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ABSTRACT 
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While people's living standards are improving, the demand for domestic and foreign travel is in-
creasing, and the need to find hotels online is increasingly necessary. Accessing the hotel booking 
application to search for booking information will help customers book their rooms. 
 
 
In this bachelor's thesis, I created an application called Hotel Booking App, it focuses on exploring 
the possibilities of the importance of admin such as managing user login and registration require-
ments, managing the hotel reservation system user including check-in and check-out date, and the 
total amount to be paid. My booking application is created on Typescript based on structure OOP, 
JavaScript, NodeJS, ReactJS, Postman for API testing, and PSQL database. I have used MUI and 
CSS, HTML for Front End. 
 
 
 
In this project I have put the skills acquired during my studies to the test, and based on those skills, 
created an application that is usable in real-life. As a potential commercial project, if well developed, 
there will be many advantages for my next projects. 
 
 
 
 
 
 
 
 
 
 
 
 

Keywords: OOP, JavaScript, NodeJS, React, Postman for API testing and PSQL database, MUI, 
CSS, HTML.  
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1 INTRODUCTION 

The Hotel Booking App is generally a user and service management system of the hotel. It is op-

erated through the hotel's website. When using this application, after the customer made a reser-

vation, all data will transfer to the data manager immediately. 

 

When a user accesses the Hotel Booking App, it will ask the user to register when they do not have 

an account or log in when they already have an account to book a room. In the login section, it will 

ask the user to enter the email address and password. The admin can manage users by finding 

usernames based on the user's email address which will show check-in and check-out dates as 

well as the amount to be paid. 

 

The Hotel Booking App is a convenient hotel reservation application for customers, easily creating 

comfortable services for users when logging into the hotel's website, because it allows customers 

to book rooms online through the hotel's website and provide hoteliers with hotel channel manage-

ment and other resources to improve the customer's experience and increase online bookings. 
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2 THE HOTEL BOOKING ONLINE WEBSITE 

2.1 Hotel Booking Online Process 

After the users have visited the hotel's website, they can search for the hotel information that they 

want to find such as booking information, room prices, and hotel services. 

 

To book a room, the users must create an account on the hotel’s website. To create an account, 
an active email address and a password are required. 

 

 

When choosing a room to reserve, users will also have to log in to the website through that account 

and select the type of room that they want to register. From the user's reservation request, the 

website system will filter the search term and return the available rooms with the content corre-

sponding to the search term requested by the users. 

 

Most booking applications manage and transmit data through the hotel's website [1], if the user 

finds the required room, they will click on the room they want to select, and the application will ask 

the user to log in if they already have an account or register if they do not have an account, they 

must fill in the form like the customer's first and last name (username), address, phone number, 

check-in date, check-out date and select reservation button.  

 

Once the room has been booked, it will show the amount to be paid, the check-in date and check-

out date, along with the email address of the user booking. After that, the application will return an 

invoice showing the amount to be paid (the user can pay on arrival at the hotel location or pay 

online) [1]. 
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2.2 Hotel Booking Online Model 

The Hotel Booking Online model is an easy way to understand examples and describe the steps 

of Hotel Booking Online [2]. 

 

 

It also includes the user and the process when the user using it, and how the data is connected to 

the admin. Below is the model which is showing the booking process and the relationship between 

the user and the admin as shown in Figure 1. 

 

 

                         FIGURE 1. Hotel booking process use case diagram [2]. 
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2.3  The advantages and disadvantages of the online hotel booking application 

Nowadays, businesses are gradually making more business on the Internet. Booking hotel online 

is gradually being used by many hotels. Booking hotels online attracts more customers and saves 

human resources. However, booking hotel online also has advantages and disadvantages. 

2.3.1 The advantages of the online hotel booking application 

Online booking is often trusted by many people because it does not need to go to the hotel to make 

a reservation, they only need a computer, laptop, or phone with internet to make a reservation. 

While they are booking rooms, they also see the prices of the rooms, so they do not need to worry 

about the price, they can choose the price that suits their budget. They also search the hotel on 

Google, it will return a list of hotels and show them the reviews of each hotel. Booking Hotel Online 

is also very beneficial for people who want to travel for the first time.  

 

• Booking Hotel Online will save more time [3]: when too many customers call, the staff will 

not be able to answer all the phones in the same amount of time, the phone line will be 

busy, and they will have to wait to call again. If on a holiday, it will need a lot of reservation 

staff to pick up the phone, so booking online is the best choice in that case and can save 

more human resources. Therefore, booking online will be a saviour instead of staff who 

always must be on call 24/24. 

 

• Online booking helps to shorten the booking steps [3]: Customers will directly access the 

hotel website to make a reservation. They do not need to call the staff to ask about the 

services that the hotel has. All services are available on the hotel’s website. They can 

search for what they want on the website by themselves.  

 

• Booking Hotel Online will attract more customers [3]: If it is a small hotel, of course there 

are limitations for staff resources. Therefore, when many customers call at a time, the hotel 

staff cannot answer all of them and will lose customers' patience and customers will rate 

their rankings as a bad experience. So, to respond to the needs of customers, they can 

create their own hotel's website and users can book rooms right on the website without 

having to wait to call the reservation staff. 
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• On the hotel website, they can not only book rooms but also sell products that the hotel 

has [3]: On the hotel website, they can sell some products such as souvenirs, clothes, and 

the necessary products following the needs of customers. They can view the room's photos 

and user reviews on the website below that room's pictures. 

 

• Booking Online will save customers who have booked [3]: Instead of having to create a 

digital book to save the customer's information, when customers click to book a room, the 

system will automatically store their information without having to write down and search 

for customer's information. 

 

• The needs of customers are always at first [3]: Nowadays, there are more and more hotels 

are growing, thus causing increased competition between hotels. Therefore, they have to 

have a suitable price that matches the needs of the customers. And more than that, they 

also have to attract more customers by offering many promotions during the holidays or 

lowering the price to be reasonable. 
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2.3.2 The disadvantages of using an online hotel booking application  

• You must have Wi-Fi or 4G [4]: When you want to make a reservation online, you must 

find yourself a computer or phone with the internet to book a hotel room as well as view 

your reservation information on the hotel page. 

 

• Booking online will update more customers [4]: Many hoteliers make a lot of money and 

attract more customers. But if they are small business hotel owners, it will be a big chal-

lenge for them. Because the number of customers is overloaded, there are not enough 

rooms and the reservation staff is also lacking, requiring them to recruit more staff. 

 

 

• Booking online websites are not always the same [4]: Nowadays many fraudulent hotels 

appear and lose more trust from users of online hotel booking websites. The room's pic-

tures on the hotel website may not be the same as the real room in the hotel place, so 

customers should come and check the room directly. 
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3 BASIC TECHNOLOGY 

3.1 Front-end 

3.1.1 Material UI 

Material UI is a CSS tool that supports user interface design [6]. It will assist in designing beautiful 

applications and save time for software developers instead of having to think about CSS. 

3.1.2 ReactJS 

React is a JavaScript framework for building user interfaces. It is run on a website. React was 

developed by a group of programmers at the Facebook company. It was introduced as an open-

source JavaScript engine in 2013 [7]. 

3.1.3 HTML 

HTML stands for Hypertext Markup Language. HTML empowers authors to effortlessly publish 

documents online, incorporating captivating titles, articulate text, intricate tables, comprehensive 

lists, and captivating images. Furthermore, it enables users to effortlessly retrieve information 

online through the seamless integration of hypertext links, ensuring that desired content is just a 

click away. 

 

HTML document is made up of HTML elements defined by pairs of tags (tags and attributes) [8] 

3.1.4 CSS 

CSS (Cascading Style Sheets) is a language used to design websites, combined with HTML to 

create web pages. It can be easier to understand as follows: HTML could be seen as the skeleton 

of the system, and CSS is built on top of that basic structure. 

  



  

15 

3.1.5 JavaScript 

JavaScript is the most popular programming language. [10] JavaScript allows us to do complex 

things on the web. [7] It is created to add interactivity to HTML. As we know above HTML is the 

skeleton of the human body, CSS is the skin and JavaScript is the muscles of the human body. 

 

3.2 Back-end 

3.2.1 TypeScript  

TypeScript is an enhanced version of JavaScript; it was created to improve the functionality that 

basic JavaScript can hardly do. TypeScript has more functionality than JavaScript. TypeScript also 

can work widely for applications of Angular2 and Nodejs languages [11]. 

3.2.2 NodeJS 

NodeJS is an extremely powerful JavaScript platform used to develop online chat apps, live videos, 

and web page apps.This platform was developed by Ryan Dahl in 2009 [12]. 

 

3.2.3 Express.js  

Express.js is a framework for NodeJS [13]. Express is a small and utility framework for building 

web apps, providing many powerful features for developing web and mobile applications. It is very 

easy to develop Node.js-based agile applications for Web apps.  
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3.3 Database  

3.3.1 PostgreSQL  

PSPQL is a well-known old and very reliable database management system. PostgreSQL was 

created over 20 years ago.  

 

One of the most obvious advantages of PostgreSQL is not having to pay any fees or royalties. 

Accordingly, you will be free to use, modify and distribute PostgreSQL in any form [14]. 

3.4 Testing 

3.4.1 Postman 

Postman the tools to test APIs. Postman was developed by Abhinav Asthana in 2012. It also allows 

to save the history of requests [15]. 
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4 IMPLEMENTATION  

Currently, the application has been built after coding and is running on the local host platform. The 

application is used to perform the main steps in customer management and management of reser-

vations and locations worldwide. 

 

The basic functions of the application include creating users and booking hotels with time, price, 

and location. Managers can search for specific customers based on email addresses. The applica-

tion is connected between the interface website and the server side via TCP. All customer data will 

be saved in the local storage database and executed to read documents through the server. 

4.1 Build a Restful API 

4.1.1 Setting database 

To implement the structure that connects the executed data to the database, it needs to be set up 

with specific information including the name of the data, the owner of the database, the port of the 

application, the user, and the password. Here typescript supports the “Sequelize” function for da-

tabase connection.  

 

Here are the main steps in how to connect to the database. 

1. Setting NPM. 

2. Install “Sequelize”. 

3. Create a connection pool. 

 

For the database to be complete and consistent, models are needed as table names in the data-

base. After the settings are complete, the parts are written in the hidden form, this makes the user 

and the public source unaffected by 3rd parties. It will help the users to experience the application 

and connect directly to the database they want. To do this, dozens released by C# have improved 

the anonymization of unnecessary and set items that can be under the user-supplied .env file name 

as seen in Figure 5. 
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FIGURE 5. Setting environment for the database. 

 

The last thing mentioned here is connection control. This helps us to detect error codes or suc-

cessful connections to the database as shown in Figure 6. 

 

 

 

FIGURE 6. Connect to the database. 
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4.1.2 Model Database 

After connecting to the database, now everything in the database seems to be empty and has not 

been structured anything. The next step is to create the schemas for the database and the columns 

we want to use in the application such as user, password, etc. To do this we will use the keywords 

used in the typescript as a tool. Helpful support saves us time and logic will be completed when 

called by the server as shown in Figures 7 and 8. 

 

 

 

FIGURE 7. Booking Model 
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FIGURE 8. User Model 

4.1.3 Repository Database 

Repository database is extremely important in performing data reading, data entry, data deletion, 

or data modification. We need the repository class to provide specific information and access to 

the database, the columns, and the rows in the database. We need to manage the error codes and 

check if the data is of the same type as shown in Figure 9. 
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FIGURE 9. User Repository 

4.1.4 Controller 

MVC is a very popular model for structuring a web application, applied in many frameworks such 

as Spring, and dotNET core, its main component is the Controller. We can leave the request han-

dling logic here because using typescript we will apply some OOP things as shown in Figure 10. 
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FIGURE 10. User Controller 

4.1.5 Router 

Route parameters are locations on the URL marked by naming, the purpose is to retrieve the cor-

responding values. All argument values will be placed on the request object in the params property. 

The attribute name matches the keyword defined on the URL as shown in Figure 11. 
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FIGURE 11. User Router 

 

4.1.6 Library 

In writing code, the most important thing is to manage the information, warnings, and error codes 

that are appearing in the program. This is carefully set up so that management information can be 

captured on the server through “nodemon” and built-in libraries. The information will be updated 

specifically by date and time. This helps us manage code flexibly and specifically as shown in 

Figure 14. 

 

 

 

FIGURE 14. Library Handler 
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4.1.7 Middleware 

Middleware in software engineering is defined as a piece of software that acts as a bridge, providing 

services from the operating system to applications, and helping applications to interact with com-

ponents. part allowed by the operating system. 

 

1. Find the Route corresponding to the request. 

2. Use CORS Middleware to check the request's cross-origin Resource sharing. 

3. Use CRSF Middleware to authenticate the request's CSRF, anti-fake request. 

4. Use Auth Middleware to verify whether the request is accessed or not. 

5. Handle the work requested by the request (Main Task). 

The code can be observed in detail in the middleware, below are Figures 15 and 16 

 

 

 

FIGURE 15. Errors Middleware 
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FIGURE 16. Validation Middleware 

4.1.8 Error Handling 

An extremely essential part of the app is error handling, we will apply a middleware to handle this. 

Note: Since express runs middleware chained from start to finish, you must call "initializeErrorHan-

dling” last. 

After configuring the exception, now we apply it to the hero controller, when getting hero by ID but 

not found will return an exception named "HeroNotFoundException" as shown in Figure 17. 

 

 

FIGURE 17. HTTP Exception Handler 
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4.2 Web client interface 

To design every interface for the website we need to pay attention to the colors, layout, and func-

tions that we want to aim for. Here we are only interested in the shortcut interface so that the admin 

can observe and manage it effectively and easily. 

4.2.1 Components 

Components React is a JavaScript library used to set up user interfaces. Components in React 

help to divide the user interface (UI) into smaller components for simple management and reuse. 

Each Component will take care of different display parts of the interface as shown in Figure 18. 

 

 

 

FIGURE 18. Component’s structure 

4.2.2 Store 

The store stores the application state. You can access saved states, update, subscribe, or unsub-

scribe to listeners. The actions taken will return to the new state. So, this state is shown as shown 

in Figure 19. 
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FIGURE 19. Store High Level 

4.2.3 Reducers 

The reducer will take the state, execute it, and return the new state to the application. The states 

are saved as objects, and they will indicate the change of states to go to the action for the store as 

shown in Figure 20. 
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FIGURE 20. Reducers Execution 
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5 TESTING 

Testing API is crucial in the software development process for several reasons: 

 

**Ensuring Functionality: ** API testing helps verify APIs. By systematically testing different API 

endpoints and scenarios, you can identify any functional issues or bugs early on, ensuring the API 

behaves as intended. 

 

**Validating Integration: ** APIs are often used to integrate various software components or sys-

tems. Testing the API helps validate the integration between these components, ensuring they can 

communicate and exchange data accurately. It allows you to verify that data is transmitted correctly, 

error handling is implemented appropriately, and compatibility across different systems is main-

tained. 

 

**Detecting Issues and Bugs: ** API testing helps uncover issues such as incorrect data formats, 

missing parameters, authentication failures, or inconsistent responses. Detecting and addressing 

these problems early in the development lifecycle reduces the risk of encountering critical errors in 

production environments. 

 

**Ensuring Reliability and Stability: ** Thorough API testing contributes to the reliability and stability 

of the overall software system. By validating the API's functionality and behavior, you can increase 

confidence in its reliability, reducing the chances of unexpected failures or system downtime. 

 

**Promoting Security: ** APIs often handle sensitive data or perform critical operations, making 

security testing essential. By thoroughly testing the API for vulnerabilities, such as injection attacks 

or unauthorized access attempts, you can identify and address security weaknesses, protecting 

the system and the data it handles. 

 

**Facilitating Collaboration: ** APIs are commonly used by multiple developers or teams working 

on different components of a project. Properly tested APIs provide clear documentation, defined 

inputs and outputs, and predictable behavior, making collaboration between teams smoother and 

more efficient. 
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5.1 Create Users 

To properly explain the process of using Postman with the "create user" function and the "body-

parse JSON" type, we can break it down into a few steps: 

1. Start by opening Postman and creating a new request. Make sure you have the necessary end-

point URL for the "create user" function. 

2. Within the request, specify the HTTP method as "POST" since you are creating a new user. 

3. Next, navigate to the "Body" tab in Postman. Here, you can select the "raw" option and choose 

the data type as "JSON" from the dropdown menu. 

4. In the request body, you need to provide the necessary details to create a user. Typically, this 

involves including relevant key-value pairs in JSON format as shown in Figure 21: 

 

 

 

FIGURE 21. Testing Create Users 

 

5. Once you have entered the required information, you can send the request by clicking on the 

"Send" button in Postman. 

6. The server will process the request and respond with the appropriate result. You can check the 

response in the "Response" section of Postman. 

By following these steps and utilizing the "body-parse JSON" type in Postman, you can effectively 

test the "create user" function and ensure that the server properly receives and processes the 

JSON data you provide. 
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5.2 Booking Hotels 

To create a booking for a room based on the IDs of users using Postman, you can follow these 

steps: 

 

1. Open Postman and create a new request. Make sure you have the endpoint URL for creating a 

booking. 

 

2. Set the HTTP method to "POST" since you're creating a new booking. 

3. In the request body, specify the necessary details for the booking, including the room ID and the 

user IDs involved. You can structure the JSON body as shown in Figure 22: 

 

 

 

FIGURE 22. Testing Reserve Hotel 

 

Replace "123456" with the actual ID of the room you want to book. Modify the "user_ids" array to 

include the relevant IDs of the users participating in the booking. 

4. Once you've entered the required information, click on the "Send" button in Postman to submit 

the request. 

5. The server will process the request and respond with the result. You can check the response in 

the "Response" section of Postman to verify if the booking was successfully created. 

By following these steps, you can utilize Postman to create a booking for a room based on the 

provided user IDs. 
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6 ADMIN VIEW 

To ensure compatibility across different devices such as mobile and PC, it is important to create a 

responsive table that displays all the necessary information of the customer. By utilizing responsive 

design techniques, the table can adapt and adjust its layout based on the screen size and resolution 

of the device being used. This allows users to conveniently access and view customer information 

regardless of the device they are using, providing a consistent and user-friendly experience. 

 

The table designed to display customer information can be enhanced with the functionality to sort 

data from any column. By incorporating sorting capabilities, users can easily organize and arrange 

the information based on their preferences. 

 

This feature allows users to click on the column headers to sort the table in ascending or 

descending order based on the values in that specific column. 

 

By enabling sorting functionality, the table provides a flexible and interactive way for users to 

explore and analyze customer data based on different criteria. It enhances usability and enables 

users to quickly find the desired information more efficiently. 

 

To facilitate searching for a user with a specific email, you can incorporate a search button within 

the table of customer information. This search function allows users to input an email address and 

retrieve the corresponding user's details. Here is how it can be implemented: 

 

1. Display a search input field and a search button above or adjacent to the table of customer 

information. 

2. When a user enters an email address into the search input field and clicks the search button, 

triggers a search function. 

3. The search function should iterate through the table rows, comparing the entered email with the 

email column in each row. 

4. If a match is found, highlight the corresponding row or display only the matching row in the table. 

5. Additionally, you can provide a feedback message indicating whether a user with the specified 

email was found or not. 
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By incorporating this search functionality with a search button, users can easily find and retrieve 

the information of a specific user based on their email address from the table of customer 

information as shown in Figure 23. 

 

 

 

FIGURE 23. Customer Information Sheet 
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7 CONCLUSION 

Reflecting back to the benefits and skills gained from the thesis, it is important to acknowledge the 

long-term impact the completion of this project could have on my future career. The use of ReactJS 

and Node.js in my thesis not only demonstrates my proficiency in these technologies but also 

makes me a competitive candidate for future career opportunities.  

 

I have completed this thesis incorporating these on-demand technologies, and I have demonstrated 

my ability to self-study and take advantage of modern tools. This achievement not only validates 

my skills but also highlights my ability to tackle complex problems and come up with powerful so-

lutions. 

 

The profession of software development is increasingly valued and used by companies because 

they are widely applied and have many advantages that they bring in the process of web develop-

ment. As a result, employers in various industries are increasingly looking for professionals with 

expertise in ReactJS and Node.js. My thesis, which demonstrates my ability to develop scalable 

and efficient applications using these technologies, positions me as an asset to organizations look-

ing to take advantage of these technologies. use ReactJS and Node.js for their projects. 

 

In addition to the capabilities that I have achieved during the completion of the project, I also have 

challenges to face while working on the thesis I also have some difficulties in the back end because 

I specialize in the front end. Applying Typescript programming language was also a turning point 

for me because I have not been exposed to it and have not had time to apply it. Being a parent 

created some challenges with the planning, and my adaptability and scheduling skills proved to be 

useful in this situation. These experiences, and hardships, along with my technical background, 

enhance my overall profile and increase my ability to work in the job market. 

 

In addition, the thesis serves as a tangible and important project that can be featured in my portfolio 

or job interviews. Real-world implementation of ReactJS and Node.js in a real-world situation 

demonstrates my ability to apply theoretical knowledge and deliver tangible results.  
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In summary, the successful completion of my thesis combining ReactJS and Node.js not only 

demonstrates my technical expertise but also enhances my potential to secure a new career in the 

future. Using these technologies demonstrates my adaptability, problem-solving skills, and ability 

to deliver efficient web applications. By leveraging the experience gained and leveraging my thesis 

project, I can position myself as a highly sought-after professional in the industry, opening exciting 

career opportunities. 
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