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ABSTRACT: The software industry today is experiencing rapid changes with the introduction of artificial intelligence 
(AI) into development and operational workflows. This article considers the role of AI automation over the course of 
the software development lifecycle, including intelligent testing, continuous integration and delivery (CI/CD), 
developer productivity, and generative AI toolsets. We review 20 of the peer-reviewed research articles that were 
published from 2020 to 2025, and share prevailing themes, core technologies, challenges to practice, and future 
opportunities. The article discusses how AI-enabled toolsets can help increase productivity, reduce human error, and 
allow for quicker and more dependable release of software. Next, we examine ethical and technical challenges, 
including model bias, that must be addressed to ensure a responsible adoption of AI. The research provides a significant 
interface of AI automation's impact on software engineering, enhancing understanding of AI tool use to support 
academic researchers, developer practitioners, and industry professionals that desire to understand and harness 
intelligent systems within the context of modern software method. 
 

I. INTRODUCTION 

 

AI is disrupting the software engineering domain, developing pathways for systems that can learn, adapt, and make 
decisions with little human intervention. The complexity and scale of software systems are becoming much more 
elaborate. As a need for speed, and quality increased, most of the original practices we used for both development and 
operations have lost their way to meet these demands. Therefore, we are witnessing a new buzzword: automation across 
the software spectrum, including the whole deployment process, using tools powered by AI.  
 
AI automation of the software development lifecycle takes place in the complete process, such as code generation, 
automated testing, intelligent deployment, and continuous delivery, and many other computer assisted decision 
processes. In addition to creating an AI powered deployment pipeline, we are seeing ML models applied that can 
predict defects, optimise a build, improve developer throughput, and in DevOps pipelines provide the capability for 
near real time decisions.   
 
Although the possible advantages are considerable, such as improving efficiency, saving resources, and decreasing 
error rates, the transition to AI-based automation does pose challenges. Issues of algorithmic bias, explainability, data 
dependency, ethics, etc., need to be addressed for the successful and ethical adoption.This review is designed to provide 
an overview of AI (automation) in the software sector. This study will help identify some potentially common themes, 
compare methodological approaches, review the strengths and weaknesses of the relevant literature, and look for 
possible future directions for research. As a result, the goal of this review is to provide a first reference of sorts for 
researchers, practitioners, and any interested parties that may want to explore various AI capabilities to advance and 
enhance modern software engineering.   
 

II. METHODOLOGY 

 

This review has been carried out after a detailed analysis of 20 peer-reviewed research articles published during 2020–
2025, which have individually contributed considerable value to the knowledge and implementation of AI automation 
in the software sector. The selection of articles has been done in a planned manner to have relevance, variety in the area 
of focus, and representative coverage of various phases of the software development life cycle. 
 
2.1 Paper Selection Methodology 

In order to reflect the cutting-edge developments of AI-driven software automation, the review was mainly 
concentrated on studies conducted within the last five years. Only papers with significant technical merit were 
considered and those mainly presenting implemented models, their frameworks, or the rigour of their case studies were 
selected. The choice of papers was centered on the research of the AI aspect m the automated testing, DevOps, code 
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analysis, productivity, and ethical issues. Besides, the works on the topics such as automated test generation, developer 
analytics, intelligent CI/CD pipelines, and generative AI for programming have been given the highest priority. The 
papers came from the most influential venues, including IEEE, ACM, ResearchGate, open-access journals, and the 
proceedings of famous conferences, with the most recent publications dominating the selection and also some recent 
works that had a significant impact on the field. 
 
2.2 Analytical Framework 

Every chosen article was dealt with systematically, the questions were as follows:  
- What AI techniques used, Including machine learning models, NLP, deep learning, and reinforcement learning. 
- In Which stage of the software development life-cycle, automation is being used? 
- What kind of numbers and descriptions were reported? (for example, the work done, the defects found, the time made 
faster for deployment) 
- In the case of implementation, was it conceptual, prototypical, or production-tested? 
- Were there any indications of limitations and ethical issues among which were bias, explain ability, and over-reliance 
on AI systems? 
 
After this examination, the papers were sorted by themes to easily locate the comparative analysis of balanced sections. 
 

III. LITERATURE REVIEW 

 

3.1 AI in Software Testing and Quality Assurance 

The world of software testing and quality assurance has been transformed by AI into a new paradigm that moves farther 
away from traditional automation.  
 
An important application is automated generation of test cases [1], where machine-learning models analyze historical 
data, code changes, and requirements to draw up new test scenarios dynamically.  
 
Other examples of AI usage include prediction of defects, wherein algorithms detect patterns in historical data and 
predict defects that could appear in new code so that the testing team can pay more attention to high-risk areas, thereby 
improving testing efficiency and software reliability.[1],[3] AI can also be used to optimize test execution by 
prioritizing test cases based on the risk, thus speeding up the testing cycles and allocating resources more 
efficiently.[1], [3] 
 
3.2 AI in Developer Productivity and Code Quality 

The rapid evolution of large language models has transformed automated program repair and code generation, crucially 
affecting developer productivity and code quality. These developments in turn have created a powerful machinery that 
can now do some debugging manually and support automatic debugging with greater accuracy and speed. According to 
a recent survey of 27 studies on AI-based advancements in this domain, it is revealed that research divides into two 
broad areas: one area that focuses on bug detection and repair via APR and LLM integration and the other on code 
generation using LLMs. Techniques in this first group search for semantic errors, security vulnerabilities, and runtime 
bugs.[4] 
 
Evaluation of effective bug-fixing AI methods demands up-to-date debugging tools and benchmarks. The robustness of 
patched code is tested, for instance, through fuzzing techniques, wherein genuinely random and diverse inputs are 
generated for the code under test. The author mentions a few benchmarks that aim at different facets of AI models such 
as [4],[5] HumanEval and MBPP for code generation, and Defects4J for testing fixes for real-world Java bugs. Despite 
such progress, significant challenges remain. 
 
3.3 AI in DevOps and CI/CD Pipelines 

AI-powered automation fundamentally changes the way DevOps works, and the result is that the system becomes more 
scalable, reliable, and efficient in operations. AI (machine learning, deep learning, and predictive analytics) can be an 
absolute game-changer for the software development lifecycle, just think of programming, deployment, monitoring, or 
any other stage of the lifecycle. 
 
This is exactly what happens in a Continuous Integration/Continuous Deployment (CI/CD) pipelines scenario[6], with 
AI automating workflows and lessening the need for manual operations. For instance, AI-based tools can carry out[7] 
smart code analysis with a result of build failures prediction and with the provision of optimization tips even before 
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code is committed to a repository, thus it saves the debugging process. The ability reinforces quality standards for the 
code and further ensures software.[8] 
 
Deep learning technologies can promote test automation by cleverly identifying and performing test cases that suit the 
freshly written code. Moreover, it may create synthetically generated test data to broaden the test coverage and 
simultaneously maintain a low false positive rate giving rise to rapid and accurate verification cycles. In the 
deployment stage, predictive analytics powered by AI can facilitate efficient resource management leading to zero 
waiting time and reduced cloud computing expenses. For instance, a report depicts a case study illustrating that the 
automated solution driven by AI on an AWS platform has gone so far as to achieve a 35% reduction in the number of 
build failures and a 40% decrease in MTTR (mean time to recovery). Likewise, an AI-driven CI/CD automation system 
on the Azure platform demonstrated time gains of 25% for deployment as well as of 30% for incident response. These 
real-world implementations represent that AI-based technologies give software developers the capability to take on a 
preemptive stance in their decision-making and embark on automatic remediation strategies thus, release becomes 
faster and more dependable. While there still remain issues (such as data quality, implementation complexity, and 
security risk) that can make the journey a little bumpy, the introduction of AI-powered automation in software DevOps 
and CI/CD pipelines does not just lead to the resolution of those problems but also results in productivity and system 
resilience.[6],[7]  
 

IV. COMPARATIVE ANALYSIS OF SELECTED STUDIES 

 

The selected body of literature reflects a broad spectrum of research initiatives aimed at embedding Artificial 
Intelligence into various facets of software engineering. While the application domains vary—from test automation to 
generative code synthesis—certain thematic overlaps and methodological distinctions offer valuable comparative 
insights. 
 
4.1 Benefits of AI Automation in Software Engineering 

The use of AI has led to significant improvements in various stages of the software development life-cycle. The main 
advantages associated with AI include the reduction of delivery timelines, the improvement of code quality and co-
ordination within the team. Hence, software organizations are leveraging AI automation for creating software systems 
that are not only faster but also smart and durable. 
 
4.1.1 Increased Development Speed and Efficiency 

Artificial intelligence-based software tools are capable of freeing developers from the burden of repetitive tasks, for 
instance, the creation of standardized code and the enhancement of current software projects. In turn, this gives the 
developers the opportunity to focus on more complicated problem-solving and innovative tasks, which will be the 
indirect positive impact on development speed and process. Testing automation through AI has reportedly been a 
significant contributor to an approximately 30% efficiency increment of the execution phase in large-scale 
experiments.[11],[12] 
 
4.1.2 Quality Improvement of Source Code and Reliability 

The advent of AI-powered bug detection and fixing solutions is changing the software development process and players. 
The operations that involve buggy reports and code changes are being taken over by the AI algorithms that, in the end, 
would signal the areas from which bugs might emerge, thus, predict where bugs might occur; accordingly, the 
developers will be able to fix the bugs beforehand. AI-powered debugging tools work alongside the developers, as they 
give instant suggestions and corrections, which undoubtedly assists in stopping processes where bugs get 
introduced.[11] 
 
4.1.3 Better Test Coverage and Precision 

AI-empowered testing procedures, notably, a hybrid technique that integrates the features of deep neural networks and 
reinforcement learning, have achieved enormous progress towards test coverage over the traditional one. A newly 
invented AI-based solution had got the final test phase coverage rate of 85.2%, whereas the traditional method could 
cover as much as 61.24%. Besides, AI is used for the purpose of completely removing a redundant test case, a situation 
where one AI-driven approach might produce only 40% of the redundant tests of traditional methods, thus optimizing 
resource usage.[12] 
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4.1.4 Streamlined Project Management 

One of the major revolutions in project management that predictive analytics could bring is the application of AI 
insights to the forecasting of timelines, budgets, and risks by analyzing the historical data. Such a function makes the 
project managers not only capable of planning a risk strategy ahead of time but also of stepping up their decision-
making with a better quality. Besides that, AI can facilitate the allocation of resources to the extent that the most 
suitable member of staff for a certain task with the given part of their skill and their available time, thus, the efficiency 
will reach the highest possible level.[11],[12] 
 
4.2 Challenges and Limitations 

AI automation in the field of software engineering opens up many possibilities, but the technology also creates a range 
of problems that vary in nature, from technical problems, through ethical issues, to organizational changes. When the 
rate of adoption is high, it is necessary to explore these limitations in detail not to overlook the responsible, effective, 
and sustainable use of AI in software development. 
 
4.2.1 Complexity and Interpretability of AI Models 

Lots of smart AI models, mainly those involving deep learning, are figuratively called "black boxes". It implies that 
developers and other people who have business with AI, don't know how the AI gives the specific result or makes a 
prediction. In the engineering of software, the problem of the interpretation of the solution can hamper the establishing 
of a trust basis and the extent of the adoption of these techniques, considering especially safety-critical systems where 
the issue of accountability is the foremost concern. 
 
In "AI-Driven Intelligent Agents for Continuous" the authors pinpoint this difficulty stating that developers and 
operations teams should be able to trust the decisions made by the intelligent agents.[13],[14] 
 
4.2.2 High Costs and Resource Overhead 

Deep learning and machine learning are a fantastic idea in theory, but in practice, the cost of the making and readying 
of the necessary infrastructure for data collection and analysis is astronomic, as noted in "Towards an AI-driven 
business development framework". Moreover, a large deep learning model is made up of many layers, which means 
that it requires a lot of computing power and memory, and if a user's workflow is not interrupted, then he will not be 
productive.[11], 
 
4.2.3 Data Quality, Privacy, and Security Issues 

One major aspect that essentially determines the performance of AI-models is data, the availability of quality data 
being a crucial factor. The use of poor or biased data may cause wrong predictions and the generation of inefficient 
solutions. The article "Enhancing software development practices with AI insights in high-tech companies" describes 
the imperative need for well-established data governance frameworks which would guarantee data privacy and security, 
considering that AI systems are getting increasingly more accountable for handling the most sensitive pieces of 
information. Beyond that, the paper points out that AI models might take on and deepen biases that are in their training 
data, which ends up giving a result of biased and unstable outcomes.[11],[16] 
 
4.2.4 Lack of Systematic Methods and Processes 

AI business, despite its popularity, still lacks the means that are structured and systematic for their creation, usage, and 
even AI/ML models' development. While there are set approaches and procedures for traditional software development, 
AI lacks such a framework. The lack of a definitive structure complicates things for non-experts, e.g., software 
developers and business owners, to successfully embed AI into their work processes, thereby opening up the possibility 
of misapplications and invalid models. The paper "Towards an AI-driven business development framework" aims at 
this particular void by a new framework to better amalgamate AI model engineering with business practices.[15] 
 
4.2.5 Training-Serving Skew and Model Drifts 

AI models deteriorate and challenge to keep their quality over a long time. Training-serving skew is the difference 
between a model's efficiency during training and its functioning in a real-world serving environment. The cause of this 
can be different data distributions or processing between the two stages. The article also refers to "model drifts" as 
situations when the statistical characteristics of the target variable have changed over time. The two problems require 
the work of monitoring employees who have to do the retraining of models thus adding up to the complexity of the 
deployment process and the maintenance effort.[15] 
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4.3 Research Gaps and Future Directions 

Despite significant progress in integrating AI into the software industry, several gaps remain in both research and 
practical implementation. Addressing these gaps is essential for advancing the field and ensuring that AI automation 
contributes meaningfully and ethically to software development processes. 
 
4.3.1 Lack of Evidence-Based Use and Comparative Evaluation Models 

One of the most notable issues is the scarcity of evidence-based case studies that showcase the real-life AI-driven 
automation implementation in large-scale development projects in real-world scenarios. In many cases, companies 
implement the method of development "ad hoc" without the assistance of any comparative evaluation model to direct 
their choice. The upcoming research could concentrate on developing a convincing comparative model that helps 
businesses to pick the most appropriate scaled agile development method (SADM). Also, a set of structured case 
studies should be used to show the actual effectiveness of AI-driven assistants. [17] 
 
4.3.2 Need for AI Solutions for Specific Framework Challenges 

AI can easily handle most software development generic issues and, however, the room for research that forms AI-
SOFTWARE assistants that are tailored just for the purpose of the enhancement of the different facets of framework 
levels like SAFe is significant. The literature presented hints at a wide variety of difficulties but does not give a detailed 
solution using AI for all of them, particularly for the stage of the portfolio, the upper-level one. The future work might 
be devoted to recognizing and making AI tools that can be used to improve the agile framework. The tools to be 
developed can include Design Thinking and Lean UX at the portfolio level, and the supported framework will become 
more accurate and efficient with the help of AI.[17] 
 
4.3.3 Addressing the "Black Box" Problem and Accountability 

The major drawback of current AI models, especially deep learning, is the non-interpretability of these models, i.e., 
most of the times it’s not clear how or why a system arrives at a particular decision or suggestion. This "black box" 
issue leads to questioning who will be held responsible and, hence, it is a serious hurdle for AI penetration in areas that 
require a high level of trust and transparency, medicine being one of such spheres. The next phase of the research needs 
to focus on creating more transparent AI algorithms and developing a closer connection between engineers and domain 
experts (surgeons, project managers). This will not only lead to the construction of efficient but also understandable and 
accountable models. [18] 
 
4.3.4 Overcoming Resistance to Change and Ensuring Ethical Integration 

The introduction of AI at work is usually accompanied by human-centric issues such as employee resistance and lack 
of required skills. It is thought that AI will take over and there will be no need for human workers. The future research 
and development have to concentrate on a human-centred cyber world model so as to clear this psychological obstacle 
whereby AI tools will be designed to interact with human skills like critical thinking, creativity, and problem-solving 
rather than replacing them. Moreover, the documents emphasize the necessity for the establishment of moral principles 
as a way of addressing issues like prejudiced data, privacy of data, and the possibility of AI raising low ranks. Hence, 
future directions must comprise characterizing and executing AI advancements in a just, open, and ethical way and also 
training the users to work with AI and interpret the insights by AI.[17],[18],[19] 
 
4.3.5 Enhancing AI's Ability for Context-Based Decision Making 

Even highly advanced AI tools sometimes have a problem known as "hallucination" and they lack long-term memory 
which severely handicaps them in situations where they are required to perform complex, context-dependent tasks such 
as project management. One of the major research areas that have been left unattended is developing such robust 
systems that they are able to maintain a long-term memory not only of a project's context but also the user's queries so 
as to make complex decisions that are accurate to a high degree. It's about enhancing the methods like vectorizing data 
and employing Retrieval-Augmented Generation (RAG) systems to make sure that the AI's answers are accurate and 
aware of the context at all times thus providing the human decision makers with the most reliable options and cutting 
down the time of the project flow dealing with the action.[20] 
 

V. CONCLUSION 

 

Artificial Intelligence is transforming software engineering by providing intelligent automation throughout the software 
development lifecycle. AI is facilitating obvious measurable improvements in speed, quality, and scale, from automated 
testing and predictive DevOps to developer productivity analytics and generative code building. This review of 20 peer-

http://www.ijarety.in/


International Journal of Advanced Research in Education and TechnologY(IJARETY) 

                                           | ISSN: 2394-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal | 

|| Volume 12, Issue 4, July - August 2025 || 

DOI:10.15680/IJARETY.2025.1204069 

IJARETY © 2025                                                    |     An ISO 9001:2008 Certified Journal   |                                                  2894 

 

reviewed research papers examined dedicated implementations of AI technologies that automate critical activities in 
software development, deployment, and maintenance. 
 
The analysis shows substantial benefits including increased efficiency, decreased manual effort needed, better 
reliability of software, and improved collaboration. However, we have also made some important discoveries about 
challenges including algorithmic bias, lack of explainability in resulting processes, reliance on automation at the 
expense of human intelligence, and complexity of infrastructure. In the end, addressing these limitations will require 
further research, especially in human-AI collaboration, explainable models and evaluation frameworks of standards. 
 
As AI continues to improve, the role of software automation will likely evolve from supportive tools to collaborative 
agents to co-develop, self-heal, and optimize software systems with real time changes. Realizing those opportunities 
will wholly depend on not just developing great technologies but implementing responsible use, ethical safeguards, and 
learning about how humans and machines work together creatively and productively. 
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