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AI AS A DEVELOPER TOOL: GITHUB COPILOT AND OTHER ARTIFICIAL 

INTELLIGENCE ASSISTANTS 

 

A. Taran, S. Sotnik 
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Е-mail: artem.taran1@nure.ua 

Annotation: The study provides a comprehensive analysis of the use of artificial intelligence as a 

tool to support software developers. The research systematizes the functional capabilities and 

limitations of modern AI assistants, analyzes their impact on the development process, and 

establishes the boundaries of the technology's applicability in complex and critical domains. The 

work substantiates the view that AI is transforming the role of the programmer, shifting the focus 

from writing code to architectural work and quality control, making the study of this symbiosis 

critically important for the effective future of the software industry. 

Кey words: artificial intelligence, AI assistants, programming, software development, GitHub 

Copilot. 

 

ШI ЯК ІНСТРУМЕНТ РОЗРОБНИКА: GITHUB COPILOT ТА ІНШІ АСИСТЕНТИ ЗІ 

ШТУЧНИМ ІНТЕЛЕКТОМ 

 

А. Ю. Таран, C. В. Сотник 

Харківський національний університет радіоелектроніки, 

Україна, 61166, Харків, пр. Науки 14 

E-mail: artem.taran1@nure.ua 

Анотація: У роботі проведено комплексний аналіз використання штучного інтелекту як 

інструмента підтримки розробника програмного забезпечення. Дослідження систематизує 

функціональні можливості та обмеження сучасних ШI-асистентів, аналізує їхній вплив на 

процес розробки, а також встановлює межі застосовності технології у складних та критичних 

доменах. Робота обґрунтовує положення про те, що ШI трансформує роль програміста, 

зміщуючи акцент з написання коду на архітектурну діяльність та контроль якості, що робить 

вивчення цього симбіозу критично важливим для ефективного майбутнього індустрії 

програмного забезпечення. 

Ключові слова: штучний інтелект, ШI-асистенти, програмування, розробка програмного 

забезпечення, GitHub Copilot. 
 

Artificial intelligence (AI) today is radically transforming the role of the developer, functioning 

not merely as an auxiliary tool but as a full-fledged intellectual partner in the code creation process 

[1-9]. Replacing traditional programming, which relied solely on manual work and experience, is a 

human-AI symbiosis, where intelligent systems analyze context, suggest entire blocks of code, 

automate routine tasks, and significantly increase productivity. The history of these changes begins 

with the development of automation and code analysis tools, which evolved from simple 

autocompletions to complex developer support systems [10-15]. 

Specific tools like GitHub Copilot, Amazon CodeWhisperer, Tabnine, or local models such as 

Code Llama bring this transition to practice. They integrate directly into the development 

environment (IDE) and, based on deep analysis of millions of lines of code, offer relevant 

autocomplete suggestions, create functions based on descriptions in comments, fill in template code, 

and help identify errors. This transforms programming into an interactive dialogue where the 
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developer defines high-level tasks and architectural decisions, and the AI assistant handles the 

technical implementation, significantly reducing cognitive load and speeding up development. 

Thus, a modern AI development tool is not just a «coding assistant», but a systemic component 

that improves product quality through template standardization, reduces technical debt, and opens up 

opportunities for innovation, allowing programmers to focus on the complex, creative aspects of a 

project. Let's start by comparing traditional programming with AI-assisted programming (Table 1). 

 

Table 1 – Comparison of traditional programming and AI-based programming 

Aspect 
Traditional approach to 

programming 

Approach using AI assistants 

Coding 
The programmer writes each line 

of code manually 
AI suggests ready-made code snippets based on 

context 

Development 

speed 

Relatively slow, depends on the 

programmer's experience 

Significantly higher due to code autogeneration 

Routine 
operations 

Executed manually Automated by AI assistants 

Number of errors 
Higher likelihood of syntax 

errors 

Reduced thanks to prompts and checks if 

controlled 

Learning new 
technologies 

Requires additional time and 
documentation 

AI helps explain code and provide examples 

Developer role Direct performer Analyst, controller, and solution architect 

Code quality 
Depends on the individual 

experience of the programmer 

Increases if properly controlled 

Risks Human factor Incorrect code generation, dependency on AI 

 

AI assistants for programmers are based on large language models trained on substantial amounts of open-

source code, documentation, and technical texts. They are capable of understanding the syntax and semantics 
of programming languages, analyzing code context, and generating meaningful code snippets. Such assistants 

perform a wide range of functions: code autocompletion, generation of functions and classes, explanation of 

algorithms, suggestions for fixing errors, as well as assistance in writing comments and documentation. An 

important feature is that the AI assistant works directly in the development environment or in a dialogue 
format, making it accessible and convenient for a programmer's daily work. In addition to practical benefits, 

AI assistants also serve an educational purpose, facilitating faster learning of new technologies and the 

improvement of developers' skills. 
GitHub Copilot is a prime example of a modern AI assistant actively used in professional software 

development. Its main feature is tight integration with popular development environments and the ability to 

generate code in real time. Copilot analyzes the current file context, project structure, and programmer 
comments, offering relevant code snippets. Beyond Copilot, there is a whole ecosystem of AI tools, including 

ChatGPT, Amazon CodeWhisperer, Tabnine, and others. They differ in approaches to code generation, level 

of integration, and focus on different user categories. A common feature of such tools is the aim to reduce the 

programmer's routine work and increase development efficiency. Examples of AI programming assistants are 
provided in Table 2. 

 

Table 2 – Examples of AI assistants for programming 

Tool Main Purpose 

GitHub Copilot Code autocompletion and generation 

ChatGPT Code suggestions with security in mind 

Amazon CodeWhisperer Code explanation, algorithm generation 

Tabnine Intelligent autocompletion 
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The use of AI assistants leads to profound changes in the programming process itself. Instead of 

manually writing every line of code, the programmer increasingly takes on the role of a task setter 

and quality controller of the results. The main focus is on logic, system architecture, and the 

correctness of requirement implementation. The developer's role gradually evolves from an executor 

to a design engineer who makes strategic decisions and is responsible for the final outcome. Thus, AI 

does not replace the programmer but enhances their capabilities. 

The use of AI assistants in programming has a number of advantages, including increased 

productivity, reduced development time, and fewer common errors. They are particularly effective 

when working with template code, standard algorithms, and typical structures. At the same time, 

there are certain risks associated with the use of AI. In particular, there is the possibility of generating 

incorrect or unsafe code, insufficient consideration of the specifics of a particular project, and the risk 

of excessive developer dependence on automated solutions. This requires mandatory human 

oversight and a responsible approach to the use of AI. In the future, AI tools for programming will 

become even more intelligent, capable of analyzing entire codebases, automatically detecting errors, 

suggesting optimal architectural solutions, and supporting the software product throughout all stages 

of its lifecycle. 

AI assistants demonstrate high efficiency when working with standard constructs and typical 

algorithms; however, their performance significantly decreases when solving complex engineering 

tasks. In particular, when working with optimization algorithms, AI often offers basic 

implementations that do not take asymptotic complexity into account and may propose solutions with 

high computational cost. Complex data structures, such as self-balancing trees, priority graph 

algorithms, or concurrent lock-free structures, are generated with a high probability of errors and 

require significant manual refinement. Architectural solutions at the system level, including complex 

microservices patterns, Domain-Driven Design, and scaling strategies, require a deep understanding 

of the business context and infrastructure, which AI assistants do not possess. 

AI limitations are particularly critical in specific domains where a coding error can lead to 

catastrophic consequences. In medical systems, AI does not take into account industry protocols and 

standards; in financial applications, regulatory requirements and calculation accuracy may be 

violated; in aviation and automotive software, safety standards and real-time system requirements are 

ignored. For scientific computations, AI often proposes unstable numerical methods without 

considering the accumulation of errors, and optimization for specific hardware for high-performance 

computing is implemented suboptimally. Embedded systems require special attention to memory 

constraints, energy efficiency, and precise timing when working with peripherals, which AI assistants 

cannot guarantee. In addition, AI only analyzes the local context and does not have access to business 

requirements, the history of architectural decisions, or corporate standards, which can lead to 

violations of encapsulation, the creation of cyclical dependencies, or the generation of code with 

typical security vulnerabilities. The optimal strategy is to use AI to generate initial solution options, 

followed by mandatory analysis and refactoring by an experienced developer, especially for critical 

business algorithms, systems with high security requirements, and code subject to certification. 

This paper presents a comprehensive study on the use of AI assistants as tools for supporting 

software developers. It has been established that the use of systems such as GitHub Copilot, 

ChatGPT, Amazon CodeWhisperer, and Tabnine transforms the role of the developer from a direct 

executor to an analyst and solution architect. A comparison of traditional and AI-supported 

approaches revealed qualitative changes in development speed, automation of routine operations, and 

reduction of syntax errors, provided proper oversight is maintained. 

The functional capabilities analysis revealed high efficiency of AI tools when working with 

template code, standard algorithms, and typical data structures. At the same time, critical limitations 

of AI assistants in complex engineering tasks were identified. AI performance significantly decreases 

when dealing with optimization algorithms, complex data structures, and system-level architectural 
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solutions, which require substantial manual refinement of the generated code. AI limitations are 

particularly critical in specialized domains where errors can lead to catastrophic consequences. In 

medical systems, AI does not take into account industry protocols and standards; in financial 

applications, regulatory requirements may be violated; and in aviation and automotive software, 

safety standards for real-time systems are ignored. 

The practical significance of the study lies in forming a clear understanding of the capabilities and 

limitations of AI assistants. An optimal usage strategy is justified, where AI generates initial 

solutions for routine tasks, and an experienced developer performs mandatory review and refactoring, 

especially for critical business algorithms and systems with high security requirements. The results 

can be used to develop corporate standards for AI use in programming and to improve software 

quality. 
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