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AHoTanis

Y pobomi posersnymo po3pobky npoepamnoz2o 3acoby OHAAUH-OPOHIOBAHHA NOCTYe V cepi 8I0NOYunKky ma
po3eaz (Keumxu, mypu, 3axoou) 3 NiOMPUMKOIO NOBHO20 YUKTY 63AEMOOII KOpUCmysaua 3 cepsicom: nepeiso
npono3uyit, 6udip yacy/micyb, o0QopmieHHsT OPOHIOBAHHA, OMPUMAHHA NIOMBEPONCEHHST MA  KepyBaHHs
3AMO8NIeHHAM. 3anponoHo8ano MOOYIbHY APXiMeKmypy 3 pONamu «KIEHM/AOMIHICMPamop/meHeoicep KOHMeHmy»,
Kanenoapem OOCMYNHOCHI, NIOCUCMEMOIO CNOGiWeHb Ma JICYPHAIOM NOOIU, Wo 3abe3neuyec NnpocmedlNcy8aHicms
smin. Okpemy ysazy npudineHo 6esneyi ma 3axXucmy NEPCOHANbHUX OAHUX! PONbOBOMY OOCMYNY, ayOUm-i02am,
MiHIMIzayil 0anux ma sionosionocmi eumoeam GDPR ons onnaiin-cepsicie. /s oyinku epekmueHoCmi 6U3HA4EHO
KPI  (wac niomeepOoicennst  OpOHIOBAHMS, — HACMKA  CKACYB8AHL,  3A6AHMAJICEHMSI  PecypCi8,  KOHEepCis
nepe2nsio—0poHI06anHs) i nioxio 00 NOPIGHAHHS NOKAZHUKIE 00/NICTIA BNPOBAOIICEHHSL.

KarouoBi ciioBa: oHIaliH-OpOHIOBaHHS, NO3BULISA, KBUTKH, TYpH, KaJIeHIap JOCTYIHOCTI, CHOBIIIEHH,
ponvoBuil noctyn, GDPR.

Abstract

This paper addresses the development of an online booking application for leisure and entertainment services
(tickets, tours, events). The solution supports the end-to-end user journey: browsing offers, checking real-time
availability, creating a reservation, receiving confirmation, and managing changes or cancellations. We propose a
modular architecture with clear separation between the public catalogue, booking engine, availability calendar,
notification service, and an administrative back-office for managing offers and capacities. Security and privacy are
treated as first-class requirements: role-based access control, immutable audit trails, data minimisation, and lawful
processing under GDPR are incorporated into the design. The expected outcome is an MVP that can be integrated
with third-party ticketing providers and payment gateways, while enabling KPI-driven evaluation (confirmation
time, cancellation rate, resource utilisation, and view-to-booking conversion).

Keywords: online booking, leisure services, event ticketing, availability calendar, notifications, RBAC, audit
log, GDPR.

The leisure and entertainment sector increasingly relies on digital channels to attract customers and
distribute capacity. However, small and medium providers (local venues, tour operators, studios, activity
organisers) often combine several disconnected tools: social-media messaging for enquiries, spreadsheets
for schedules, and manual phone confirmation. This fragmentation increases response time, creates
double-booking risks, and reduces conversion, especially during peak demand.

The aim of the work is to design and implement a software product that enables users to browse offers
and book services online, while giving administrators practical controls over availability, capacities, and
the booking lifecycle. The object of the study is the end-to-end booking process in leisure and
entertainment services, and the subject is the set of architectural and software solutions required to
integrate a catalogue, booking engine, and administrative management module.

From a business-process perspective, the proposed solution formalises the following stages: (i)
publication of offers (events, tours, sessions) with constraints (time slots, venue capacity, pricing rules);
(i1) customer selection and availability check; (iii) reservation creation and confirmation; (iv) changes,



refunds, and cancellations; and (v) administrative reporting and analytics. The process is modelled to
minimise manual actions and reduce confirmation latency [1, 3].

The architecture is organised around a service-oriented modular core. The public-facing layer provides
a searchable catalogue and booking Ul, whereas the domain layer encapsulates availability, pricing, and
reservation rules. A dedicated notification service delivers confirmations and reminders via
email/SMS/messengers. The back-office enables administrators to manage inventories, publish schedules,
review booking histories, and resolve conflicts. A lightweight integration layer (REST API and
webhooks) supports synchronisation with external ticketing providers and calendars [2, 4-6].

For availability management, the system maintains a canonical calendar of resources (venues, guides,
seats, time slots) and uses optimistic concurrency control to prevent double bookings across concurrent
requests. When multiple resources must be allocated (e.g., guide, vehicle, and time slot), reservation
transactions validate constraints atomically and return immediate feedback to users. Such real-time
performance requirements are well-documented for reservation systems operating under peak loads [6].

Security and privacy are critical because booking workflows process personal data (names, contacts,
preferences) and, at times, paymentrelated metadata. The design adopts role-based access control
(RBAC) with least-privilege permissions, immutable audit logging for administrative actions, and secure
session management aligned with OWASP ASVS recommendations [7]. For EU users (including minors
in certain cases), lawful processing and transparency requirements must be satisfied; legitimate interest as
a legal basis requires a documented balancing test and safeguards, as summarised by the EDPB guidelines
[5]

If payment processing is integrated, the MVP delegates card data handling to PCI-compliant payment
service providers and limits the system to tokenised references and receipts. This reduces scope while still
meeting operational needs. Where in-scope components exist, PCI DSS requirements (notably
multi-factor authentication and monitoring) inform security controls [8].

The system’s effectiveness will be assessed through KPI before/after comparison: average time to
confirm a booking, share of cancellations and no-shows, utilisation of capacity by time period, and the
conversion rate from offer views to completed reservations. Additional operational metrics include
administrator handling time per booking and the frequency of conflict resolution interventions. The
expected result is an MVP that standardises booking operations, improves customer experience, and
provides actionable analytics for service capacity planning.
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