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Introduction

The rapid development of artificial intelligence technology over the past
few years has transformed virtually every field of activity worldwide, including
the software development industry. The emergence of large language models
trained on code has enabled new approaches to software development, including
automated code generation and assistance [1]. Large language models (LLMs)
and various Al-powered assistants have become tools capable of checking,
generating, correcting, and explaining code in seconds.

The integration of Al tools into workflows raises an important question
regarding efficiency for software developers. Various reports and academic
studies indicate significant improvements in development speed and
productivity; however, these benefits may be offset by issues related to the
correctness and reliability of Al-generated code [2].

The aim of this paper is to analyze the impact of artificial intelligence
technologies on software development efficiency and to evaluate their influence
on developer productivity.

To achieve this aim, the following objectives are defined:

* to examine the current state of Al implementation in software
development;

* to classify modern Al-based development tools;

* to analyze empirical studies on developer productivity;

* to assess the overall effectiveness of Al-assisted development.

This article examines the current state of artificial intelligence
implementation in software development and provides a structured analysis of
performance metrics. Based on this data, we assess both the potential of this
technology and its limitations in software development.
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Artificial Intelligence Tools in Modern Software Development

Al-based tools have been rapidly expanding in software development.
These tools are broadly divided into four functional groups: 1) code completion
and generation, 2) automated testing and error detection, 3) code analysis and
verification, and 4) documentation generation. The technological foundation of
these systems is based on large language models trained on code corpora, which
learn statistical patterns of programming languages [1].

In recent years, several Al programming tools have been introduced,
including GitHub Copilot, Amazon CodeWhisperer, Google Gemini Code
Assist, and Meta Code Llama, each offering different functionality and
implementation approaches.

Al-powered tools are increasingly being used for code analysis, testing,
and vulnerability detection in modern development processes.

Comparison of Major Al Coding Assistants

Table 1 —
Tool Developer | Year Key Capability Primary Use
Case
GitHub Copilot | GitHub/ | 2021 | Inline code generation | Code completion
OpenAl from NL comments and generation
and code context
Amazon Amazon 2023 | Integrated security Enterprise and
CodeWhisperer Web vulnerability scanning AWS cloud
Services alongside suggestions development
Google Gemini Google 2024 | Multi-file context, Full-project Al
Code Assist DeepMind IM-token context assistance
window
Tabnine Tabnine Ltd. | 2019 On-premise Privacy-focused
deployment, team- enterprise
trained models environments
Meta Code Meta Al 2023 | Open-source weights, [ Research and
Llama customizable fine- self-hosted
tuning deployments
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Impact on Developer Productivity

One important aspect of Al's impact on software development is its
impact on developer efficiency. A randomized controlled trial by Peng et al. [3]
found that developers using GitHub Copilot completed tasks significantly faster,
demonstrating a time reduction of more than 50% compared to the control
group. The controlled experimental design minimizes the influence of skill level
or previous experience, making this method one of the most reliable.

A large-scale industry survey by GitHub [5] reported that 88% of
developers felt more productive when using Copilot, while 74% stated they
could focus on more meaningful tasks. Ziegler et al. [6] analyzed large-scale
usage data and found that a substantial proportion of Al-generated suggestions
are accepted by developers, often representing non-trivial multi-token code
completions. According to the McKinsey Global Institute [4], generative Al has
the potential to accelerate software development tasks by approximately 20—
45%, depending on the task and context. McKinsey noted that gains vary
significantly by task type, organizational context, and developer seniority.

A study by Avdeev and Belyaeva [7] reported efficiency gains in routine
development tasks, while also noting an adaptation period required for effective
use of Al tools. The study highlights that Al productivity gains may be partially
offset in the short term by onboarding and workflow adjustment costs.

Table 2 — Summary of Empirical Studies on AI-Assisted Developer
Productivity
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Study Method Sample Key Finding
Size
Peng et al. [3], 2023 | Randomized 95 More than 50% in task
controlled |professional| completion time with GitHub
trial developers Copilot
GitHub Survey [5], Online 2,000+ 88% feel more productive; 74%
2022 developer | developers [ can focus on more meaningful
survey work
Ziegler et al. [6], Telemetry | Millions of A substantial proportion of
2022 analysis Copilot suggestions are accepted, often
interactions | representing multi-token code
completions [6]
McKinsey Global Industry Multiple | 20-45% acceleration of software
Institute [4], 2023 analysis enterprises development lifecycle tasks
globally
Asnees, bensiea | Questionnaire 124 Reported efficiency gains in
[7], 2023 survey software routine tasks and a required
(Russia) developers adaptation period [7]
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Figure 1. Developer Task Completion Time Reduction
with Al Coding Assistants
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This paper has examined the impact of artificial intelligence on software
development, focusing on its role in transforming development workflows and
improving developer productivity. The analysis shows that Al-powered tools,
particularly those based on large language models, have become an integral part
of modern software engineering practices.



XVIII Beepoccutickast 71 Hay4HO-TTpaKTHUECKasi KOH(pEpEHIHs
MoIobIX yaeHbIX « POCCHUSA MOJIOJAS»
96016.5 21-24 anpeas 2026 r.

Empirical evidence demonstrates that Al-assisted development can
significantly accelerate programming tasks, with controlled experiments and
industry reports consistently indicating substantial time savings and improved
efficiency [3; 5]. In addition, large-scale surveys suggest that developers
perceive these tools as beneficial, enabling them to focus on more complex and
meaningful aspects of their work [6].

Overall, the integration of Al into software development represents a
major shift toward automation and augmentation of human capabilities. While
the degree of impact varies depending on context and task type, current
evidence suggests that Al tools have strong potential to enhance productivity
and reshape software engineering processes in the coming years.
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