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Hotel and accommodation booking management service for traveling in Ukraine

Even in such a difficult time as today, traveling around the country remains relevant and necessary
for many people. They are necessary for work, inspire and cheer people up, make life full, bright, and add
meaning. This prompted the creation of a booking management service for hotel and accommodation for
traveling in Ukraine. The system allows to choose the desired place of accommodation, according to
certain criteria, pay for it, view your booking history in personal account, and leave a review. It also
provides tools for cooperation with the owners of such places of accommodation, who can place them on
the website, manage them and process bookings. A monolithic architecture and MVC and Client-Server
patterns were used to build the service. The server side is implemented in the PHP programming language
using the Symfony framework, and the client side is implemented using the JavaScript library React. Nginx
was chosen as a web server. The Docker tool was used to deploy the application. The system uses MySQL
as the main database, consisting of 18 tables, and is supplemented by MongoDB, which has 2 collections.
During the development process, special attention was paid to testing and error handling, which made it
possible to increase the reliability, security and intuitiveness of the system, ensuring stable operation and
minimizing the possibility of errors. The developed service meets modern requirements and has the
following features: modern and adaptive design, user-friendly interface with the ability to create a
personal account, and support for signing in via Google.
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Relevance of the topic. Modern life is impossible to imagine without traveling, where comfort during a
business trip or vacation is ensured by pre-booked accommodation. Unfortunately, due to the current situation in
the country, traveling has become less relevant. However, every citizen has the right to temporarily change their
place of accommodation, has the right to rest and escape from everyday worries. So how do you book
accommodation? The solution to this problem is a system that will allow customers to book accommodation that
meets their needs, and owners to post their places of accommodation. It will provide a quick search for
accommodation, compare prices and view reviews, greatly simplifying and speeding up the selection process.

The service will not only save time, but also provide a wide range of accommodation, allowing the user to find
the option that best suits his requirements.

Analysis of the latest research and publications on which the author relies. The topic under consideration
is quite common, so similar developments can be found on the market. In order to form a clear vision of the final
product, it is important to analyze existing analogs, identifying their advantages and disadvantages. Consider
several similar products for comparison. One of them is Hotels24.ua [1]. This is a free accommodation booking
service in Ukraine that contains a large selection of hotels and is popular, although it looks quite simple and
outdated. Among the advantages are a convenient search with filtering and sorting, the ability to view the location
of the accommodation on the map, and the availability of a review system. The disadvantages include the lack of
the ability to create a user account (this feature is available only to hotel owners), outdated design, and the lack of
a Google login. GoHotels is another free online accommodation booking service in Ukraine [2]. Although the
website also has a somewhat outdated design, it is more interactive and functional. Its main advantages are the
availability of a personal account (which the previous analog does not have), a page with announcements and
events with interesting articles about places of interest in Ukraine, and an interactive map. Among the
disadvantages, it is important to note the outdated design, as well as the lack of adaptability for mobile devices
and the ability to log in via Google. Another example is HOTELS-OF-UKRAINE, a website for choosing
accommodation that differs from its previous analogs primarily in its pleasant and responsive design [3]. It offers
a large number of places to book, as well as an interactive map that allows to view nearby attractions and
restaurants. The main disadvantage of this service is the lack of authorization on the site, which is why hotel
owners cannot create accounts for cooperation.

The purpose of the article is to research the development of a service for managing hotel and accommodation
reservations for traveling in Ukraine. The proposed system is distinguished by a modern and adaptive design, a
user-friendly interface with the ability to create a personal account, and support for logging in via Google.
Presentation of the main material. The primary stage in the design of any software product is the choice of
architecture, which determines its performance, scalability, and ease of development. The correctness of the
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architectural solution determines how easy it will be to make changes to the system, add new features and support it.
The optimal solution turned out to be a monolithic architecture. Within its implementation, the architectural
patterns MV C [4] and Client-Server [5] were applied.

MVC (Model-View-Controller) is an architectural pattern that structures an application into three main
components: a model (for working with data), a view (for displaying data to the user), and a controller (for
managing the interaction logic). This allows to isolate business logic from the user interface, simplifying system
support and development. Today, the MVC pattern is actively used in many web applications, precisely because
it provides scalability, ease of support, and ease of extending functionality.

Client-Server architecture is also the basis for most modern websites and Internet services. It involves a client
part that requests resources and a server part that is responsible for providing them.

Interaction between the server and the client occurs through HTTP requests using the RESTful API [6].
RESTful API is an architectural approach to an application program interface (API) that uses HTTP requests to
work with resources. GET, PUT, POST, and DELETE requests provide the ability to get, update, create, and delete
resources, respectively.

This choice of system architecture led to ease of development, scalability, and ultimately perfection.

The stage of choosing the tools to implement the application is also quite important, as it determines the
success of the project as a whole.

For the server-side implementation, the popular programming language PHP was chosen, which has
established itself as a reliable tool with a large developer community, making it easy to learn and use.

Among the numerous PHP frameworks Symfony [7-8] was chosen, known for its flexibility and scalability
in projects. The Symfony framework offers a modular approach that allows to quickly develop solutions using
ready-made components. This not only reduced development time but also avoided writing repetitive code. An
important aspect is also the ability to implement the MV C architectural pattern, which provides a clear division of
responsibilities in the code, as mentioned above.

To optimize the processing of requests, the API Platform framework [9] was chosen, which offers a
comprehensive set of tools for efficient and fast work with APIs, in accordance with modern standards.

The client side is implemented using the React JavaScript library [10]. It allows to quickly create interactive
interfaces and web applications by writing less code than when using regular JavaScript. React provides the ability
to divide interfaces into reusable components, which greatly simplifies development.

Nginx was chosen as the web server due to its high performance, reliability, and ability to efficiently handle
numerous simultaneous connections.

To deploy the application, Docker [11] is used, which allowed to represent system components in the form of
containers, easily manage and scale them. The use of Docker has significantly increased the efficiency and speed
of software product development.

This set of technologies ensured convenient and easy development, which resulted in an advanced system that
met the requirements.

Figures 1-3 shows a use case diagram that visualizes the main scenarios of interaction between users of

different types with the proposed application.
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Figure 1. System client use case diagram
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Figure 2. Owner of place of accommodation use case diagram
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This diagram provides a clear idea of what functions the developed system has to meet all the needs of users,
among which the main ones are:

e system client:

o registration and login to the account, along with setting up two-factor authorization and choosing a role;

o viewing places of accommodation (with the use of appropriate filters), along with viewing the list of
rooms in them, with their subsequent booking on the selected dates and payment for this reservation;

o viewing the history of bookings and their costs, with the ability to pay for the reservation within 20
minutes, if payment has not been made earlier;

e owner of place of accommodation:

o  creating places of accommodation, along with proposals (subject to the administrator’s approval) of new
amenities for them, adding settlements and editing, deleting and changing the activity of places of accommodation;
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o adding rooms, along with proposals (subject to the administrator’s approval) for new amenities for them,
changing the availability of rooms, and editing and deleting them;
o viewing reservations by place of accommodation;
removal of incorrect reviews about places of accommodation;
system administrator:
verification and placement of hotels, with the ability to add a comment in case of refusal to the owner;
viewing all accommodations, including their rooms and reservations;
creation and viewing accommodation types, edit and delete them;
viewing settlements, with the ability to change their activity, edit and delete them;
viewing the amenities for accommodation, with the ability to approve, edit and delete them;
viewing room amenities with the ability to approve, edit, and delete them;
viewing logs;
viewing transactions.
The next stage of system design was the creation of a database. The main database in the system is MySQL [12].
Its structure is shown in figure 4.
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Figure 4. Structure of the MySQL system database

The database contains 18 tables, the main ones are:

e  The «user» table contains data on system users (email, first name, last name, password, role, availability,
two-factor authentication status, etc.)

e The «property» table describes the essence of the places of accommodation that users can book (name,
description, locality, latitude, longitude, rating, verification status, etc.)

e The «room» table describes the essence of the rooms that are located in the places of accommodation
(room type, number of guests, price per night, etc.).

e The «booking» table contains information about the reservation (data about the person for whom the
reservation was made, status, date of arrival, date of departure, etc.).

e The «transaction» table contains data on transactions created during booking (amount of the transaction,
its status, date of payment, etc.).

The system also uses the MongoDB database [13]. It is the best choice for storing temporary or large data.
MongoDB is known for its flexibility and scalability, which makes it possible to efficiently process large amounts of
information and quickly perform write and read operations. This made it an ideal complement to the main MySQL
relational database in the proposed system. MongoDB is used to store logs and create a temporary user entity at the
time of registration. It consists of 2 corresponding collections. Logs are used to track events and actions of users or
the system, and a temporary user entity, which is intended to confirm the creation of an account, is used to work with
the code that users receive by mail. Let’s consider the process of booking accommodation based on the built sequence
diagram (fig. 5). The diagram shows all stages of user interaction with the system, from the beginning to the end of
this process.
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Figure 5. Sequence diagram of accommodation booking

First, the system user (client) selects the desired place of accommodation from the list, setting the necessary
search parameters. Having read the detailed information about the selected place, indicates the dates of arrival and
departure, as well as the number of guests. From the list of available options, which displays only available rooms,
the user selects the desired one and goes to the form for entering the booking data. After checking all the details,
the user goes to the payment page using the external service LigPay. At this stage, the system creates a transaction
and a reservation with the status «Pendingy.

After entering the payment details, the customer completes the payment, after which the status of the
reservation and transaction changes to «Paid» and the selected room becomes booked. Since working with the
LigPay service is a rather important stage of booking, let’s consider one of the methods of the Transaction
Controller controller. In the createTransaction method, where the Transaction and Booking entities are created,
the data from the request is first received, then the availability of the required data is checked using the
CheckRequestDataService, after which the existence of the user and the selected room is checked (fig. 6).

Figure. 6. Checking the data from the request, the existence of the user and the selected room

284



ISSN 2706-5847 Ne 1 (95) 2025

Next, a reservation is created and validated, and a transaction is created using the appropriate services (fig. 7).
Both entities receive the status «Pending». After that, they are saved into the database.

Figure 7. Creating a booking entity and a transaction and writing them in the database

Subsequently, direct work with the LigPay service takes place (fig. 8). A signature is generated with predefined
parameters that are filled in according to the documentation. In addition, the online service Webhook site is also used,
which allows testing and debugging the receipt of webhooks. It is used to receive a payment-callback from the LigPay
service, after which the data is redirected to the website for further processing. The response returns the actual
signature with its parameters for further use on the front-end of the application.

Figure 8. Working with the LigPay service and returning data to the client side of the system

Below is a demonstration of the application interface and how it works.

At the beginning of the website, the user is greeted by the main page, which displays all the available
accommodation (fig. 9).

The client has the opportunity to select the number of places displayed on the page, and the total number of
available places is displayed on the right side. There is also a filter that helps to quickly find accommodation that
meets specific needs.
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Figure 9. Home page with accommodation search

Figure 10 shows a list of rooms for a given accommodation. In order to view their availability, the user must
specify the arrival and departure dates and the number of guests.
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Figure 10. Accommodation details (check-in / check-out time, rooms)

When logging into the system as the owner, all the places you own are displayed. It is easy to find what is
needed by filtering (fig. 11).
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The application is fully responsive, and each page can be easily viewed on mobile devices. This provides users
with convenient access to all functions and services of the application, regardless of the type or size of their device
screen, which significantly improves the overall user experience (fig. 12).
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Figure 12. Application adaptability

During the development of the software product, special attention was paid to testing and error handling, which
significantly improved the reliability and security of the system. Thorough validation of forms, the use of loaders
for buttons and filters, and blocking of inaccessible actions helped to ensure the intuitiveness and stability of the
application. This comprehensive approach to handling errors and preventing unwanted user actions improved the
overall user experience and minimized the possibility of errors in the process of interacting with the system.

Conclusions and prospects for further research. As a result of the development, a perfect software product
was obtained that meets the formulated requirements and expectations of users. The introduction of such a hotel
and accommodation booking management service for traveling in Ukraine will provide a convenient booking
process, increase the level of customer service and simplify the process of managing accommaodation.
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iHcmpymenmu 05 CRi6Npayi 3 6JIACHUKAMU MAKUX MICYb NPOACUBAHL, WO MOXHCYIMb posmiugyeamu ix Ha éebcaiimi, Kepysamu
HUMU ma 06pobioeamu oponiosanns. [Jns nobyoosu cepsicy 6yio sukopucmano MoHorimuy apximexmypy ma namepru MVC
i Client-Server. Cepsepna wacmuna peanizosana na mogi npocpamysanns PHP 3 euxopucmannsm ¢peiimeopry Symfony, a
KIIEHMCbKA yacmuHa — 3 euxopucmanusm JavaScript oioniomexu React. Ak eebcepsep obpano NQinX. Jua poseopmarms
3acmocyHKy euxopucmanuti incmpymenm Docker. ¥V cucmemi sacmocosana MySQL sik ocHoeHa 6a3a Oanux, wo CKiadaenves
3 18 mabnuys, ma oonosnena MongoDB, wo mae 2 konekyii. B npoyeci po3podxu ocobausa yeaza npudiianacs mecmysanto
ma o6podYi ROMUNLOK, WO 00360AUL0 NIOBULUMU HAOTIHICMb, 6e3neKy ma IHMYImueHICIMb cucmemu, 3abe3neyyyy CmabiivbHy
poOOmY i MIHIMIZYIOUU MOJICIUBICTNG SUHUKHEHHS. ROMUNOK. Po3pobnenuil cepsic gionosioac cyuacnum eumozam ma mac maxi
0cobaUOCMI: CYHACHULl Ma a0anmueHull OU3aiiH, 3pyuHuil iHmep@elic 3 MOJNCIUBICIIO CMBOPEHHs 0CODUCMO20 Kabinemy,
niompumxa exo0dy uepes Google.

Knrouosi cnosa: sebcepsic; bpontosanns; scumno; Symfony; React.
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