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Abstract 

In the last decades, rapid technological development has caused radical changes in the 

hotel booking process. From the traditional method where the customer booked a hotel via their 

physical presence to the accommodation or a phone call, we have reached the point where room 

reservations are made up to the last minute. 

Nowadays there are many different systems (Hotel Distribution Channels) which aim to 

manage or sell hotel rooms online, some of those are simple hotel websites, online travel agents 

(OTAS) e.g., booking.com, Expedia and even global distribution GBD systems. There are also 

programs that allow hotels to simultaneously manage several distribution channels (channel 

managers). In modern times you find it necessary for a hotel to promote its rooms through these 

channels so that it can be competitive with other hotels and increase its profits. 

In this work an online booking platform was developed that has the role of an OTA and 

acts as an intermediary between hotels and customers with the aim of selling rooms. Also, we 

use the system as a marketing tool by advertising the hotels on a Facebook page through the 

Facebook graph API and the Spring social framework System also gives hotel owners the ability 

to manage some of the basic functions of their hotel through the website. Its innovation is the 

creation of a customized web service that allows real-time communication between the system 

and a RMS (Reservation Management System). 

The application consists of two main components: the client-side application built using 

the AngularJS Framework and the server-side application built with the Spring boot Framework. 

 

 

  



  

Περίληψη  

Τις τελευταίες δεκαετίες η ραγδαία τεχνολογική ανάπτυξη έχει προκαλέσει ριζικές 

αλλαγές στην διαδικασία κλεισίματος δωματίου σε ένα ξενοδοχείο. Από την παραδοσιακή 

μέθοδο οπού ο πελάτης έκλεινε ξενοδοχείο με μια επίσκεψη στο κατάλυμα ή ένα τηλεφώνημα 

έχουμε φτάσει στο σημείο να γίνονται κρατήσεις δωματίων μέχρι και το τελευταίο λεπτό. 

Στην σημερινή εποχή υπάρχουν πολλά διαφορετικά συστήματα (Hotel distribution 

channels) τα οποία έχουν σκοπό να  διαχειριστούν ή πουλήσουν δωμάτια ξενοδοχείων στο 

διαδίκτυο, κάποια εκ των οποίων είναι απλές ιστοσελίδες ξενοδοχείων , online ταξιδιωτικοί 

πράκτορες (OTAS) πχ booking.com, Trivago, Expedia μέχρι και global distribution systems 

GBD. Υπάρχουν επίσης προγράμματα που δίνουν την δυνατότητα σε ένα ξενοδοχείο να 

διαχειριστεί ταυτόχρονα τέτοια κανάλια (channel managers).  

Στην σύγχρονη εποχή θεωρείτε απαραίτητο ένα ξενοδοχείο να προωθεί τα δωμάτιά του 

μέσω τέτοιον καναλιών ούτως ώστε να μπορεί να είναι ανταγωνιστικό σε σχέση με τα άλλα 

ξενοδοχεία και να αυξήσει τα κέρδη του. 

Σε αυτή την εργασία αναπτύχθηκε μια διαδικτυακή πλατφόρμα κρατήσεων που παίζει 

τον ρόλο ενός  OTA  και λειτουργεί ως μεσάζοντας μεταξύ ξενοδόχων και πελατών με στόχο να 

πουλήσει δωμάτια. Ταυτόχρονα χρησιμοποιούμε το σύστημα και σαν εργαλείο μάρκετινγκ 

διαφημίζοντας τα ξενοδοχεία σε μια σελίδα στο Facebook μέσω του Facebook graph API και 

του spring social framework.  

Επίσης στους ιδιοκτήτες ξενοδοχείων δίνετε η δυνατότητα να διαχειρίζονται κάποιες από 

τις βασικές λειτουργίες του ξενοδοχείου τους μέσα από την ιστοσελίδα. Η καινοτομία της 

εφαρμογής είναι η δημιουργία ενός customized web service που επιτρέπει την επικοινωνία σε 

πραγματικό χρόνο μεταξύ του συστήματος και ενός RMS(reservation management system).Για 

την επικοινωνία αυτή δημιουργήθηκε ένα πρωτόκολλο που ανταλλάζει τις κρατήσεις και τα 

διαθέσιμα δωμάτια με το RMS. 

Η εφαρμογή αποτελείτε από δύο βασικά στοιχεία: την εφαρμογή που βλέπει ο πελάτης η 

οποία δημιουργήθηκε με την χρήση τουAngularJS framework και το κομμάτι του εξυπηρετητή 

που φτιάχτηκε με το Spring boot Framework 
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Chapter1-Introduction 

Rapid technological development has completely changed the way people work in 

today's era compared to earlier times. New programming tools and techniques have been 

developed to help people work faster and more efficiently [17]. 

Since the early 1990s, the tourism sector has benefited from the use of such technologies 

[6]. The traditional method of booking rooms has been replaced [4] by fast remote online 

bookings. People no longer need to go to travel agents or make phone calls to make a 

hotel reservation. Instead, bookings are completed easily and quickly with a few clicks 

online [1]. 

This change in customer behavior has directly affected the hotel revenue, which 

has led to the need for them to be constantly connected to several channels (Hotel 

Distribution Channels) that manage, promote, or sell their available rooms to potential 

customers online. Some of the most important categories of such channels are online 

websites, online travel agents OTAS, and global distribution systems GDS. Research 

shows that most hotels are at least connected to three of these channels [2]. In fact, you 

consider the proper management of these channels very important because it is directly 

related to the hotels' revenue. 

Today OTAS have managed to influence the tourism economy on a global [5] level, 

having a large share of the annual profits of both offline and especially online bookings. 

Also, by investing in mobile based websites and apps they have gained ground in the 

countries that use a lot of mobile and wearable devices. In this work [5] an increase in the 

use of OTAs by 12% annually is mentioned. Research [3] conducted in low budget hotels 

in China proved that OTAS directly affects a hotel's profit and how it was in third place 

just after offline methods for closing rooms. 

What makes OTAS more than just an intermediary channel is the fact that they 

can also be used as a very efficient marketing tool. Hotels have the opportunity to 

advertise in social media and expand their range of customers e.g., approaching teenagers, 

backpack travelers, low budget travelers etc. [5]. In addition, customers through a visit to 



   

   

  2 

 

the internet can find what they need for their trip because OTAS offers a wide range of 

goods and services such as plane tickets, bus tickets, car rentals, etc. This is also the key 

to their proper use; the hotel should not see them as a simple channel but exploit the full 

range of possibilities and benefit as much as possible [5].  

The emergence of the covid pandemic in 2019 created many challenges for the 

global economy. Companies around the world are trying to overcome obstacles and 

remain competitive. The online travel market was expected to grow by 18% in 2022 and 

gross bookings in 2023 to surpass pre-covid rates. Research in America showed that 

Expedia and Booking collectively accounted for about 93% of the leisure business and 

unmanaged travel OTA market in 2021[18]. Mobiles were the winners of the pandemic 

era, promoting safer and seamless travel, which is why OTAs are now paying more 

attention to their applications [18]. 

1.1-Motivation 

OTAS are an integral part of the tourism and experience industry; they own a huge 

percentage of the annual world bookings leading to huge amounts of profit. That means 

that new tools and technologies develop every day to contribute to the tourist industry that 

itself was a motivation for conducting this work. Also Learning new programming tools 

and technologies contributed greatly to the selection of this topic. From my personal 

experience OTAS are my number one choice of choosing a hotel also the interaction I had 

with colleagues to complete the assignment gave me a great motivation to complete it. 

 

1.3 Scope and Objectives 

In this work, a website was designed and developed that has the role of an OTA, its job is 

to host hotels and sell their available rooms to customers online. In addition to the hotel 

registration process, the website offers a dashboard to manage the hotel's basic functions 

such as creating room availability, viewing reservations, editing the address, editing 

photos and its basic information. In addition to the functionality we give to hotel owners, 

the website shows the registered hotels to customers, giving them the option to choose a 
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hotel that fits their criteria and book a room in it. PayPal's Sandbox project helped us to 

integrate online virtual payments in the system and thus gave a more realistic approach to 

the application. Also, the system has direct interaction with the Facebook Graph and 

automatically publishes ads (based on the availability of rooms and the current date) on a 

page that we manage through the application. 

The frameworks used are Angular for the client part of the application and Spring boot 

combined with MySQL for the server part, more information about the technologies used 

in the application can be found in chapter 3. 

1.4 Outline 

Chapter 1: Introduction: In this chapter an introduction to the topic is given, we 

explain in more detail what exactly is required in this work, what was the motivation for 

conducting it and what was its scope. At the end of this chapter there is an outline that 

describes each chapter in detail. 

 

Chapter 2: Background: This chapter explains in more detail the main terms we 

use in this report and presents the state of the online travel agents in the field. 

 

Chapter 3: Requirements and Design: In this chapter you can see the steps we 

followed to develop the system. The chapter is divided into three major parts: System 

Analysis, System Design, and the technologies we used. 

 

Chapter 4: Implementation: In the implementation chapter we presented our work 

through images and explained each step-in detail. To do that we followed the two basic 

Use Cases described in chapter 3. 

 

Chapter 5: Customized web service support: A customized web service created for 

the communication of this system with a reservation management system is analyzed. 
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Chapter 6: Conclusions and future work: In this chapter a conclusion is made 

based on the experience of creating an OTA, also we propose some additional ideas that 

may improve the functionality of system. 

   Chapter 2-Background 

In this chapter, an explanation of the terminology used for this work will be given and the 

state-of-the-art technologies in the field of OTAS will be presented. 

   2.1 Key Terms 

       2.1.1 Hotel Distribution Channels 

By the term distribution channels we refer to all the ways in which a hotel can promote 

and consequently sell its rooms to potential buyers. This is an umbrella term that includes 

offline distribution channels e.g. (bookings in person, by phone or through a travel 

agency) and online distribution channels (e.g. hotel websites, mobile apps, online travel 

agents, global distribution systems, metasearch engines and but). Hotel Distribution 

Channels are an integral part of the booking process, and most hotels are constantly 

working with several of such channels to increase their profit [7],[8]. 

2.1.2 Online Travel Agents 

This term refers to the online platforms that are usually managed by a travel company and 

act as an intermediary between the customer and the hotel for the purpose of selling goods 

and services. Through them, the customer can not only book a room, but also buy other 

things that will complete the travel experience, for example train tickets, bus tickets, etc. 

OTAS can be also used as an excellent marketing tool because they advertise the hotel on 

social media, provide buyers with links to visit hotel websites but also enable interaction 

with the hotel [9][10]. 

Some of the positives of using OTA include [11][12]: 

● Their use as a marketing and management tool. 

● Forecast and statistical analysis charts that OTAS produce. 

● Interaction with clients via comment section. 
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Some of their negatives include: 

● The commission they keep from each booking. 

● Restrictive policies in terms of use they may have. 

● Harmful consequences for hotel revenue if not used efficiently. 

Briefly we mention some of these systems which are Booking.com, Expedia, Trip.com 

2.1.3 Global Distribution Systems 

GDB are networks which are mainly used by travel agents for the purpose of closing 

airline tickets, hotels, etc. [9][10]. 

  GDBs keep a hotel's information up to date worldwide for potential travel agents and 

customers to view. Through them, agents see reviews and scores for hotels and book entire 

packages that meet the needs of their customers. Such systems are Travelport, Amadeus, and 

Sabre. 

2.1.4 Hotel Revenue management 

The term hotel revenue describes the profit a hotel has from its sales. But hotel revenue 

management are those methods that hotels use to have the maximum profit for the given moment 

by selling as much as possible the best quality products to their customers at the best price for 

them. This includes the use of statistics and performance data for hotels to predict the behavior of 

their customers. Since the early 1980s when revenue management techniques were being applied, 

they report an increase in hotel profits of up to 2-5%. For the success of revenue management, 

inventory allocation methods are often used which judge whether a reservation should be made at 

any given moment [2]. 

2.1.5 Channel Managers 

Often the use of several channels at the same time can be difficult and demanding for a 

hotel, that is why software has been developed that takes over the management of the inventory 

of the channels on behalf of the hotel [9]. Chanel Manager allows the hotel to keep an up-to-date 

presence and synchronize operations through distribution channels. 
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2.2 OTA applications  

Booking com 

Top online travel agent in the world booking.com starting as a startup company in 1996 in 

Amsterdam, booking.com (a member of booking holdings) managed to grow into one of the 

largest e-commerce platforms in the world. By investing in technology that helps simplify travel, 

it provides millions of travelers with unforgettable experiences, a variety of transportation 

options, and incredible accommodations, from apartments to hotels and more. It has websites in 

48 different languages and millions of registered accommodations for its customers [13]. 

     Expedia.com 

At the top of the list you can also find Expedia.com, a member of the Expedia group 

based in Seattle, America. Expedia.com offers millions of accommodations, airline tickets, car 

rentals, bus tickets, cruises and more through its website or mobile app. In fact, in 2014 the 

company started accepting bitcoins as a payment method [14]. 

        Trip.com 

Trip.com is also one of the famous online travel agents in the world. Trip.com is member of 

Trip.com Group based in China, rightfully considered one of the biggest travel agents as well 

with 400 million users all over the world.Trip.com is considered the parent of Skyscanner. 

Selling The site provides booking services for flights, hotels, trains, car rentals, airport transfers, 

tours, and attraction tickets, and claims to offer more than 1.2 million hotels in 200 countries and 

regions, as well as over 2 million flight routes connecting more than 5,000 cities. Train tickets for 

use in the UK, Germany, Japan, South Korea, and Mainland China are also available for purchase 

on the site.[15]. Its websites are translated in several languages including English, Greek, 

German, Italian, Malaysian and much more. 
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Figure 1 Top online travel agent applications based on annual profit. 

 

The above figure is recently published by Statista Research Department showing the best online 

travel agents worth wide based on their market cup in million USA dollars. . 
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Chapter 3 – System Analysis and design 

In this chapter our goal is to describe the steps we followed to determine the system 

requirements, to design it and finally to implement it. The chapter is divided into three main 

sections, the first is the analysis of the system or the second is its design and the third is the tools 

and technologies we used. 

    3.1- System Analysis  

The system analysis contains the textual description of the system, a table with system 

requirements as they emerged from the description we made, as well as the Use Cases of the 

application.   

 3.1.1 – Textual Description 

Our goal was to create a website that would allow all its users to see the available hotels 

and make reservations in any of them. Users will be given the option to search for a hotel based 

on some specific criteria e.g., date, city, number of people and the system will respond 

accordingly to their request by displaying the correct hotels. When users select a hotel, they will 

be able to see more information and its available rooms. After room selection, users proceed to 

the reservation stage where they will have to fill in the reservation form with their details and 

choose a payment method (e.g., payment at the hotel, pay by credit card, pay by PayPal account) 

and complete their reservation. 

If they wish, they can add their hotel to the system through a registration form (this step 

includes entering information about the hotel and creating a user to associate with it). 

Authorized users, i.e., those who have successfully completed the registration process, are 

given the opportunity to log in to the system and manage their hotel properties. Through a 

dashboard, users will be able to update hotel information, available rooms for customers, hotel 

services, hotel photos, reservations made by customers. The system will also provide the option 

to log out 

The system will have a server that will communicate with the website and manage the 

database that will store the necessary system information. More specifically, in the database we 
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want the available hotels to be stored, which implies the available users to know which user each 

hotel belongs to.  

We also want the server to connect to the Facebook Graph and advertise the available 

hotels on a page that we will manage from it. We want these ads to have a photo of the 

accommodation, name and availability for each day. 

3.1.2 – Requirements   

Based on the above textual description we made for the system, the following table with the 

system requirements emerged. 

 

Requirement  Title  Description 

RQ1 Show available hotels The website will show all 

available hotels to users. 

RQ2  Search hotels by criteria The system will allow users 

to search for a hotel based on 

certain criteria. 

RQ3 Show hotel Availability After choosing a hotel the 

user will be able to see the 

available rooms and choose 

the ones he wants. 

RQ4  Reservation The user will be able to make 

a reservation by filling in the 

reservation form with their 

details and choosing a 

payment method. 

RQ5 Payment Options The system at the reservation 

stage will support Payment at 

hotel ,payment by card and 

payment by PayPal 
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RQ6  Hotel Registration The system will allow the 

user to register a hotel on the 

system. 

RQ7 User Creation During hotel registration 

system creates user account 

associated with hotel. 

RQ8 User Login Users who have completed 

their registration process 

system will give the option to 

log in. 

RQ9 Hotel Dashboard Logged in user can manage 

their hotel properties via 

dashboard 

RQ10 Facebook advertisement System will automatically 

advertise hotels to a facebook 

page 

Table 1 Requirements Table 

The following UML diagram shows the relationship between the system requirements as 

defined in the analysis phase. 
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Figure 2 UML Requirements Diagram 

3.1.3 – Use Cases   

We can say that the main Use Case scenarios of the system are two. In the first one an 

unauthorized user enters the system and in the second one an authorized user uses the system, i.e. 

a user who has completed the registration process and registered his hotel. 

In the first case, the system allows the user to make hotel reservations and register in the system 

if he wishes. In the second case, the user can also complete reservations in the system and 

manage his hotel through the dashboard. 

In the following diagram we can see the main use cases of the system as well as the main roles 

that the system will support. 
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Figure 3 UML Use Case Diagram 

 

 

 

3.2- System Design 

In this section the architecture of the system is presented, UML diagrams that describe its 

basic functions are included as well as the ER diagram of the database. 

3.2.1 – Architecture 

For the development of our software, we adopt the Client-Server model and divide our software 

into two separate applications that interact with each other to show the website to the user. Using 
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this model gives us the flexibility to manage the two pieces of our system separately and use 

tools appropriate for each piece. 

The following diagram shows how our system is based on the client server model as well as the 

interaction with external components. 

 

Figure 4 System Architecture 
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3.2.2 – Components Diagram 

The diagram below illustrates the basic components of the application in a general form.

 

Figure 5 UML Component Diagram 

 

3.2.3 – Sequence Diagram 

In the sequence diagram we can see the sequential continuity in the processes performed 

between the main parts of the application. This diagram shows the three most basic functions of 

the system in my opinion. 
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Figure 6 UML Sequence Diagram 

 

 

 

 

 

 

 

 

 



   

   

  16 

 

3.2.4 – Database Schema 

The figure below illustrates the tables of the databases as well as the relationships 

between them. It is obvious that the table that has the leading role is the one that holds the hotel 

information and most of the connections will be created on it. 

 

Figure 7 Database ER Model 
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3.3- Tools and Technologies 

In this subsection we present some of the most important tools and technologies which we used 

in our application. 

3.3.1 – Angular 

To implement the application from the client side (client-side component) we use Angular. 

Angular is a platform for designing and developing single page applications based on the 

typescript programming language [19]. Angular contains a framework that helps us build web 

applications and a wide range of libraries that implement routing functions, form development 

and other. It also contains a suite of developer tools for developing, building, extending our code. 

Through its component-based architecture, angular helps us to have clean and organized code as 

it divides the code into components where each one is a package of html, CSS, typescript code. 

 

Figure 8 Angular Project 

 

 3.3.2 – Spring Framework 

Spring is a free open-source framework for the development of a wide range of java-based 

applications. From standalone projects to cloud based applications spring gives the flexibility to 

create applications that lasts in time and supports changes in the architecture in any stage of the 
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development. Spring refers to the basic project created in 2003 but usually people use the term 

spring framework to describe all the additional projects created after spring Framework. These 

projects is referring as spring modules and developers have the option to choose any of these 

modules that fits to their application needs, including spring core project itself. These projects 

comes on the top of the spring core but they have their own repository. These projects support the 

development of web applications for example spring web, others provide interconnection with 

database like spring Data JPA and much more. Some of the modules are spring security, spring 

cloud, etc.  

Historically speaking core project crated in 2003 responding to the difficulties of the early J2EE 

specifications. Despite the believe that wants spring and J2EE to be competing, spring created 

mote as a complementary framework to J2EE. Spring doesn't embrace the Jakarta specification 

platform but rather uses carefully selected parts of the EE umbrella. Spring has a very strong 

support community with its versions involving in time including many other projects and features 

such as hibernate ORM, compatibility with tomcat and many more spring architecture follows 

some of the above principals.  

 Support changes in the architecture in any stage of the development process. 

 Doesn’t have very strong opinions on how things should be done that gives the option to 

create many types of applications. 

 Spring has strong backwards compatibility supporting the applications for many years. 

 Cares about the API design. 

 Set standards for good code quality. 

 Spring Framework is used by more than 50% of java developers as proven by a 2018 survey and 

that is why we chose it for the development of our application. 

 

3.3.3 – Spring boot  

For the application running on our server, we used Spring boot. Spring boot was created to 

eliminate the boilerplate code that existed with the use of spring [21]. Its primary objective is to 

develop fast ready to run applications on the go. Spring boot automatically implemented the 

dependencies between classes and made our code much more readable and efficient. It also 
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helped us to easily create rest API controllers to share information with the client side. Spring 

boot also simplified the communication we had with the database using spring data JPA which 

implements hibernate object relational mapping between classes and the tables of the database. 

This means that the SQL code was automatically executed in the background by Spring, and we 

simply used the spring data JPA repository to manage the database.

 

Figure 9 Spring book project 

 

3.3.4 – Spring Social Facebook and Facebook Graph API 

The main tool we used for our connection with Facebook was Spring social Facebook. 

Spring social Facebook is an implementation of spring social that is customized for connection 

with Facebook. It has a big collection of methods to easily connect with Facebook. The first step 

was to inject the dependencies for spring social Facebook in our spring boot application and 

establish a connection with a Facebook page.  
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Figure 10 Spring Social pom file dependency 

As most tools that interact with Facebook spring social also use Facebook graph API at a 

very low level.  The Facebook Graph API is the main way for applications to interact with 

Facebook Platform [22], with the help of this API developers can get user or page information, 

post on pages feed, get data associated with users etc. Most of the tools that Facebook gives to 

developers use this API at some point. The data transfer conforms to the HTTPS transfer protocol 

so API calls can be made with the use of a language that supports HTTP communication such as 

curl or via browser. A typical API call made with curl is: 

curl -i -X GET 

"https://graph.facebook.com/facebook/picture?redirect=false" 

 Graph API is named after the idea of a social graph.  All information in Facebook is 

represented in the form of nodes, fields, and edges. A Facebook node usually represents a user or 

Facebook page or a post. Nodes have a unique id and a predefined set of fields. For example, a 

user node has fields such as id, name, date of birth etc. Edges represent the connections between 

nodes. Developers can get, update, delete the information of this graph but they need an access 

token to escort their requests.  

Access tokens are unique string values that identify the user, page, application that has 

access to the graph. There are four types of access tokens based on the nature of their owner: user 

access tokens usually given through a log in dialog, page access tokens require the creation of a 

Facebook page, client access tokens and app access tokens.  

There are two major categories: short term tokens and long-term tokens. Usually, the 

access tokens that Facebook gives to clients are short-lived tokens and expire between a few 

hours but there is the option of transforming a short-lived access token to long-live. long live 

tokens usually are used for server-to-server communication. 
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For this project, we created a Facebook page linked to a Facebook account. Then we 

registered on Facebook for developers and created an application linked with this page. Below 

figure shows this application we created in Facebook for developer’s site.

 

Figure 11 Facebook Application 

Through graph API explorer we created a short-lived access token which we transform to 

a long-term token for our server to communicate to Facebook server. As you can see in the image 

below, we through graph API explorer we created the key with all the requirement properties for 
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posting to a page.

 

Figure 12 Facebook graph explorer 

We used this token in our server’s application as a predefined variable and we pass this 

token as a parameter to every Facebook Graph API call, we make via Spring social. The 

following figures contain parts of our code with spring social,

 

Figure 13 Facebook service 

Figure 14 Spring Social code for connection with Facebook 

in the above figure you can see that spring social requires the application id and applications 

secrete id to establish the connection. Also, there is the long-term access token as a variable. 

Below figure contains the code with sending posts on Facebook page. 
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Figure 15 Spring social code upload on Facebook page 

  

Eventually our server posts information about hotel rooms on the Facebook page daily.

 

Figure 16 Advertise hotel on Facebook page. 

 

3.3.5 – PayPal Sandbox 

PayPal has created this developer tool which allows its users to simulate online payments 

on their website [23]. The sandbox allows us to test our page by copying most of the properties of 

real transactions but without interacting with any of the real PayPal accounts. PayPal sandbox 

consists of two main parts:  
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Component Access Through 

Sandbox test site https://www.sandbox.paypal.com/  

Sandbox>Accounts Page https://developer.paypal.com/developer/accounts  

Table 2 Sandbox major parts 

the testing site and the user accounts site. From the testing site we can manage the transactions 

that will be made on our page. From the accounts site we create and manage the sandbox 

accounts which we will use to make our transactions. 

 

 

Sandbox accounts can be of two kinds: business accounts and personal accounts. The business 

accounts act as the merchant and personal accounts act as buyers in a transaction. As soon as the 

user creates an account in PayPal for developers, the sandbox automatically creates an account 

from each of them. For example, pp.merch01-facilitator@example.com A default personal 

account. For example, pp.merch01-buyer@example.com. 

Some applications have the need for more accounts and that is why through the accounts 

website the user can create other accounts which are either personal or business. The user has the 

option to change details of the accounts, change password, to link any of the accounts to his papal 

for developers account, to clone or delete the accounts he wishes. Users are not allowed to delete 

the two original accounts created by the sandbox during registration. 

The sandbox also enables the user to mass upload up to forty accounts to their system, 

thus covering a wide range of possible scenarios of customers and transactions that the site may 

have. This property of sandbox is referred as bulking upload. To do this the user must upload a 

file that will describe these accounts and link to their sandbox account. This file is in the form of 

an array with the heading having in each column types of values that describe the sandbox 

account, e.g., Country_code, Account_type, Password etc. and in the lines of the array are the 

virtual accounts he wants to create. Rows number can vary from one to forty and their values 

must correspond to the corresponding column heading type. 

To check the quality of transactions executed by credit card, the sandbox gives the 

possibility of simulating successful transactions and transactions that have an error. To simulate 

https://www.sandbox.paypal.com/
https://developer.paypal.com/developer/accounts
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successful card transactions, the user must make sure he is in sandbox mode and then make a 

transaction. The sandbox allows users to give any future expiration date and for the CVV card 

code they are allowed to give any three-digit number except for American Express cards which 

want a four digit combination. For the card number, the sandbox offers a ready-made table of 

numbers that can be used for transactions. 

The sandbox enables us to trigger incorrect transactions by card by giving the correct 

details of the transaction except the name of the card owner to which we must pass one of the 

predefined rejection triggers sandbox gives us. The table below shows some of the rejection 

triggers. 

 

Test Name Trigger Processor Response code 

Fraudulent card CCREJECT-SF 9500 

Card is declined CCREJECT-BANK_ERROR 5100 

Table 3 Sandbox predefined rejection triggers 

 

When the user creates the accounts he wants for testing purposes and establishes the 

communication with PayPal payments form to his website, he can start making transactions. 

Each account involved in these transactions will begin receiving notifications that the user can 

view from the sandbox accounts site. When the user tests his application, he uses the sandbox 

mode and when he is ready, he returns to the normal PayPal mode. 

Sandbox is a positive environment for testing, which means that by its nature it is an 

environment that promotes the improvement of our application through the wrong scenarios. 

In addition to errors that can be detected in card transactions, we can also trigger errors that 

have to do with our transaction in general. Through parameters that the user can pass to the API 

during the transaction, he is enabled to trigger errors that have to do with the amount part of the 

transaction and errors for the non-amount part of the transaction. 

In our app we used the PayPal payment form in the reservation process where we gave the 

user the option to pay at the property or use the form to pay with a PayPal sandbox account or 

card.  
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3.3.6 – MySQL workbench 

MySQL workbench is a tool used to create and manage relational databases with the SQL 

programming language [24]. It provides a large set of data management, design, and visualization 

tools. In our application, we use workbench extensively. With its help we created our database 

and managed our tables and created useful ER diagrams to visualize the relationships between 

tables.

 

Figure 17 MYSQL Workbench 
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Chapter 4 – Implementation 

In this chapter we will see the final application implemented and we will explain how it 

works through the two Use Cases we described in chapter 3. 

 4.1 – BookingApp website 

The first thing our website users see in both cases is the home page.

 

Figure 18 Homepage 

 

From there the user has the option to see the hotels by pressing the Check Hotels button found in 

the middle of the page, he also has the option to register his hotel in the system via the Hotel 

Registration button and he has the option to log in to the system if he is an authorized user. 

As you see in figure by pressing the Check hotels button the user can see all the available hotels 

in the system presented in the form of cards that contain a hotel image, services, description, and 

a button in case the user selects the hotel. 
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Figure 19 Check hotels 

From there the user can search for hotels based on some specific search criteria such as the city, 

the dates of arrival and departure as well as the number of people. By pressing the red check 

availability button, the grid refreshes with the hotels that match the search criteria. 

In the case that the user selects one of the hotels, he must press the blue button found on the 

hotel's card. As can be seen in the image below, at this point the user can see more detailed 

information about the hotel he is interested in, search for available rooms and select rooms if he 

wishes. 
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Figure 20 Check room availability. 

In case that user selects the rooms, he is interested in and proceeds with the reservation process, 

he must press the blue Make Reservation button at the bottom of the page. Here we must point 

out that the button becomes available for selection only when the user selects rooms. 

When the user proceeds to make a reservation, the system redirects him to the following page as 

shown in the image below. 
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Figure 21 Reservation 

 

On the left side of the page the user sees information about his reservation and on the 

right side there is the form with the reservation details that the user must fill out. When the details 

are filled in, the user must choose a payment method to complete their reservation. If he chooses 

Pay in the Hotel, he must complete his reservation via the blue button at the bottom of the page. 

If the user chooses to pay by PayPal or card, the system proceeds to complete the booking 

automatically if the payment is successful. In the second case for testing purposes, we need to 

obtain the required credentials for the transaction from PayPal sandbox website. The figure above 
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shows the available accounts sandbox created for us. 

 

Figure 22 Sandbox accounts website 

   

We use the credentials from personal account to demonstrate a PayPal payment in our website.

 

Figure 23 Sandbox personal account credentials 



   

   

  32 

 

 Using email and password from sandbox personal account we can proceed to payment by 

PayPal.

 

Figure 24 PayPal form login 

 

Figure 25PayPal payment credits 
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In case of successful booking, the system displays the message shown in the image below.

 

Figure 26 Successful Reservation 

There is a button there that redirects the user to the beginning of the process if desired. 

If the user wants to register his hotel in the system, he must press the yellow button at the 

top of the page and follow the steps. The registration process contains 5 steps in which the user 

must provide the hotel information, provide available rooms, choose hotel services, upload 

images, create an account through which it will be managed by his hotel. 

In the image below we see the first step of the process where the user must provide hotel name, 

address, and description. 
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Figure 27 Registration step 1 

The second step follows where the user must state which rooms, he wants to make 

available and for specific date range. Date range is the first thing he needs to fill and then 

continues the room types through a modal that opens each time.

 

Figure 28 Registration step 2 

The next step is optional and has to do with the services offered by the hotel. Here, if the user 

wants, he can choose the services and proceed. The process is shown in the image below. 
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Figure 29 Registration step 3 

Then the user must upload a photo of his hotel or more and press continue. 

 

Figure 30 Registration step 4 

The last step has to do with creating an account that is linked to the hotel and has access to the 

system. There the user must provide the system with a unique username, unique email and 

password. The process is shown in the image below. 
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Figure 31 Registration step 5 

Finally, by pressing the Complete Registration button, you complete the registration process and 

show the user the following message with the option to connect to the account he just created if 

he so wishes. 

 

Figure 32 Successful Registration 
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The last Use Case scenario concerns users who have completed the registration process and want 

to manage their hotel. The system allows them to connect as shown in the image below.

 

Figure 33 Login 

If login is successful, the system displays the hotel dashboard option in the top bar and gives 

them access to their hotel dashboard.

 

Figure 34 Successful login 

The dashboard contains five options for hotel management. 
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Figure 35 Hotel Dashboard hotel info 

In the first case, as shown in the image above, the user can update hotel information and press the 

Update button 

In the second tab of the dashboard, the user can see a table with the available rooms that he has 

declared and also add other available rooms if he wishes. The image below shows the second tab 

of the dashboard. 

 

Figure 36Hotel Dashboard available rooms 
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In the third tab, the system loads the services dynamically and gives the user the possibility to 

update them through checkboxes, the relevant image follows. 

 

Figure 37 Hotel Dashboard hotel services 

Through the button entitled Update Services the user can apply his changes to the hotel. 

System also gives the user the option to add and delete images of his hotel, the only condition is 

that he is not allowed to have less than one image. The system takes care of this through the 

necessary code. The image below shows this process. 



   

   

  40 

 

 

Figure 38 Hotel Dashboard hotel images 

Finally, the user can see the reservations made by customers and the types of rooms they chose. 

User can delete a reservation if he wants.

 

Figure 39 Hotel Dashboard hotel reservations 

With the blue button he can see the available types and with the red button he can delete the 

reservation. 
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Figure 40 Hotel Dashboard hotel reservation types 

In addition to these, the system automatically posts to a page on Facebook via server.

 

Figure 41 Facebook Ads 

As shown in the image above, the system posts hotel name, minimum room rate and city in order 

to reach customers. 
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Chapter 5- Customized web service support 

 

 

In this section, the customized web service support provided for the communication and sale of 

rooms will be analyzed. More specifically, a communication protocol was created for continuous 

communication between this system and a PMS application. The following endpoints are 

provided for communication: 

1. bookingEngineReservations/getBookingAppAvailability 

2. bookingEngineReservations/saveReservation 

The first endpoint provides availability and the second accepts and stores the reservations that 

have been made through the booking application. The above endpoints are public so they can be 

used by external applications. Calling the first endpoint returns a JSON file of the structure 

shown in Figure 76 which includes the number of rooms according to their type and their 

availability per date.  

 

Figure 42 Get Availability Endpoint 
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The information about room pricing per night is also provided. Calling the second endpoint 

returns a JSON file of the structure shown in Figure 77 which includes information about 

reservation such as check-in date, check-out date, reservation status, customer info, total price, 

payment status, and information about reservation types such as room type, number of rooms, 

number of children, number of adults and nutrition plan. 

 

Figure 43 Save Reservation Endpoint 

As shown in Figure 78, the available hotels of the booking application are shown, where the hotel 

that appears in the list is the hotel that uses the specific PMS. Then, as seen in Figure 79, the user 

selects a single room for the dates 2023-03-22 to 2023-03-26. All room availability data shown in 

the image are updated dynamically based on the customized web service. 
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Figure 44 Available Hotels Booking System 

 

 

Figure 45 Available Rooms Of Hotel Booking System 

Then, in Figure 80 below, the form that the user must fill in with his personal details as well as 

the payment options can be seen. Finally, Figure 81 shows that the reservation from the side of 

the booking application was successful. 
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Figure 46 Payment Booking System 

 

Figure 47Successful Reservation Booking System 

 

In Figure 81 below, the list of reservations can be seen, and it can be observed that the last 

reservation is the reservation received from the booking application. Finally, Figure 82 illustrates 

the reservation types of the received reservation. 
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Figure 48 List of Reservations 

 

Figure 49 View Reservation Types 

Figure 84 below illustrates the communication architecture between the PMS application and the 

Booking application. More specifically, through the communication protocol that was created, 

the Booking app can request availability from the PMS through an http GET request. Also, the 

Booking application makes an http POST request to the PMS application when a new booking is 

made. With the architecture described above, the communication between the PMS and the 

Booking App was ensured in real time. 
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Figure 50 Architecture with customized web service support 
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Chapter 6- Conclusion and Future work 

6.1 Conclusion 

In conclusion, we could say that creating an online travel agent is a very interesting 

process. It is one of the first full stack applications that I designed and implemented, and it gave 

me the opportunity to apply techniques and technologies that I did not have to work with in the 

past. It's a hot topic in the ever-growing tourism industry and worth investing some time into. My 

goal was to create a system that will help hotels increase their profit and help customers find what 

they want. 

6.2 Future Work 

The development of such a system has many requirements and difficulties, certainly some 

parts of the work could be done differently, and more things could be added. Some of these ideas 

are shown below: 

 

● Add more hotel search filters. 

● Add more information about hotel rooms such as pictures and services. 

● We could send the reservations via email to the clients. 

● We could add other types of accommodation besides hotels e.g., Apartments, 

cabins etc. 

● The system could also promote other services such as finding tickets or 

restaurants. 

● The system could be redesigned to be fully responsive on all devices. 

● Add other security mechanisms. 

● Add more features to the dashboard. 

● To redesign the system for Facebook ads so that it includes other parameters for 

choosing the hotel that advertises. 

● Give users more option to register to the system.  

● Add the location of the hotels on a map. 
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Certainly, many more ideas could improve and make the system more complete, nevertheless I 

hope I managed to create a worthwhile application. 
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