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1. Abstract: 

1.1 English Abstract:  

 

Itrane Voyage is a web application that is designed to simplify the process of booking bus 

tickets. The aim of creating the website is to allow people who want to travel with Itrane to any 

destination to book their tickets on the platform with different methods of payment. The platform 

also allows the administration to manage the trips offered, manage all their bookings through the 

platform, and book for people directly through the platform. 

 The aim of this project is also to utilize cloud technologies and services to make this 

application scalable, reliable, and maintainable. The application is hosted on AWS cloud services, 

which provides us with a plethora of services that help us with making the application production-

ready.  

 The front end of the web application is developed using ReactJS and Tailwind as the styling 

framework. The focus while creating the user interface was to make it as intuitive and as simple 

for customers who want to book their tickets on the platform. The backend of the application is 

developed using NextJS, and Amazon RDS MySQL for the database.  

 

1.2 French Abstract: 

 

Itrane Voyage est une application web qui a été développée pour simplifier le processus de 

réservation de billets de bus. L'objectif du site est de permettre aux individus qui souhaitent 

voyager avec Itrane vers n'importe quelle destination de réserver leurs billets sur la plateforme 

avec différents modes de paiement. La plateforme permet également à l'administration de gérer les 
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voyages disponibles, de gérer toutes les réservations via la plateforme et de réserver directement 

pour les voyageurs via la plateforme. 

L'objectif de ce projet est également d'utiliser les technologies et services du cloud pour rendre 

cette application extensible, sûre et maintenable. L'application est hébergée sur AWS cloud 

services, qui nous fournit une multitude de services qui nous aident à rendre l'application prête 

pour la production.  

L'interface de l'application Web est développée à l'aide de ReactJS et de Tailwind comme 

framework de style. L'objectif de la création de l'interface utilisateur était de la rendre aussi 

intuitive et simple que possible pour les voyageurs qui souhaitent réserver leurs billets sur la 

plateforme. Le backend de l'application est développé en utilisant NextJS, et Amazon RDS 

MySQL pour la base de données.  

 

2. Introduction: 

Travel buses are the most used transportation medium for traveling between cities in Morocco. 

Bus companies offer access to almost every corner of the country, with relatively affordable prices 

compared to flights or using intercity taxis.  Traditionally, if a person wishes to travel by bus, they 

would have to go to the nearest bus station and look for a bus that will take him to the desired 

destination; however, in peak times, the process of booking a ticket is harder for the average 

traveler because the bus stations are unorganized and the steps needed to get the ticket are unclear. 

Each travel company has “poachers” in the station that try to attract potential travelers to go with 

their bus. Their poaching techniques can be bothersome for travelers. In addition, there is a 

problem with timing since most buses don’t leave exactly at the time advertised. [4] 
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 Nowadays, most travel companies have multiple agencies in major cities. This simplifies 

the process of booking tickets for travelers because they can book the tickets, and the buses come 

directly to the agencies to pick them up without having to go to the bus station. This process, 

although better than the traditional method, could be improved. For the travelers, you are required 

to go to the bus agency to book the ticket and then go back to travel. The other alternative is only 

going once to book and travel on the spot; this approach is risky because most of the buses are 

fully booked by the time they are out of the agency, especially during peak times. For travel 

companies, it is harder to acquire new customers. Marketing an agency is expensive and doesn’t 

necessarily attract many customers. The only travelers that are willing to travel with a certain 

company and previous clients who have had positive experiences. 

 Having an online presence is a solution to most of the problems that travelers and travel 

companies are facing. Using the website, a traveler would buy his ticket without having to go to 

the agency, so they will be avoiding an extra trip. For the travel companies, they can market their 

website instead of a single agency, this will allow them to have access to a bigger audience using 

online marketing tools.  

The website will also solve the problem of traditional data storage. Using the system provided 

on the website, the administration will be able to handle all the bookings (in person and online) 

through the platform. All the data is stored in the cloud and can also be stored on-premise. 
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3. STEEPLE Analysis 

2.1 Social Impact:  

 

The web application offers the general population another option for booking tickets for 

their trips. Booking a ticket in the bus station can be an unpleasant experience for some people, 

especially during peak times like the two Aids and during the summer vacation period. In addition, 

for most people who are technologically literate, this option is the most convenient; this is because 

it allows the users to reduce the stress of handling bookings for their trip with a website that they 

can access anytime.  

 Morocco is in the process of digitizing during the last decade; the web application is part 

of that movement, as it allows for easy management of booking on both ends: the user's end, and 

the travel company’s end.  

 

2.2 Technological Impact:  

 

The technologies used to build interactive web applications have been advancing at a rapid 

pace, offering a set of options for developers to create their applications. Technologies like user 

interface frameworks, database management systems, and backend runtime environments 

facilitate the development process of the project. These technological advancements in the field of 

web development will help our project in delivering the best user experience possible, with a 

stunning user interface that has smooth and responsive features. 

Cloud providers like AWS have been improving their services with more features that 

facilitate the development process at relatively cheap prices. The key behind it is the metered use 
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of computing resources with a pay-as-you-go model. This will provide us with the ability to test 

out different services and features to provide the customers with the best user experience.  

 

2.3 Economic Impact:  

 

The transport sector in Morocco has been heavily affected by the covid situation. Travel 

companies suffered huge losses during the pandemic due to the inability to transport people during 

the confinements and curfew periods; in addition, they have not been able to function at full 

capacity for another extended period after the confinement. The web application will help Itrane 

travel company to bounce back from the losses thanks to the exposure they will receive and more 

clients being able to access their services. 

Itrane Voyage will also have the ability to market its services beyond the traditional ways, 

with a much lower advertising cost. Techniques like search engine optimization and digital 

marketing will elevate the reach of Itrane Voyage, which will allow them to target new audiences 

using Google Ads for example. Consequentially, the company will hire more people that specialize 

in the field of online marketing and software maintenance, which is a positive outcome 

economically.  

 

2.4 Environmental Impact:  

 

The project at hand has an indirect effect on the environment. Public transportation is a big 

catalyst in lowering the carbon footprint because instead of fifty cars traveling to a common 
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destination, a single bus transports all the travelers. This would ultimately result in lower carbon 

transmissions. 

The servers that the application would be hosted on are better for the environment than 

having on-premise servers. This is because companies like Amazon are running their servers more 

efficiently. 

2.5 Political Impact:  

 The web application has no significant political impact, nor is it affected by any political 

factors. 

2.6 Legal Impact:  

 Legally, the application will respect all the competition regulations and user information 

safety regulations. User information has restricted access and will not be used for any commercial 

purposes except for optimizing the customer experience.  

2.7 Ethical Impact:  

 the website will work for everyone anywhere in Morocco and will be accessible to people 

with special needs. The website will also respect every user’s privacy by not sharing their data or 

preferences with any party. Finally, the website will offer secure payment options. 
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3 Comparison to Existing Solutions: 

 Multiple websites are used to book bus tickets online in Morocco. Most notably 

Markoub.ma, which is a website that bundles all the trips available from different companies. My 

solution is company-specific, which gives allows the company (ItraneVoyage) to include new 

services in addition to booking tickets like parcel delivery and add price reduction promotions at 

will. This level of customization is necessary for the growth of a company like ItraneVoyage.  

 Other platforms like CTM.ma offer the same service. What makes the website developed 

for ItraneVoyage unique is the prices, which are 20% cheaper than the competition at the minimum 

(according to the company representative). 

 

4 Requirement Specifications: 

During a long discussion with a representative from Itrane Voyage, I asked him multiple 

questions about the required functionality of the application. This includes the features they deem 

to be necessary, the features that are preferred but not required, and the things that they would like 

to avoid in their system. 

This conversation gave me an insight into how they want their product to look and function. I 

have also asked him about the level of personnel in the agencies that they operate, if they had 

previous experience working with systems comparable to what is required, and the level of the 

technological tools used in the agency (computer and internet connection).  
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4.1 Functional Requirement: 

 

Traveler:  

• Can search for the trip by pick-up point and destination. 

• Can search for a trip on a specific date. 

• Can view different trips available on a given day for a specific schedule. 

• Can select which trip he prefers from the selection. 

• Can select a single seat or multiple seats from the seat selector. 

• Can enter his information that will be used to identify him. 

• Can select to reserve the seat and pay in person. 

• Can select to pay using a credit card. 

• Can see his booking details. 

• Can print his booking details. 

• Can receive the booking details by email. 

• Can see information about ItraneVoyage. 

• Can check the most frequently asked questions. 

• Can contact ItraneVoyage. 

Administrator:  

• Can access an admin panel protected by an authentication system. 

• Can view the bookings with all the details. 

• Can view the bookings of people who paid with a credit card. 

• Can view the bookings of people who reserved to pay in person. 

• Can confirm the travelers who paid in person who still didn’t. 
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• Can see all the trips (schedules) on the platform. 

• Can add new trips or remove old trips. 

• Can book in person for people who came to the agency to book. 

These user stories have also been developed as a tool to extract different functionalities needed in 

the web application. 

Persona 1:  

Ahmed the bank associate is a 32-year-old Moroccan man who has been married for 3 years and 

has one child named, Ali. Ahmed has a bachelor's in business administration from the ENCG of 

Casablanca and is technologically literate. Ahmed’s wife is not a Casablanca native, unlike her 

husband. She needs to travel to Tetouan at least 10 times a year. Ahmed is responsible for booking 

her the ticket to travel with the kid. Normally, Ahmed would use some of his time off during the 

day to go to the bus station to book her a ticket, since he doesn’t want her to be harassed and 

annoyed by the ticket sellers in the bus station. Instead of wasting his time in the bus station each 

time he wants to book his wife a ticket, Ahmed could just book her the ticket through the 

ItraneVoyage website, and she would receive her ticket at the nearest Itrane agency to her home. 

This approach saves him time and energy, and it includes a form of promotion for using the 

platform.  

Persona 2:  

M'barek the ticket manager is a 38-year-old Moroccan man working with Itrane, married with 3 

kids. His job with Itrane is to manage ticket booking in the agency in Derb Milan Casablanca. His 

duties are managing payments for luggage and travel, ticket management, and personnel 

management. M'barek has a high school education and can use a computer. Mubarak’s job is hard 
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because of the hectic situation in the bus station, and being able to keep track of all the details in 

such an environment requires experience. The ItraneVoyage website will allow M'barek to manage 

a large portion of booking in a managed way, he will receive all the details on his end about people 

who booked the ticket, people who paid online, and people who will pay at the station. Also, this 

will make seat reservations much simpler for him. Finally, M'barek will be able to manage the 

number of travelers so he doesn’t overbook which happens rarely but situations like this occur. 

User stories: 

• As Ahmed the bank associate, I want to be able to book the ticket online, so that I save the 

time I would’ve spent traveling to the agency to book.  

• As Hanane the saleswoman, I want to be able to search for trips by city, so that I know 

what cities I can travel to. 

• As M'barek the ticket manager, I want to be able to manage bookings on the platform, so 

that I can manage bookings and their payments easier.  

• As M'barek the ticket manager, I want to save booking details, so that I can always have a 

record of the travels and the travelers on a drive, instead of manually entering the data. 

• As Abdallah the owner, I want to have access to data about travels, so that I can have an 

insight into how the business is running.  

• As Hamid the analyst, I want to use the data provided by the platform to make an analysis, 

so that I can spot trends and provide insights to the owner based on the analysis. 

• As Jamal the traveler, I want to book a ticket and pay for it online, so that I don’t have to 

carry the cash with me to pay in the agency. 

• As Loubna the student, I want to pay in person, because I don’t have a credit card to pay 

online. 
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• As Abdallah the owner, I want to include seasonal promotions on ticket prices, because it 

would help with increasing sales. 

• As Karim the marketing manager, I want to increase customer reach by advertising the 

platform, so that I can attract more customers to travel with Itrane. 

• As Tarik the postman, I want to know about the times of the different trips at least three 

days ahead, so that I can plan my travel better. 

• As Abdallah the owner, I want to promote the shipping service provided by Itrane, so that 

I can increase customer awareness.  

4.2 Non-functional Requirement: 

 

• Performance: the web application needs to be able to generate the trips and handle the 

operations in a responsive and fast manner. 

• Scalability: the web application needs to be scalable to accommodate an increase in user 

load during peak times, and scale down when the user load is normal. 

• Availability: the web application needs to have a 95% uptime rate to guarantee that the 

operations are uninterrupted and the data is never corrupted.  

• Security: the web application needs to be secured from external attacks, and the data 

should be safe from any leaks or breaches.  

5 Feasibility Study: 

ItraneVoyage will be a website where travelers get to book their tickets to travel from any 

bus station to any of the available destinations online. The platform will allow its users to book 

whatever seat they chose and however many seats they want. They can also pay online using credit 

cards or reserve to pay in person. 
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In the first phase, which is about acquiring the data needed for the platform, all the travel 

schedules and prices were recorded. This data was added through the admin dashboard which 

converts the input to the SQL database hosted in AWS (Amazon RDS). This data is updated before 

the official launch of the platform. This phase took 2 weeks to record all the data and convert it. 

The second phase is setting up the architectures needed to build the web application. The tool that 

is used is Lucidchart, for it offers a lot of flexibility and includes many libraries, especially cloud 

services. The data-flow diagram was also designed using Lucidchart. This phase took 

approximately three weeks. The implementation phase took the longest period to accomplish. The 

stack that will be used to build the application is the Next.js React stack. The database management 

system that hosts user and website data is MySQL. To benefit from the scalability and the high 

availability that the cloud offers, the database is deployed on AWS using Amazon RDS MySQL. 

NodeJS is the server-side framework, and it will be running inside a Node.js server. For the front 

end, I used ReactJS, which is a framework for creating dynamic applications. TailwindCSS will 

be used for styling. The implementation phase took a month, which was extended to one month 

and a half because of all the new features added. Some of the cloud services that were used in this 

application are the following: AWS App Runner and AWS VPC. Testing is important, for it 

ensures quality by testing that the functionalities of the web application are working as intended. 

Factors like speed, responsiveness, and data consistency are essential for the operations of the 

platform. Testing and improving will took ten days. The last functionality that was planned to be 

added but not added was an interactive map that shows all the travel paths of the buses of the given 

company.  
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6 Technological Enablers: 

6.1 Application Level: 

 

• Next.js is a popular open-source JavaScript framework 

used to develop server-side rendered React applications. 

It offers many features on top of React like automatic 

code-splitting, hot module reloading, and routing. 

(Dechalert, 2022) [3] 

• I chose to work with NextJS because it eliminates the need 

for a backend framework which allowed me to create 

React applications that are completely server-rendered. 

This is also great for search engine optimization. 

 

• JavaScript is a text-based programming language used 

both on the client-side and server-side that allows you to 

make web pages interactive. (Anushka0104, 2021). 

JavaScript gives web pages interactive elements that 

engage a user. [1] 

• I chose to work with JavaScript because I am familiar with 

this language, and because of all the libraries and 

frameworks in the JavaScript ecosystem. 
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• React.js is an open-source JavaScript library that is used 

for building user interfaces specifically for single-page 

applications (Pandit, 2020). It’s used for handling the 

view layer for web and mobile apps. React also allows us 

to create reusable UI components.  [7] 

• I chose to work with React because of all the 

functionalities that it provides while building a user 

interface. I also opted for React because of the libraries 

offered in this framework, which are essential to the 

functionality of the application.   

 

• Node.js is a platform built on Chrome's JavaScript runtime 

for easily building fast and scalable network applications. 

Node.js uses an event-driven, non-blocking I/O model that 

makes it lightweight and efficient (tutorialspoint, 2019) 

[10] 

 

• MySQL is a relational database management system 

developed by Oracle that is based on structured query 

language (SQL).  
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• Tailwind CSS is a utility-first CSS framework for rapidly 

building custom user interfaces. It is a highly 

customizable, low-level CSS framework (geeksforgeeks, 

2021). [11] 

 

• Bootstrap is a powerful toolkit - a collection of HTML, 

CSS, and JavaScript tools for creating and building web 

pages and web applications (Bacinger, 2015). [2] 

 

6.2 Deployment Level: 

 

• AWS App Runner is a managed service for quickly 

deploying production-level scalable web applications. Not 

only can you build and deploy application source code on 

App Runner in conjunction with GitHub, but you can also 

instantly deploy ECR pre-built container images. [5] 
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• Amazon Relational Database Service (RDS) is a fully 

managed, open-source cloud database service. (Amazon, 

2007) [9] 

 

• AWS Amazon RDS for MySQL helps with focusing on 

application development by managing time-consuming 

database administration tasks including backups, software 

patching, monitoring, scaling, and replication. (Amazon, 

2007) [9] 

 

 

• GitHub is a website and cloud-based service that helps 

developers store and manage their code, as well as track 

and control changes to their code. (Kinsta, 2021) [6] 
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7 Software Architecture: 

7.1 Cloud Architecture: 

 

Since the application will mainly be hosted on the cloud, it is important to create a cloud 

architecture that displays all the services used and the connection between them. 

 

 

 

 

 

 

 

Figure 1. Cloud Architecture of the ItraneVoyage Application 

 

In this architecture, the focus was on utilizing AWS App Runner for fast deployment and 

continuous delivery. The application is bundled in a GitHub repository, which is the source of truth 

for App Runner. The connection between the service and the repository is configured at the level 

of the GitHub connection. Autoscaling configuration allows us to make the application scalable 

by specifying the rate of replication and server size/ computer power. Service is a core element of 

App Runner. It includes application sources, deployment methods, build settings, auto scale and 

health check settings, and more. The service bundles the application in a container form, which is 
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then handled by Amazon ECR. App Runner allows us to either deploy the application 

automatically or manually. In our case, it is automatic, which means that the deployment will be 

triggered by a branch push or image push. 

Architecture Choice: 

 This cloud architecture is perfect for our use case for the following reasons: 

• Simplicity: AWS App Runner simplifies a lot of processes that need to be configured at 

the infrastructure layer. With this architecture, the focus is more on the development rather 

than configurations. 

• Scalability: This service allows our app to be highly scalable for increased or decreased 

loads. The service can be easily configured to run on a different CPU/Memory 

configuration. 

• Certificate Configuration: The SSL / TLS certificate of the issued endpoint is 

automatically renewed internally on the AWS side. As with the SSL / TLS certificate 

issued by Amazon provided by ACM, we don’t need to worry about certificate renewal on 

the user side. [5] 
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7.2 Application Architecture: 

 

 

 

 

 

 

 

 

Figure 2. System Architecture of the ItraneVoyage Application 

Styling frameworks like Tailwind and Bootstrap are used to style the pages that are created 

using the ReactJS framework. NextJS is used for static site generation and server-side rendering. 

Basically, Next.js works by using webpack to bundle your React app into a single file that can be 

run on the server. It also ships with built-in support for React components, which allows us to 

create user interfaces without having to worry about routing, state management, and other common 

frontend concerns.  

 This architecture allows us to create a fast website that has great responsiveness and is 

scalable. In addition, the ranking of the website on search engines is improved thanks to the Search 

Engine Optimization that NextJS offers us. The improvement from other frameworks comes from 

the fact that static pages are much easier to index and rank than dynamically generated pages. 
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7.3 Entity Relationship Diagram: 

 

 

 

 

 

 

 

 

 

Figure 3. ERD of the ItraneVoyage Application 

ERD stands for Entity Relationship Diagram, also known as ERD is a diagram that displays 

the relationship of entity sets stored in a database. In other words, ER diagrams help to explain the 

logical structure of databases. (Peterson, 2022) [8] 

The main tables in this ERD are the bookings and schedule tables. The bookings table includes 

information about the trips that users have booked, including user information like the name, email, 

and address. It also includes other information about each booking like the payment type and the 

IDs of the booking and the trip (schedule). The schedule table contains information about the trip 

including details like start time, destination, price, and departure date. The seats schedule table is 

used to synchronize the number of seats in a trip with the seat picker component (the number of 

seats in the trip table is displayed when selecting a seat). The booking seats table is used to 
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synchronize the seat reservation feature. If a seat is reserved, it is assigned to a booking ID to make 

it unavailable for a future reservation.  

 

7.4 Sequence Diagram: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Sequence Diagram of the ItraneVoyage Application 
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As shown in the diagram above, the user interacts with the application through the 

interface; for example, he uses the search component to find a trip, the NextJS application sends a 

request which makes a call with the API gateway, the gateway maps the request to the function 

with the arguments, in our case, it’s the trip destination and pickup point and date, the function in 

the business logic layer then sends a query to the database (AWS RDS MySQL), the database 

returns the query result, it is bundled up in JSON format and sent as a function result to the API 

Gateway which sends it to the NextJS application that renders the page with the fetched results, 

which is finally displayed for the user to see. 

8 Implementation Details: 

8.1 Software Development Methodology: 

 

The software development methodology followed to implement ItraneVoyage is the agile 

approach. The agile software engineering approach focuses on implementation rather than heavy 

documentation. I made sure to show the client each iteration of the application and each new 

feature through a demo, that way, I could extract all of the requirements and requests without the 

need to document everything. The agile approach also puts an emphasis on client collaboration, 

which is something that I have focused on in this project to guarantee that the web application is 

exactly what the client needs it to be; this was accomplished with schedule multiple meetings 

online to discuss the features and user interface. I have also focused on responding to change rather 

than following a strict plan. However, I made sure to follow the product vision to stay on the same 

track and not divert much from what the product is supposed to be. 
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8.2 Code Splitting: 

 

Code splitting is a method for reducing the size of an app's (first) payload by dividing or 

breaking the code modules into pieces and providing them only when needed. The splitting method 

that I followed is by bundling the components used in the pages in the components directory. 

Components are what a page is composed of. For example, the index page (home page) is made 

of multiple components like the navigation bar, the footer, the search box, testimonials, etc. Having 

each component isolated allows for the reusability of these components on different pages or even 

for different projects. These Components are exported using the DEFAULT export provided by 

ReactJS and then imported into whatever page we want to include the component.  

Pages in another directory that is composed of each page that is displayed for the user, Next.js 

provides a file-system-based router that is predicated on the idea of pages. When a file is added to 

the page's directory, it becomes available as a route by default. Finally, any file in the pages/api 

subdirectory is mapped to /api/* and is considered as an API endpoint rather than a page. They are 

solely server-side bundles and will not raise the size of your client-side bundle.  
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Figure 5. Code Structure for the ItraneVoyage Project 

8.3 Design Choice: 

 

The idea behind the design of this application is to have a simple yet modern user interface. 

According to the client’s requirements, the site needs to maintain a theme consisting of three main 

colors: red, orange, and yellow. The client also specified that the user interface needs to be easy 

enough to navigate for people of all ages.  
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Figure 6. The main page of the ItraneVoyage Project 

8.4 Main Features’ Implementation: 

8.4.1 Search for the trip: 

This feature is one of the most important of the application. The user selects one of the 

destinations and picks up points from the checkboxes. The checkboxes are autocompleted, 

meaning that the user can start input and the selection is updated. The selection is then 

registered as a query and is sent through the API to the database to execute that query. The 

result is then fetched and routed to the buyticket.js page, which displays all of the available 

trips that match the selection of the user. The trips are displayed with extra information fetched 

from the database like the price, departure time, stations, etc. NextJS API routes are mainly 

used for this feature to work in addition to serverless MySQL for NextJS. 

8.4.2 Select Seat: 

This page uses a ReactJS package called react-seat-picker. This package is installed using 

NPM (node package manager) and then configured using the boilerplate code provided with 

the library. In order to make this component dynamic, I had to connect it to the database by 
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creating a booking seat table. This table keeps track of the seats of each trip, including the 

number of seats, the seats reserved, and seats available. When the user selects a seat in his 

purchase process, it is tied to a booking ID, which is how I keep track of the seats reserved and 

by who. Seats have an ID each, and the rows are autogenerated with the number of seats 

generated, under the condition that no more than four seats are in each row, this is because of 

the layout of the bus that consists of two pairs of seats separated by a walking space. When a 

seat is selected and booked, it is immediately reserved and cannot be selected again for future 

bookings. If a booking is deleted, the seat is free since it does not have a booking ID tied to it. 

The styling for this component is done with CSS since the package comes with predefined 

styles, so Tailwinds cannot work in this scenario.  

 

 

 

 

 

 

Figure 7. Seat Pick Function 

8.4.3  User Information and Payment: 

User information is recorded using a simple form. User information is recorded in the 

database in the bookings table since we need it to generate a ticket for the user who is buying 

the ticket, and because we need it to confirm the user who bought tickets at the level of the 
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administration. When a user enters his information, they are associated with the booking ID 

generated at the beginning of the session (right after the Book button click). As for the payment, 

there are two options with different implementations: 

• Pay in person: this feature was implemented by adding a new column to the 

bookings table, specifying the payment mode (credit card or cash), and another 

column that specifies if the user paid in the station or not (payment status). This 

allows the admin to determine which reservations are paid or not, and whether to 

free up seats because of false reservations.  

• Pay with credit card: This was implemented using the react-credit-card package 

installed using NPM, which comes with animations that display the entered 

information on the credit card visual and detect the credit card provider. Credit card 

information is not stored for security reasons. The status of users who paid using a 

credit card is set at the level of the booking table (payment mode). 

After the user information and payment mode are recorded in the bookings table (this is done using 

the handleConfirmTicket function in the figure below), the user received an email that includes all 

the ticket information and user information. This is done through the Node Mailer module, which 

provides a way to send emails from the server easily, including an HTML message, and a PDF 

attachment of the ticket details to the user’s email.  
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Figure 8. handleConfirmTicket Function 

8.4.4 Ticket Print: 

The last page concludes all the user information and ticket information recorded for the 

session, including the price with a calculation done at the level of the application rather than the 

database, since this is a faster process. The user then has the option to print the ticket in PDF format 

thanks to the ReactToPrint package installed using NPM. This package allows us to print certain 

components from a page to a printable (and downloadable) format. The advantage of this approach 

is that it also applies the styling of the components instead of printing a pure HTML page. 

 

 

 

 

 

 

Figure 9. Booking Information Page 
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8.4.5 Admin Features: 

The admin dashboard includes three main functionalities:  

• Track Bookings: The page contains bookings paid with a credit card, and bookings 

paid with the pay in-person option. This is done by retrieving all the bookings from 

the bookings table and displaying them including the booking ID. Then they are 

split into two tables by using the payment mode column as the differentiator. The 

paid in-person bookings have a checkbox in the last column to specify the status of 

the booking (paid or not). Every change in these tables is saved in the database. 

• Manage Schedules: This page contains all the schedules available for the users 

(fetched from the database using the getAllSchedules API). The table also has a 

delete option which drops the rows of the trip from the schedules table using a query 

through deleteSchedule API. Another option is to add a trip, which redirects the 

admin to another page that includes all the fields for a trip (destination, pick up, 

times, price, seats, stations). All of these schedules are added to the same table that 

is used to fetch trips when a user searches for the tip.  

• Book in Person: This functionality generates an Admin layout that allows the 

administrator to book a ticket without paying for it (for people who book in person). 

This allows the database to stay consistent so that when seats are reserved in person, 

they don’t display for the normal users who book through the website. This is done 

through the admin layout that can only be accessed after being logged in using 

NextJS routing.   
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Figure 10. Add Schedule Function (API) 

8.4.6 Database Setup: 

In the early stages of the project, I worked with a local database (MySQL) for convenience and 

ease of use. In order to connect to the database, I used XAMPP which localizes a database in your 

system that you can access using the dashboard or the terminal on port 3306. After I hosted the 

database on the cloud using Amazon RDS, I used Mysql Workbench to connect to the database 

and apply my queries there.  

For the database to be connected to the application, I used serverless MySQL, which is a 

module that provides the ability to manage MySQL connections in a serverless way. In figure (10) 

below, you can see that the credentials to connect to the database are masked using environmental 

variables for privacy reasons. 
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Figure 11. Database Connection Configuration 

8.4.7 Deployment: 

The first step in deploying the application is to push the source file into a GitHub repository. 

Before that, sensitive information has to be masked from being accessible by anyone. Information 

like the database credentials and email credentials should not be in the source code of the 

application. The masking can be done through environment variables, and the dotnev module is a 

solution for this situation since it loads environment variables from a .env file into process.env. 

The build process is essential before deploying the application since it creates a build directory 

with a production build of the application. 
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Figure 12. App Runner Configuration 

 

 

 

 

 

 

 

Figure 13. Amazon RDS (database) Configuration 
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After connecting the repository and configuring the service of App Runner, the next step is to 

set up the environment variables. After that, I had to connect a domain to the website through 

nameservers. The domain was acquired through the Namecheap platform. I had to configure the 

DNS settings with custom DNSs. 

The website can be accessed through this link: www.itrane.online 

9 Future Perspectives: 

The next big step for this project is to first improve different vulnerabilities in the system, 

especially securing the admin connection to avoid any breaches to the admin rights. Next, the cloud 

architecture of the application needs to be improved. The chosen architecture will potentially 

consume a lot of resources, resulting in unnecessary costs. The reason for this concern is the fact 

that the application is deployed using a managed service, meaning that I don’t have much control 

over the resources used and how they are utilized. The future architecture will focus on establishing 

a strong architecture using containers; the services that will be used are EC2 for server hosting and 

ECS for container management. That way, I could control all of the resources used by the 

application which will help with cost reduction. Payment is also an aspect that needs to be 

improved. The current payment system is not linked to any bank account (for demonstration 

purposes). CMI (centre monétique interbancaire) offers a payment system that accepts Moroccan 

credit cards, which is ideal in our scenario. I will also add an option to pay using mobile payment 

options like Orange Money.  
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Another future perspective is to separate the administration application from the main website 

for security and convenience. Having them separated but with a shared database will ensure more 

security and reliability to the system and will prevent fatal risks like data leakage. 

10  Conclusion: 

10.1  English Version:  

The ItraneVoyage web application is a platform that allows users to book bus tickets online 

for the company of Itrane Voyage. The purpose of creating this web application is to combine my 

knowledge in cloud computing and my interest in web development to create an application that 

has societal and business value. I have learned about planning, architecting, and implementing a 

full-stack web application from scratch. The project was challenging at the beginning, especially 

since I was unfamiliar with front-end frameworks like ReactJS, NextJS, and styling frameworks 

like TailwindCSS, in addition to backend environments like NodeJS. I had to learn everything 

from scratch, and test what I have learned in my project. However, after many roadblocks, I 

managed to create what I envisioned at the start of the project. I have also learned much more 

about cloud services and deployment techniques (AWS App Runner and Vercel). Finally, I have 

had my first interaction with a real client that had specific requirements and requests. During the 

multiple meetings that I have had with them, I learned how to actively listen to the client and 

extract as many requests and requirements from the discussion. ItraneVoyage will be developed 

further and will be launched as a product for the market after improving the website and adding 

more features with more emphasis on security and reliability. 
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10.2  French Version: 

L'application web ItraneVoyage est une plateforme de réservation de billets de bus en ligne 

pour la société d'Itrane Voyage. L'objectif de la création de cette application web est de combiner 

mes connaissances dans le domaine du cloud et mon intérêt pour le développement web afin de 

créer une application ayant une valeur sociétale et commerciale. J'ai appris la planification, 

l'architecture et la mise en œuvre d'une application web complète à partir de zéro. Le projet était 

difficile au début, notamment parce que je n'étais pas familier avec les frameworks de front-end 

comme ReactJS, NextJS, les frameworks de styling comme TailwindCSS et les environnements 

back-end comme NodeJS. J'ai dû tout apprendre à partir de zéro, et le tester dans mon projet. 

Cependant, après de nombreux obstacles, j'ai réussi à créer ce que j'avais imaginé au début du 

projet. J'ai également appris beaucoup plus sur les services en cloud et les techniques de 

déploiement (AWS App Runner et Vercel). Enfin, j'ai eu ma première interaction avec un client 

réel qui avait des demandes et des spécifications spécifiques. Au cours des multiples réunions que 

j'ai eues avec eux, j'ai appris à écouter activement le client et à extraire un maximum de demandes 

et de spécifications de la discussion. ItraneVoyage sera développé plus avant et sera lancé en tant 

que produit sur le marché après avoir amélioré le site web et ajouté plus de fonctionnalités en se 

concentrant principalement sur la sécurité et la durabilité. 
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Appendix: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14.  Main Page 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Trip Selection 
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Figure 16.  Seat Selection 

 

 

 

 

 

 

 

 

 

 

 

Figure 17.  User Information 
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 Figure 18.  Payment with Credit Card 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 19.  Confirmation Page 
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Admin Dashboard: 

 

 

 

 

 

Figure 20.  Admin Dashboard 

 

 

 

 

 

 Figure 21.  Manage Schedule 

 

 

 

 

Figure 22.  Add Schedule 
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Figure 23. Manage Bookings 
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