’s document collection model 

 

Figure 14: Cloud Firestore Console 

▪ Authentication: 

 Firebase provides an authentication service that is very secure and easy to implement. 

The users can either log in to the application using their personal credential (Email address and 

password) or by using authentication service from third-party providers like Google, Facebook, 

and GitHub, and more. 
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 For our application, I built a Sign in interface for both drivers and riders, so that each 

user will have a customized experience. Since Firebase Auth can be integrated with the users’ 

collection, whenever users sign up in the application, their information is directly stored in 

Cloud Firestore, and they are automatically signed in in the application. 

▪ Cloud Messaging:  

 Another amazing service that firebase is offering is Firebase Cloud Messaging. With 

FCM, the process of notifying our application’ users whenever a data is available much easier. 

 For our application, this feature can be helpful in notifying the riders if their taxi requests 

are accepted and also if the driver has reached their pickup location. 

 

• Other technology Enablers 

o Microsoft Visual Studio: 

 

Figure 15: Visual Studio  

Visual Studio was the main integrated development environment (IDE) for developing our 

application. 

o Android Studio 

 

Figure 16: Android Studio 

The reason why I used Android Studio because it provides the Android Emulator feature, where 
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I was able to directly run our application. 

 

5.2. System Architecture: 

 A system architecture can be defined as the conceptual model that defines the structure, 

organization, and the behavior of a system. Additionally, it demonstrates the main components 

of the system and their interaction.  

 In the case of our project, since we are using Firebase as a Backend As A Service, and 

since it is taking care of all the management of our backend, we can say that our system 

architecture is server-less. The term server-less does not mean that our application is not using 

servers. As a matter of fact, our system is using a lot of servers, but our service provider is 

managing them, while I am taking care of managing my own code.  

 In our application, Firebase is responsible for the following things: 

 Executing all the HTTP requests coming from the Client Tier. 

 Fetch the data from Cloud Firestore and return it to the users. 

 Managing the authentication requests 

 Send notifications between the server and the client’s devices. 

 Establish connection to Google Maps APIs 

 

 

 

Figure 17: System Architecture 
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5.3. Conceptual Architecture:  

 The conceptual architecture below provides us with a general image about our system’s 

structure. Following a top-down approach, we can see clearly that our taxi booking application 

consists of four building blocks which lead us to Ready for Automation Actions: 

 Riders Registering/Authenticating: 

o Add/Delete Account 

o Sign In / Sign Out 

o Modify Account Information 

o View Information 

 Drivers Registering/Authenticating: 

o Request Registration/Delete Account 

o Sign In / Sign Out 

o Modify Account Information 

o View Profile Information 

o Start Working (Set available) 

o Add Vehicle 

o Modify Vehicle Information 

 Request Ride: 

o Add/Cancel Request 

o Set Pickup / Destination Location 

o Select Cab Type 

o Select Payment Method 

o Notify Drivers Nearby 

 Confirm Booking 

o Accept/Refuse Request 

o Start/Finish Ride 

o Complete Payment 
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Rigister/Authenticate
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5.4. Conceptual Process Model 

 

     Figure 18: CPM 
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The following table provides the description of each process in our CPM: 

Process Description 

 

Rider 

Register/Authenticate 

 

After the launch of the application, the rider will be able to 

register for a rider account. If already registered, rider can 

authenticate using personal credentials. 

 

Driver 

Register/Authenticate 

After the launch of the application, the driver will be able to either 

register directly from the application or request registration from 

the admin in Person. If already registered, driver can authenticate 

using personal credentials. 

 

Setting Origin and 

Destination Location 

If authenticated, the rider can choose their pickup location 

manually, and set their destination location. 

Selecting Cab Option After specifying the origin and destination, the rider will be 

provided with the trip information such as the travel time, the 

distance, and the trip estimated price. The rider can then choose 

their preferred taxi type and confirm their choice. 

Selecting Payment 

Option 

After selecting the cab type, the rider will have to choose their 

payment option, to either pay in cash at arrival to destination, or 

pay by credit card.  

Request Notification Right after selecting the payment method, a request notification 

is sent automatically to all the drivers that nearby the rider’s origin 

location. The request notification will be containing the rider’s 

personal information (Full name, Phone number) and pickup 

location. 

Rider’s Request is also stored in Cloud Firestore.  

Booking Confirmation If the request is accepted by a Driver, the rider is automatically 

notified that their request is accepted, in addition to the driver’s 

location. 

Table 2: Description of CPM 
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5.5.  Conceptual Data Model: 

 

Figure 19: CDM 

 Entities Description:  

o Rider Entity: It contains all the personal Information of the rider 

▪ ID: the rider’s ID is automatically generated whenever a user registers 

as a rider. 

▪ Name: the full name of the rider is mandatory  

▪ Mobile Number: the rider should provide his phone number 

▪ Rider Email: rider should provide his address email in order to send 

him a confirmation email 
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o Driver Entity: It contains all the information concerning the driver 

▪ ID: the driver’s ID is automatically generated whenever a user registers 

as a driver. 

▪ Driver Name: the full name of the driver is mandatory  

▪ Mobile Number: the driver should provide his phone number 

▪ Driver Email: Driver should provide his address email in order to send 

him a confirmation email 

▪ Vehicle Name: During the registration, the driver is required to enter 

the vehicle’s name. 

▪ Vehicle Type: The driver is required to specify the vehicle’s type 

▪ Availability: the driver will be able to specify the availability, and it is 

updated automatically in the database. 

o Vehicle type Entity: It is composed of the vehicle information that the driver 

enters 

▪ Vehicle Id: It is automatically generated. 

▪ Vehicle Name: the taxi name 

▪ Vehicle Type: the vehicle brand 

o Requesting Trip Entity: it contains all the information related to the rider’s 

request 

▪ Booking ID: It is automatically generated when the rider makes a 

request. 

▪ Date: the exact date of the request 

▪ Amount: the expected amount of many to pay for the trip 

▪ Pickup: the rider’s origin location  

▪ Destination: the location that the rider chose as destination 

o Billing Entity: It is composed of the trip’s information and the payment 

information. 

▪ Bill ID: it is also generated automatically when the rider selects their 

payment method, and the driver accepts the request. 

▪ Booking ID: it is inherited from the Requesting Trip Entity in order to 

keep track of all the trips and their payments. 

▪ Bill data: the data of when the rider completed the payment. 

▪ Total amount: amount to be paid by the rider. 
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6. Project Implementation: 

• Home Screen: 

 

In the home screen, the user will be provided with 

two options:  

Get a Ride: It will direct the user to the 

Authenticate/Register for the riders. 

Give a Ride: It will direct the user to the 

Authenticate/Register for the drivers. 

 

 

 

 

 

 

Supporting Code: 
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• Rider Screens: 

o Authenticate/Register 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After choosing to get a ride, the user is directed to the following screen: 

In the authenticate screen, the user enters their credentials, and thanks to firebase authenticate 

service, the application will check if the user is already registered in the system or not. If the 

user does not have an account, there is a Register button that will direct him to the Registration 

screen. If already registered, the user will be directed to the Pickup screen.  

For the REGISTER screen, the user will have to enter their personal information as shown in 

the figure, and once registered, the user is automatically signed in. If already registered, the user 

is provided with the option to go back to the Sign In screen by clicking on “Already have an 

account! Sign In”. 
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Supporting Code: 
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o Rider Pickup Screen 

 

In this screen, the rider is provided with the following 

options: 

- Sign Out from the application 

- Enter their origin location in Ifrane by writing their 

preferred pickup place. To make this screen more 

user-friendly and for a good user-experience, I 

implemented Google Auto-complete that is included 

in Google Places API. 

- After entering their Pickup location, they can then 

click on Go to Map button that will direct them to the 

Destination Screen. 

 

 

 

Supporting Code: 
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o Rider Destination Screen 

 

After choosing the pickup location, the rider will then 

be directed to this screen to choose their destination. 

In this screen, the rider will have to enter their 

destination place in Ifrane.  

After providing both the origin and the destination, 

the rider will be able to see the directions from their 

pickup place to their destination.  

Also, in this screen, we are providing the riders with 

a list of their favorite places.  

 

 

 

 

 

Supporting Code: 
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o Rider Vehicle’s choice screen:  

 

After specifying the pickup and the destination locations, 

the user is provided with the following information: 

- The distance between the origin and destination 

that is calculated using Google distance Matrix API. 

- The time to finish the trip 

- The approximated price for the trip 

- Different vehicle choices. 

The rider will have to choose a choice for the car in order 

to send the request to the drivers and proceed with the 

payment. 

 

 

 

 

 

Supporting Code: 
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o Payment Screen: 

 

In this payment screen, the rider will have to choose the payment method: 

If pay in Cash, the rider will be directed to the waiting screen, where the notification will appear 

if request is accepted. 

If pay by Credit Card, the rider will be directed to another screen where to enter their credit card 

information. 

After clicking on “Pay” button, the billing information is stored in cloud Firestore. 

The rider will have the option to cancel request all along the process. 
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• Driver Screens: 

o Driver Register/Authenticate 

 

After choosing to give a ride, the user is directed to the driver authenticate screens: 

In the authenticate screen, the driver enters their credentials, and thanks to firebase authenticate 

service, the application will check if the driver is already registered in the system or not. If the 

driver does not have an account, there is a Register button that will direct him to the Registration 

screen. If already registered, the driver will be automatically set available for requests.  

For the REGISTER screen, the user will have to enter their personal information and their 

vehicle information, and once registered, the driver is automatically signed in. If already 

registered, the user is provided with the option to go back to the Sign In screen by clicking on 

“Already have an account! Sign In”. 
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o Driver Starting Location Screen:  

 

After authenticating, the driver will be provided with the 

following options: 

- Sign Out from the application. 

- Choose the origin location by writing their origin 

place in the field.  

- After filling up the origin location, the driver will 

be able to click on Start Working to set himself available. 

  

 

 

 

 

 

 

Supporting Code: 
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o Driver Requests Screens: 

 

After choosing to start working, the driver will be directed to this screen where he is 

provided with: 

- Their location on the map. 

- The option to take a break, which will automatically set the driver unavailable. 

- The option to check the current requests by clicking on the button on the top of 

the screen. 

- If any requests are available, the driver will be provided with all the rider’s 

information including their pickup and destination. 

- The driver will have the option to either accept or refuse the request. 
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o Accept Request Screens 

 

Once the driver accepts the rider’s request, the driver is automatically marked unavailable, and 

will be directed to the map screen where the driver pick up location is shown. 

After reaching the rider’s origin, the driver then will have the option to start the ride. 

After reaching the rider’s destination, the driver then will be able to click on finish the ride to 

get paid and come back to requests screen. 
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7. Project Testing: 

 The Testing phase comes after development and before deployment in the software 

process and consists of a set of types and methods used to evaluate and check a software product 

for bugs and performance gaps. In other words, Testing is an important step since it validates 

whether the software meets the user requirements and the intended performance or not.  

Types of software tests: 

• Unit testing: consists of testing a single component of the software application, such as a 

single function, at a time. Its aim is to check, usually through functions, the behavior of 

the unit in different scenarios. For instance, in our Taxi Booking application, we can 

perform a unit testing on the authentication function to check whether it operates correctly 

in all possible cases, like entering a wrong password or a non-existing email address.  

• Integration testing: consists of merging two or more Logically related units of the software 

application and testing them together as one large unit. Its aim is to test the interaction and 

the flow of data between different functionalities. In our Taxi Booking application, the 

integration testing can be done for example by integrating the sign-up and sign-in 

functionalities to check whether a newly registered user can sign-in or not.  

• System Testing: at this level, all the functionalities of the software application are fully 

integrated into a single unit and checked against the specified requirements. It consists of 

several categories, the commonly used ones are the Black Box testing, which focuses 

mainly on the input and the output rather than focusing on the internal design and 

structure of the code, and the End-to-End testing, which consists of checking if the 

application performs correctly in situations such as an interaction with a database or 

network communication system. In our software product, End-to-End testing can be done 

to check whether a change in the rider’s data is updated in the database or not.  

• Acceptance Testing: it aims to checking if the whole software system meets the business 

requirements and criteria. It consists of several types:  

• User Acceptance Testing: checks whether the application is fully functioning for the user.  

• Business Acceptance Testing: checks whether the application meets the business intended 

performance and goals.  

• Contract Acceptance Testing: it is based on a contract specifying a certain period for 

which the acceptance test of the software product must perform correctly for all the 

specified scenarios. 
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8. Conclusion: 

 In brief, this capstone project aimed toward developing a platform that will enable all 

the citizens of Ifrane, tourists and all taxi users to grab a taxi from their location to their preferred 

location easily without wasting no time waiting on the pathway.  

 At the beginning of the semester, I was worried If it is possible for me to implement this 

project because I had no idea from where to start or what to use, but thanks to Dr. DRISS Kettani 

and his constructive feedback, I was able to build a high-level understanding of the project, and 

just by recalling what we learned in Software Engineering Class, I was able to identify the 

resources and knowledge that is required by such a project. Throughout the whole semester, I 

faced many challenges and difficulties that were slowing me down due to my lack of experience 

with the technologies that I used.  

 This capstone project was a great learning opportunity for me to put my skills into 

practice, and it made me realize that with the hard work, patience, and learning, I can overcome 

all the challenges easily.  
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9. Future Work: 

 

 The actual result is still a prototype which can be improved if more time is given. 

Normally far more features should be implemented in order to obtain the product we envisioned. 

In order to make it completely functional and adapted to the actual market I’m planning to 

improve it on different levels. These improvements are included in the future work part which 

will be composed of: 

• Offering multiple methods of authenticating with a login supporting authentication with 

Google, Facebook, Twitter, and GitHub. 

• Implementing an Admin panel, a visual one which will take care of the app’s 

management and administration by keeping track of the users, modifying, or deleting 

any information related to them, as well as the sub admins and their rights, the 

dispatchers etc. 

• Reaching a larger audience by providing the user interface with different languages such 

as: French, Arabic, Tamazight. 

• Alerting the riders when the drivers accepted the request by sending instant messages 

(notifications) using the FCM (Firebase cloud messaging) service. 

• The possibility to directly call the driver/rider after he accepted the request in order to 

keep track of the situation and facilitate the communication in case an unplanned event 

happens. 

• Improving the user experience by working on the responsiveness of the app and making 

each page more visually distinct in order to help the user easily find the feature he is 

looking for. 

• Adding an emergency button calling the 911 centers in case of emergency.                                                                   

• Future development will not be limited to these tasks; a software lifecycle is a cycle of 

continual refining and prototyping that leads to better products, and I will make sure 

that is app will be no exception. 
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