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Abstract 
The topic of the article is the development of a software system consisting of a Windows-based application 
written in the C# programming language and a user application developed for Android mobile devices. Togeth-
er, these applications form a cashless payment system whose purpose is to speed up the purchasing process. To 
enable fast data processing, the widely used QR code technology was applied. In order to achieve the previ-
ously mentioned goals, it was necessary to use free external libraries to implement the required functionality. 
Thanks to the digitalization of operations, all financial transactions can be tracked on an event-by-event basis, 
which significantly increases security. The goal was to create modern, user-friendly interfaces so that the 
system can be widely adopted. Large-scale events such as festivals and concerts involve high transaction vol-
umes within limited time frames. Traditional cash-based systems often lead to long queues, accounting errors, 
and security risks. This proposal outlines the implementation of a QR code–based cashless payment system 
to enhance operational efficiency, security, and user experience. The adoption of a QR code–based cashless 
payment system at festivals and concerts significantly improves efficiency, security, and user satisfaction. The 
proposed solution is scalable, cost-effective, and aligned with modern digital transaction trends, making it 
highly suitable for large-scale events.
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Introduction
The rapid development of digital technologies has led to signifi-
cant changes in the way financial transactions are performed [1–
4]. Cashless payment systems have become increasingly popular 
due to their speed, security, and convenience [2–4]. This trend 
is especially relevant in environments where a large number of 
transactions must be processed in a short period of time, such as 
festivals, concerts, and large public events [5–7].

Traditional cash-based payment methods often result in inef-
ficiencies, including long waiting times, human errors in ac-
counting, and increased security risks [5–8]. These challenges 
highlight the need for modern digital solutions that can optimize 

transaction processes and improve the overall user experience 
[5–8].

Technologies and System Components
The developed system is based on modern software technologies 
and consists of two main components:

A desktop application developed in C# using the .NET frame-
work A mobile application developed for Android devices The 
system utilizes a cloud-based database (Firebase) to ensure re-
al-time data synchronization between the applications [9]. QR 
code technology plays a central role in the system, enabling fast 
and reliable transaction processing [10–12].



 

www.mkscienceset.comPage No: 02 J of Fin Int Sus Ban Mar 2026

External libraries such as ZXing were used for QR code gener-
ation and scanning [13], while Newtonsoft.Json was applied for 
efficient data handling [14].

System Architecture and Methodology
The system architecture was designed with scalability, efficien-
cy, and reliability in mind.
The workflow of the system includes the following steps:
1.	 User registration and account creation
2.	 Generation of a unique QR code for each user
3.	 Transaction execution via QR code scanning
4.	 Real-time data update in the cloud database
5.	 Transaction tracking and history visualization
The development process included system design, implementa-
tion, testing, and validation phases. Special attention was given 
to user interface design to ensure simplicity and usability [15].

Results and Discussion
The literature on cashless event systems and QR/mobile pay-
ment environments indicates that such solutions can contribute 
to faster transactions, reduced waiting times, improved real-time 
operational control, stronger transaction traceability, and better 
user experience [5–8,16]. The implemented architecture of the 
present system is aligned with these advantages. The use of a 
cloud-synchronized database also supports real-time transaction 
visibility [6], [9]. However, certain limitations remain, including 
dependence on connectivity and the need for initial system setup 
and onboarding [9].

Conclusion
This paper presented a cross-platform cashless payment system 
based on QR code technology. Prior literature and payment stan-
dards indicate that QR-based and cashless systems can improve 
operational efficiency, payment convenience, transaction visibil-
ity, and user experience in high-throughput event environments 
[2–7], [10–12], [16]. Future improvements may include the in-
tegration of additional technologies such as NFC payments, ad-
vanced analytics, and enhanced security mechanisms. The pro-
posed solution therefore fits the broader digital transformation of 
payment systems [1–4].
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