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Java та сучасних технологій. Це забезпечує можливість тестування як API, 

так і UI рівнів. Впровадження даної системи сприяє оптимізації процесу 

тестування, зниженню кількості помилок у продакшн середовищі та 

загальному покращенню ефективності, продуктивності й надійності 

програмного забезпечення. 

Ключові слова: тестування, мова програмування, фреймворк, продуктивність, 

надійність. 

 

Annotation: The research focuses on the development of an automated testing system 

for web applications, created using the Java programming language and modern 

technologies. This system enables testing at both the API and UI levels. The 

implementation of this solution contributes to the optimization of the testing process, 

reduction of errors in the production environment, and overall improvement in the 

efficiency, performance, and reliability of software. 

Keywords: testing, programming language, framework, performance, reliability. 

 

The software development industry today is characterized by high dynamics 

and intense competition. The constant growth of requirements for the quality of 

software products, the speed of their creation and the need for rapid changes 

necessitate the use of more effective approaches to quality assurance. Testing plays a 

crucial role in this process, as it allows for the timely detection of defects, prevention 

of their appearance in the final product version and ensuring the stability of its 

functioning [1]. 

Despite their simplicity and accessibility, traditional manual testing methods 

are not sufficiently effective for large-scale projects. They require significant time 

and human resources and are vulnerable to subjective factors and human errors. As a 

result, automated testing is increasingly being used as the main tool for software 

quality control [2, 3]. Its application helps reduce time costs, improve accuracy, and 

ensure consistency when verifying large volumes of functionality. 
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Automated testing covers different levels of testing – from user interface (UI) 

testing to interaction with application programming interfaces (API). This 

comprehensive approach allows for the identification of errors in both the visual part 

of the application and its logic and data processing. 

The goal of this research is to develop a system for automated testing of web 

applications using the Java programming language and modern technologies that 

enable testing at both the API and UI levels. The implementation of such a system 

improves the efficiency of testing, reduces the number of errors in the production 

environment, and enhances the overall quality of the software product. 

During development, special attention was paid to selecting technologies that 

ensure system stability, scalability, and ease of maintenance. The Java programming 

language was chosen due to its popularity, a large number of libraries for testing and 

an active community. Additional tools and frameworks are used to organize modular, 

integration, and end-to-end testing within a single environment. 

The research also addresses current issues related to the structuring of test 

scenarios, choosing approaches to their design, ensuring ease of maintenance, and 

effective integration with continuous integration and delivery (CI/CD) processes. 

This approach ensures constant software quality control throughout its life cycle. 

Integrating automated testing into the development process reduces risks and speeds 

up the release of new product versions. 

The development of a comprehensive automated testing system based on Java 

language and a modern technology stack is an important stage in improving quality 

assurance processes in web development. One of the key advantages of automated 

testing is its integration into the CI/CD pipeline, ensuring automatic test execution 

with each change in the code base. This enables the early detection of defects, 

significantly reducing the time needed to fix them. 

Modern requirements for web applications include aspects of performance, 

stability and compliance with functional requirements. Given the constant changes in 

software and growing business expectations, it is critically important to ensure the 
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ability to quickly and reliably test all functionality of the system. In this context, 

automated testing becomes an indispensable tool. 

A key feature of this project is the creation of an information system that 

enables QA specialists to efficiently create, organize, store, and run automated tests at 

both the API and UI levels. Such a system is easy to use, easily adaptable to changes 

in software architecture and scalable. 

The proposed solution provides for the classification of tests by functional 

modules or business logic, significantly simplifying navigation and management of a 

large number of test cases. Moreover, the system supports the creation of tests 

understandable even to non-technical personnel, which facilitates the adoption of 

automated testing practices in teams with a lower technical skill level. 

The system is designed for teams of developers and testers involved in creating 

web applications – from small startups to large enterprises implementing DevOps and 

CI/CD practices. It will be especially useful in Agile and Scrum environments where 

frequent regression testing is required. 

The development is targeted at enterprises supporting complex web systems 

with many microservices, integrations and APIs. In such cases, manual testing 

becomes ineffective, and automation is the only viable solution. 

The entire system is implemented in Java, ensuring high compatibility, support, 

and integration with existing corporate solutions. Input data (test cases, test types, 

execution parameters) are defined through configuration files or command-line 

interface (CLI) parameters, while test results are generated in structured formats (e.g., 

JSON or HTML) for further analysis. 

The developed system can be used in IT companies that maintain and support 

web projects, particularly in e-commerce, logistics, delivery, and similar domains. It 

will also be useful for teams adopting DevOps approaches and requiring automated 

test execution after each code change. 

The system must be compatible with Windows and Linux operating systems, 

support CLI or REST interfaces for integration with Jenkins or other automation 
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tools. It also supports the creation, editing, and execution of tests for the 

novaposhta.ua website – functional API tests using FeignClient and UI tests using 

Selenide. The application must support both local and CI environments and include a 

REST interface (Spring Boot) with configurable parameters such as environment 

settings, URLs, and timeouts. 

The system is optimized to run on personal computers with at least an Intel i5 

processor, 8 GB of RAM, 500 MB of free space, and Windows 10+ or Linux (e.g., 

Ubuntu 20.04+). Required components include Java JDK 17+, Maven, and 

WebDriver-compatible browsers (e.g., Google Chrome). The system supports parallel 

test execution, which requires a multi-core processor. 

Conclusions. As part of this study, a system for automated web application 

testing was developed using the Java programming language and modern 

technologies that support API and UI-level testing. The implementation of this 

solution allows for comprehensive testing of web application functionality, enhancing 

the overall software quality. 

The integration of automated tests into the CI/CD process significantly reduces 

the time required for testing while maintaining high levels of accuracy and reliability. 

Reducing the impact of human factors increases the consistency of results and avoids 

mistakes caused by inattentiveness or tester fatigue. 

The practical results of the study confirm the effectiveness of using automated 

testing in modern development workflows. The proposed system not only optimizes 

team operations but also contributes to the early detection of defects, positively 

impacting the quality of the final product. 

The results obtained have practical significance and can serve as a foundation 

for further development in the field of testing automation. The creation of such an 

information system is a significant contribution to improving software quality, 

shortening the development life cycle, and ensuring stable delivery of new features to 

end users. 
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