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Abstract:  

This comprehensive review examines the link between AI and software development by examining their interplay through-

out all development life cycle stages. The review incorporates information from recent research and industry practices 

to explain how AI affects processes like requirement analysis, design, coding, and testing. The research uses the Review 

Paper technique for examination, covering a wide range of sources, including academic databases, research portals, and 

publications. The seven-week timeframe includes data analysis, a study of the literature, and a critical examination of the 

implications and effective role of AI. Furthermore, the findings indicate that AI iactus is a collaborative tool in software 

development, based on historical and contemporary technical realities. The analysis not only gives more detailed 

knowledge but also establishes the framework for future research. Underlining the need for industry-specific AI applica-

tions and a better evaluation of developers' experiences. This research acts as a guidepost for industry executives and 

academics by providing strategic recommendations for navigating the evolving role of AI in software development. 
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I. INTRODUCTION 

Software development has undergone significant transformations in recent years, driven by the widespread integration 

of Artificial Intelligence (AI) technologies. AI's fast development has altered how developers deal with challenges in 

the software development life cycle. By delving into how these technologies are transforming the software lifecycle, 

it becomes crucial to understand the various practices and techniques that utilize AI to address both traditional and 

emerging issues in this field. The field of software development is the baseline of a technological shift in almost every 

sector, particularly during the COVID-19 era when there was an unparalleled shift to remote work. Although many 

sectors were unfamiliar with the concept of remote work, software professionals have long been used to it also during 

the pandemic, there has been a considerable increase in the demand for software developers [1] This rise is not just a 

result of a temporary trend, but rather demonstrates the importance of software development across a variety of sectors 

such as healthcare, education, banking, and other industries. These sectors depend on developers to customize software 

solutions and overcome the pandemic's obstacles. Software developers' adaptability and reactivity have been proven 

effective in providing creative solutions adapted to the specific needs of each sector [2].  

However, Incorporating intelligent systems into the development lifecycle raises interesting questions about the future 

of the field. Software creation has always been at the forefront of innovation, creating solutions that empower other 

industries. As the digital era progresses, the landscape of technology undergoes a profound transformation, from then 

the most emerging field is AI and its subsets. These intelligent entities can understand external data and do activities 

with the semblance of intellect. Additionally, they are set to change the technological landscape. The market dynamics 

reflect this trend, with the worldwide AI software industry expected to rise rapidly. According to the significant market 

research organization Tractica, sales in this arena are expected to increase from around 9.5 billion US dollars in 2018 
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to a stunning 118.6 billion US dollars by 2025  [3]. Apple, Google, and Amazon, among others, prominently integrate 

AI into their product launches while also investing in strategic acquisitions of AI-based firms. In 2019, the adoption 

of AI has tripled in 12 months, which could make it the fastest paradigm shift in technology history [3].  

The effect of automation tools on the development workflow involves a continuous exchange between 

positive advances and nuanced challenges. In line with the realm of positive influence, AI technologies like ChatGPT, 

GitHub Co-pilot, and Codex emerge as invaluable tools, streamlining various features of software development. Such 

as when it comes to code merging which was a very difficult procedure in the past is now sped up with GitHub Co-

pilot, increasing productivity and decreasing human labor. Contrarily, Codex transforms code creation by providing 

creative answers to challenging programming problems [4]. These applications serve as excellent examples of how 

AI may help developers save time. However, as with any transformative force, the impact of AI on software 

development introduces specific challenges. These include ethical considerations, potential biases in AI algorithms, 

and the need to maintain a delicate balance between human creativity and machine efficiency this prompts us to 

navigate these challenges thoroughly, ensuring that the positive impact is maximized while mitigating any adverse 

effects. Recent research,  [4] further sheds light on the limitations of AI, particularly in addressing the challenge of 

fixing large code bugs. The research focused on the Codex AI tool and concluded that, despite Codex's impressive 

capabilities in synthesizing code snippets, it faces challenges in effectively localizing and resolving problems. The 

findings reveal that, while Codex demonstrates surprising effectiveness, especially in Python, it falls short of providing 

a comprehensive bug-fixing solution. This underscores the crucial significance of human developers in complex 

problem-solving circumstances. 

The goal of this research is to gain insight into all of the variables underlying the link of transformation between AI 

and Software development. This can be done by thoroughly investigating how the integration of AI technologies 

affects the traditional paradigms of software development processes and by closely examining important techniques 

and technologies, Research also focuses on determining the dual influence of AI as a collaborative tool. Ultimately, 

this research aims to clarify how AI affects, enhances, or even completely rewrites accepted methods in the software 

development lifecycle. 

II. LITERATURE REVIEW 

This section explores the dynamic interplay between AI and software development, to begin with the exploration, it 

is necessary to go into the technical history where paradigm-shifting inventions often become the point of researching 

job replacements and industry transformations. The invention of cloud computing marked one such example; accord-

ing to research, there is a shifting trend in employment needs, as seen by ads for technical jobs. Ads for system ad-

ministrator and technical support roles increased sharply from 1988 to 1995, then declined from 1995 to 2001 [5]. 

This tendency corresponds to the advent of networked computers in businesses. As a result, there has been a noticeable 

trend toward advertising for network administrators and, more recently, cloud architects, emphasizing the dynamic 

growth of positions. The field made a wonderful impact on Information Technology (IT) over the past few years, huge 

companies such as Google, Amazon, and Microsoft struggle to provide more powerful, dependable, and cost-efficient 

cloud platforms, and business organizations seek to reshape their business models to gain benefit from this new para-

digm. Studies indicate that nearly 14 million new jobs are expected to emerge between 2011 and 2020 due to the 

influence of cloud technology [6]. This indicates that the introduction of technology doesn’t replace the roles but it 

just transforms the roles effectively, and the person involved in a particular field needed to update the skill set and 

adapt to the new technological environment. 

Another example, which shows the paradigm shift is the program generators. The introduction of program generators 

was an important point in software development because it brought the new concept of automation and efficiency. 

However, its acceptance was met with some criticism in the programming community at first mentioned in the research 

[7]. This Research states that some programmers were fearful of this attempt at automating their job; in fact, many 

became resentful because of some unfortunate reasons at that time but as they began using the program generator, this 

fear gradually faded as they realized that, even though they are automated, they still need human input. In situations 

where they need to solve problems, they also noticed that the programmer usually spends more time thinking about 

how to communicate a problem to the computer than actually solving it [7]. Furthermore, in the advancements of the 
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roadmap program generators, the low code or no code platforms developed which [8] have enabled people with varied 

technical backgrounds to actively participate in software development. These platforms make application development 

more accessible by allowing business analysts, domain experts, and citizen developers to engage in the development 

process. Rather than replacing the necessity for professional software developers, these platforms have broadened the 

range of people who can contribute to the development of software solutions. Professional developers have evolved 

by focusing on more difficult and detailed areas of software design, issue resolution, and optimization, while non-

developers help with speedy application development. Hence program generators and low code platforms path illus-

trates the interplay between technology and human innovation. While there were doubts at the beginning, they grad-

ually changed and things moved towards acceptance and collaboration, emphasizing the critical importance of human 

knowledge in the ever-changing world of software development. 

Moreover, when it comes to the technologies that offer automation and efficiency the one widely used today is ATMs. 

The introduction of ATMs and other back-office processing technology in the banking business had a dramatic effect. 

Through improved software solutions, these technologies decreased the costs involved with individual transactions 

while also improving the administration of huge amounts of client data. Simultaneously, new channels for the delivery 

of retail financial services evolved, such as telephone banking and PC-based banking [9]. Further, it is also mentioned 

in the research [9] that these employing "transaction-based approaches," aimed to enhance efficiency by replacing 

traditional human tellers’ services with ATMs and telephone banking and that it is the point where many bank tellers' 

jobs obsolete, owing to fears over employment losses. However, the truth was rather different. ATMs, rather than 

displacing human tellers, have resulted in a redefining of their duties. Routine transactions were automated, allowing 

tellers to focus on more complicated client needs including financial advice, account management, and personalized 

services. The banking industry's adaption led to the emergence of new professional categories, such as customer rela-

tionship managers, financial advisers, and digital banking technology professionals. This historical example demon-

strates that technology developments, rather than destroying occupations, frequently result in role rethinking and the 

introduction of new opportunities within a sector. 

However, a consistent pattern emerges from the study of diverse technical breakthroughs such as cloud computing, 

program generators, and ATMs. While these developments originally raised worries about job displacement, the his-

torical record shows with research [9] [7], [10] [5] that technology has been more effective at modifying employment 

rather than completely replacing it. Moreover, AI is also being used by high-tech firms like Facebook and Ubisoft to 

increase software stability and expedite issue detection. Facebook's artificial intelligence (AI) technologies examine 

vast amounts of code, spotting possible errors and offering solutions. Technologies such as Sapienz use automated 

testing to find and fix problems in mobile apps quickly. Similar to this, Ubisoft uses AI to examine code and gameplay 

data to spot irregularities in its intricate games that conventional debugging might overlook. These AI-powered meth-

ods not only expedite development schedules and enhance software quality but also free up developers to concentrate 

on strategic and creative work, eventually resulting in more inventive and reliable products[11]. 

Hence, the development of roles, the introduction of new job opportunities, and the ongoing need for human oversight 

in specialized areas demonstrate the workforce's adaptability and flexibility in technological progress. Rather than 

closing doors, technology has continuously opened new ones, allowing for skill development, specialization, and ad-

vancement in parallel with the changing landscape of the industry. 

This emphasizes the symbiotic link between technology and human potential, emphasizing opportunity enhancement 

rather than reduction. In line with the same pattern, the emergence of AI, in the field of software development will 

increase the opportunities rather than replace the field. 

 

A. The Interplay of AI in the Software Development Process 

As far as historical backgrounds are concerned, it is demonstrated that whenever a new technology is introduced, it 

invariably creates room for new jobs and opportunities, this analogue also applies to Artificial Intelligence (AI) and 

software development. Some challenges associated with developed software and its related data, such as source code, 

modifications, bug reports, and user feedback, can be costly. These include conceptual specifying, designing, and 

testing the software, as well as representing reliability and telemetry information, all of which must be created from 

scratch. Therefore, selecting appropriate programming technology is crucial as it can enhance development efficiency 
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and ultimately reduce software costs [12]. In the software development field, there's a risk of code crashing 

unexpectedly. For instance, a program may work perfectly fine, but suddenly stop functioning after making no 

changes. This can pose challenges in tracing and identifying the underlying issue. So, to keep this necessity in account 

and cope with these challenges AI is offering many solutions through its subsets, those subsets include neural 

networks, fuzzy logic, knowledge-based systems, and many more. These subsets are specifically merged in the 

development process, and each stage of the development process is now evolved through AI. By, including AI in the 

process increases overall software development process reusability and promotes automation for company standards. 

Following is the section that describes how AI subsets are aimed to increase the software development process at each 

step and Table 1 is the summarization of all subsets that are used in each of the software development phases. The 

following section describes how AI subsets are aimed to increase the software development process at each step. 

Planning: This phase includes a Feasibility Study, Cost Estimation Risk Assessment, Scheduling, Resource Planning, 

Quality Assurance Planning, Communication Planning, Management, and Documentation Planning[13]. AI’s subset 

Knowledge-based systems (KBS) aim to capitalize on project planning expertise and improve future planning by 

storing and using previous experiences [14].  Some studies explored some representation schemes such as SRL (Struc-

tured Representation Language) for project planning ideas [15], on the other hand, neural networks (NNs) have proven 

effective in forecasting outcomes, particularly in risk assessment [16]. Previously Backpropagation and genetic algo-

rithms were used to train NNs in studies that indicated their usefulness in forecasting hazards connected with software 

development projects[16]. Furthermore, in project scheduling, genetic algorithms (GAs) have been widely used, con-

verting planning into requirement satisfaction issues with optimization targets[17]. They are mainly used to evolve 

methods for estimating software effort and producing optimal schedules and job allocations. These are also very useful 

to improve schedules by considering trade-offs between aspects such as cost, length, and quality[17]. Additionally, 

Case-based reasoning (CBR) is used to explore the integration of previous project experiences into project planning 

[14]. 

Requirement Analysis:  The requirement analysis phase in software development involves several subtasks aimed at 

understanding, documenting, and validating the needs and constraints of the stakeholders.[13] But, to develop the 

strong roots that allow the software to grow, the second phase of exploration requires a deeper understanding of 

problem and solution characteristics [18] and this is the main reason that in this phase both stakeholders and team 

meet together and analyze the facts and figures. However, due to the involvement of stakeholders in this phase, several 

ambiguities arise. These include communication problems, misunderstandings during requirement gathering, and 

uncertainty about the requirements themselves. Such issues are costly as this phase sets the baseline for development. 

To address these challenges, AI techniques prove effective. For example, Knowledge-based systems (KBS), such as 

READS technology, play a crucial role in guiding the complex process of requirement identification, analysis, and 

decomposition [14] [19]. These systems begin by displaying requirements documents, allowing for both manual and 

automatic identification. The found needs are carefully edited, reviewed, allocated, and reduced to provide a collection 

of unambiguous assertions. Furthermore, in the case of conceptualization requirements, ontologies offer a systematic 

framework for collecting and organizing knowledge, facilitating interoperability, and improving semantic 

representation [14]. Additionally, there is no direct application of concepts such as continuity, which is highly obvious 

and useful in the physical world. Small modifications to requirements in software engineering can result in far-

reaching and radical changes in the overall cost of the project [20]. So computational Intelligence (CI) is highly useful 

also it helps in using case-based reasoning. The approaches, such as the SPECIFIER system are used to solve the 

limitation [14]. They enable us to efficiently traverse competing needs and assess priorities. Hence the incorporation 

of AI in requirements engineering not only speeds up the difficult process but also helps to minimize mistakes and 

maximize software development efficiency 

Design And Development:  This phase includes System Design, Prototyping, Debugging, Documentation, Version 

Control, and Deployment this is the practical phase [13]. In this phase, it is needed to decide how much programming 

work is required to build a user interface, and how frequently it has to be altered [9]. The user interface must represent 

the underlying data semantics and respond appropriately to user inputs these are included in the challenges of this 

phase. So, as per AI is concerned to solve these problems technologies such as code generation are used which helps 

to generate the code, fast and effectively, The one AI-powered tool which is Codex is helpful in the Deployment of 
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Code. The Codex is trained on more than 50 million GitHub repositories including the vast majority of GitHub Python 

code, totaling 159 GB [21]. The codex takes the English language as the prompts input and generates the code in 

several languages such as GO, PERAL, PHP, RUBY, and SWIFT, but it works best on Python. Another AI-powered 

tool that helps in the process of version control, is the GitHub Copilot this tool has a tagline “your AI pair programmer” 

[21]. This tool is the cooperation between GitHub and Open AI, and it has transformed the coding and software 

development practices. This AI-powered code completion tool goes beyond typical autocompletion by predicting 

entire lines or blocks of code based on context and user input, saving time while also reducing the likelihood of syntax 

mistakes [21].  Context-aware recommendations, support for different programming languages, ongoing learning from 

usage, and seamless connection with major Integrated Development Environments (IDEs) like Visual Studio Code 

are among its primary features. This tool helps modern software development because of its capacity to comprehend 

context, learn from developer interactions, and improve cooperation by offering context-aligned code snippets. Copilot 

provides developers with greater coding speed, code exploration for learning, and improved collaboration [21]. 
Testing and Evaluation:  This phase validates the other phases including planning, requirement analysis, design, and 

development. The testing and evaluation phase comprises various subphases, including the unit test, which validates 

small blocks of code. Additionally, there is a "monkey test," which evaluates fuzzy logic and inappropriate methods 

[22]. Furthermore, the testing phase requires the additional cost of hiring the tester and then checking and validating 

the design and deployment, but with the help of AI technology, this cost is reduced through the different approaches 

of Knowledge-based systems such as Prolog-based expert system, and REQSPERT, which aims to support test plan 

development from requirements by classifying them and proposing suitable metrics and tools [14]. Genetic Algorithms 

(GAs) are recognized as an emerging area of interest in testing optimization [23]. Several studies employ GAs to 

generate ideal test cases, taking into account issues such as user interface testing, mutation testing, and testing object-

oriented applications. The usefulness of GAs is examined, as well as obstacles including insecurity and the need for 

flexibility [14]. 

Summary: Hence, an in-depth analysis of the various stages of the software development lifecycle demonstrates the 

vital function that Artificial Intelligence (AI) plays as a collaborative tool. Instead of displacing developers, AI 

technologies have emerged as effective companions, increasing productivity and speeding up the whole development 

process. AI solutions contribute at every step, from planning and requirement analysis to design, development, testing, 

and evaluation, eliminating obstacles and allowing developers to focus on key issues. This collaborative interplay is 

especially visible in activities like code optimization, design element recommendations, and promoting effortless 

interaction with stakeholders. AI not only improves operations but also creates opportunities for creative problem-

solving, demonstrating its ability to change the process of software development without replacing the important 

human touch. The adoption of these technological improvements will enhance the symbiotic link between software 

development and AI. This collaboration between the two technologies enables a balanced combination of creativity, 

speed, and precision. 

III. DISCUSSION 

The interaction between AI and software development provides a symbiotic link that improves the efficiency of soft-

ware solutions and speeds up problem-solving. As shown in Figure 1 the common words and ideas related to software 

development and AI working together. It illustrates how AI helps developers solve hard problems and make things 

work better without taking over their jobs. Instead of replacing humans, AI works alongside them to improve their 

skills in software development. This figure points out that AI and human intelligence work together to make things 

better. [24].Furthermore, the outcomes of AI approaches are frequently evaluated or validated by humans. Such user 

input might be used to develop AI algorithms, creating a continual feedback loop of human and artificial intelligence 

[24]. Also in the recent two decades, there has been a huge increase in the number of projects and publications involv-

ing the use of artificial intelligence approaches to software development [25]. There are several conferences and jour-

nals dedicated to publishing research on this topic. Because AI approaches are offered to shorten the time to market 

and improve the quality of software systems [26]. While the advent of new technology frequently raises worries about 

future replacement, history has shown that such fears are unjustified [6], [7], [9], [10]. These technologies, on the 
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other hand, welcome new challenges and possibilities, encouraging developers to improve and update their skill sets. 

It is argued in the research [27] that the fusion of these two disciplines will be needed for many new software demands.  

 

Table 1: Summarization of the Role of AI in Software Development 

Software De-

velopment 

Phase 

AI Subsets 

Used 
Applications 

Planning 

Knowledge-

based Systems, 

Neural 

networks, 

Genetic 

algorithms, 

Case-based 

reasoning 

- Knowledge-based Systems improve project planning by using 

past experiences.  

- Neural networks assist in forecasting outcomes, especially for 

risk assessment.  

- Genetic algorithms optimize planning through requirement 

satisfaction and scheduling.  

- Case-based reasoning integrates past project experiences into 

planning. 

Requirement 

Analysis 

Knowledge-

based systems, 

Ontologies, 

Computational 

Intelligence, 

Case-based 

reasoning 

- Knowledge-based systems like READS technology guide 

requirement identification and analysis.  

- Ontologies provide a systematic framework for knowledge 

collection and representation.  

- Computational Intelligence aids in navigating competing needs 

and assessing priorities. 

Design and 

Development 

AI-powered 

code generation 

tools 

- Codex generates code from English prompts, working best 

with Python.  

- GitHub Copilot, a code completion tool, suggests context-aware 

code snippets to enhance collaboration and coding speed. 

Testing and 

Evaluation 

Knowledge-

based systems, 

Genetic 

algorithms 

- Knowledge-based systems support test plan development by 

classifying requirements and suggesting metrics and tools.  

- Genetic algorithms optimize testing by generating ideal test 

cases and addressing issues like user interface testing and 

mutation testing. 

 

 

So, Improving the skillset is very important as mentioned in the research [28] and advances in artificial intelligence 

(AI) will impact the workplace and role of the developers. The author of the study [28] argues that the importance of 

AI lies in the feature of making numerous and uncostly predictions. This is because AI technology, particularly ma-

chine learning, has decreased the cost of prediction-enhancing algorithms, computing speed, data storage, and re-

trieval. As a result, incredible progress has been made in image identification and language translation. As prediction 

jobs grow more automated, judgment abilities will become increasingly useful. Developers must grasp how to suc-

cessfully utilize AI, acknowledging the complementary nature of prediction and judgment in decision-making.  

Furthermore, there is an expression “no update is the big update" that resonates in the ever-changing world of software 

development, underlining the significance of continual learning and adaptation to harness the full potential of AI in 

creating the future of software development [29]. The continual learning and adaption hold more importance and are 

experimentally illustrated from a comprehensive research study [29] which surveyed nine questions to determine the 

impact of AI on software development. The study circulates the survey via LinkedIn profiles, and responders came 

from well-known firms such as Apple, Google, Microsoft, Facebook, IBM, Amazon, Adobe, Dell, Boeing, Oracle, 
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Samsung, and Intel. This varied representation of developers from these repudiated industries highlights the wide-

spread use of AI technologies in their workplace. Crucially, when queried about the possibility of software mainte-

nance, debugging, code fixing without human intervention, and the idea of anyone coding without specialization. The 

majority of the answer was negative (no). This indicates that, while AI improves efficiency, it does not replace the 

indispensable human touch in software development.  

Moreover, respondents were asked whether writing from scratch will become redundant, with a move toward exten-

sive reuse of existing code and concepts. The majority of respondents said yes, confirming that AI's efficiency resides 

in reducing the time-consuming aspect of code beginning from scratch. This is consistent with the current trend in 

coding methods, in which the reuse of existing, reusable code is regarded as critical. Notably, this reflects the funda-

mental notion addressed by the Java programming language, which sought to minimize the difficulties associated with 

starting from scratch. Moreover, another research study [29] explains a more in-depth analysis of the future environ-

ment of software development and AI and the study concludes the same point that no one can replace the developers 

unless they want to be so, from the predictions of research [29] it is also highlighted that developers will continue to 

have a role in the future, either as moderators or creators of AI systems, but only if they can keep themselves upgraded 

with the latest advancements. Furthermore, in the research study [30], it is stated that Machine Learning (ML) systems 

have widely been adopted by companies in all industries worldwide as value propositions to create or extend the 

services and products they offer. In addition, another study highlights the necessity of using machine learning (ML) 

which is a subset of AI to cope with challenges in software development [31]. The author Elizamary Nascimento 

[31]surveyed Microsoft teams to understand software development processes and identify essential development chal-

lenges. They found that data management and availability, customization and reuse of ML models, and handling ML 

model interactions are key areas of concern and it is very beneficial in dealing with software development. The author 

[31] also highlights the importance of education and training on AI and ML techniques for software teams. And mainly 

research also sheds light that customization and reuse of ML models require different skills than traditional software 

development and for that, there is a high need for software developers to upgrade themselves with the touch of AI 

because it is high. However, the path of increasing efficiency is also upgrading such as research studies also put light 

on the tool parse web which is an AI tool. PARSE Web is a web-based application designed to let programmers reuse 

existing frameworks or modules. It accepts "Source Destination" searches and offers method-invocation sequences 

that can change the Source object type into the Destination object type. The program uses code search engines to 

collect relevant code samples and then does static analysis to extract needed sequences. It also ranks and clusters the 

recommended sequences using various criteria. PARSE Web evaluations suggest that it is successful in answering 

programmers' inquiries and outperforms other tools such as Prospector and Strathcona. PARSE Web is a helpful re-

source for programmers who want to save time and increase efficiency throughout the software development process. 

Additionally, following the same path of significance of AI, the article [32] also sheds light on AI by stating that AI 

enhances the knowledge rather than replacing professional expertise its, usage will increase and polish the skills rather 

than replacing it. 

The Latest advancements are not only necessary for the developers who are already involved in this field but it is also 

necessary for the upcoming developers because in the field of information technology students are asked to solve 

problems through software systems that they did not design or rebuild, the existing systems. These practices are com-

mon in the academia of IT as they increase organizational knowledge and practices and that’s why it is recommended 

to train the upcoming developers in a way so that they have better knowledge about both the field of AI and the 

development field [33]. Various AI technologies are expanding very fast such as ChatGPT, Codex, and GithubCopoilt. 

But from them, ChatGPT has received substantial attention and is frequently used among these technologies, particu-

larly in educational institutions where students seek assistance with their homework. ChatGPT, an advanced language 

model developed by Open AI, is a unique AI technology with significant potential in the education industry stated in 

research [34]. Also, this research study draws attention to important findings from a recent survey [34], which found 

that 91% of company leaders participating in hiring procedures actively seek applicants with ChatGPT expertise in 

departments such as software engineering, customer support, human resources, and marketing. Furthermore, another 

research study [35] is along the same line and emphasizes more about the extensive use application of AI chatbots, 
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such as ChatGPT and Google Bard, across various educational institutions. These applications have one of its distin-

guishing advantages which is the capacity to provide personalized instructions, and that feature solves a variety of 

difficulties in the educational landscape. Also, the study [36] offers insight into the dual nature of possibilities and 

problems that develop in scenarios such as software engineers being evaluated through coding challenges or recruits 

integrating into an organization's business and technical processes. The possibility of using ChatGPT to help devel-

opers create more robust software in less time is seen as a possible gain. However, the study underlines the important 

point that educators are responsible for teaching the required skills to software engineers and that involves not just 

properly utilizing technology but also offering the capacity to manage and evaluate these tools [36]. It also emphasizes 

the necessity of developing a clear and well-defined track of activities in the educational process, ensuring that tech-

nology adoption matches with the larger aims of education. So, both the studies [34]  and [36] have the common point 

that it is necessary to train the upcoming developers with the whole basis of development and also with the skills for 

the use of the AI tools in their core.  

Besides the advantages of AI, several ethical concerns need to be addressed. One significant issue is job displacement, 

particularly for low-skilled workers, as AI and automation can replace routine tasks. While AI offers opportunities for 

new employment and productivity, it also creates challenges for the workforce[37]. Additionally, privacy concerns 

arise, particularly with AI devices that have built-in cameras. Research has shown that humanoid AI devices tend to 

trigger stronger privacy concerns, especially in private settings and among women[38]. As AI continues to evolve, it 

is crucial to consider these ethical issues and implement responsible practices to ensure the technology benefits society 

as a whole. 

 

 
Figure 1: Word cloud of AI and Software development 

 

A. Limitations of AI in the field of development 

Excessive dependence on pre-existing patterns: AI development tools may rely too much on known patterns in 

training data, thereby restricting the invention of new solutions that might be more effective for a problem 

Bias in Coding: AI algorithms used for code creation may unintentionally incorporate biases present in the training 

data, resulting in the reinforcement of specific coding styles and methods and potentially limiting diversity in 

programming techniques. This limitation is also highlighted in the research [11] where Codex was able to solve the 

bug up to 50% in the language Python. 

Difficulty in Dealing with Ambiguity: In software development, AI systems may struggle to manage ambiguous 

requirements or specifications, necessitating human intervention to offer clarity and context. 

Problem-Solving with Limited Creativity: While AI technologies may automate typical coding chores, they may 

lack the creative problem-solving talents that human coders bring to the table, and that is also the case when testing 

codex, it limits the problem-solving ability and hence cannot able to debug large code [38]. 

The Difficulty of Making Complex Decisions: AI may confront difficulties in making complicated judgments 

throughout the software development process when a thorough grasp of project goals, user needs, and the larger 

business environment is essential [39]. 
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Unstructured Data Interpretation: Unstructured data, such as free-form user comments or open-ended project 

specs, may be difficult for AI technologies to analyze, making it difficult to extract significant insights from qualitative 

data. Additionally, the research [40] experimentally proved that since codex is dependent only on GitHub code there 

is the limitation of unstructured data which as a result cannot solve the complex problem. 

Handling Unexpected Scenarios Inadequately: In software development, AI models may not be able to handle 

unexpected or outlier events successfully, forcing developers to intervene and overcome unforeseen issues. 

Problems with Integration and Compatibility: Integrating AI technologies into existing development workflows 

might cause integration difficulties and compatibility concerns with other tools, frameworks, or systems that 

developers use. 

Adoption Difficulties and the Learning Curve: Adopting new AI technologies may require a learning curve for 

developers, and the first phases of integration may disrupt established workflows before the advantages become 

evident. 

Dependence on Training Data Quality: The quality and representativeness of the training data are closely related to 

the efficacy of AI technologies in code development. In circumstances when the data is biased or lacks diversity, the 

resultant code may not adhere to recommended standards [40]. 

Implications for Ethics and Law:  Developers who employ AI technologies must manage ethical considerations 

such as privacy, security, and responsible AI use. Adherence to legal frameworks and ethical development methods 

becomes crucial [41]. 

Continuous Supervision is Required: To guarantee that the resulting code matches project goals and quality 

standards, AI technologies may need continual supervision and validation by developers, particularly in important 

decision-making processes. 

IV. CONCLUSION 

In conclusion, this study utilizes an effective Review Paper technique to give a thorough examination of the interaction 

between Artificial Intelligence (AI) and software development. The research explores AI's impact on software devel-

opment by reviewing literature and industry practices. Moreover, it analyzes AI technologies in software development, 

highlighting their benefits like increased productivity, efficiency, and new development approaches. Concurrently, it 

thoroughly assessed the challenges associated with AI integration, such as ethical constraints, unstructured data interpre-

tation, possible biases, and many more. The study also intended to draw important insights that will help industry exec-

utives and academics navigate the emerging convergence of AI and software development through this detailed exami-

nation. 

Moreover, the central theme of the research highlights the collaborative function of AI in combination with human de-

velopers as a key topic. Rather than replacing humans, the analysis highlights how AI, through tools like ChatGPT, 

Codex, and GitHub Copilot, enhances productivity and allows developers to focus on more creative aspects of their 

work The interplay between AI and human developers becomes clear, with AI relieving operational constraints while 

developers leverage their expertise for complex problem-solving. After that, the study dispels common misconceptions 

about AI. It dispels the myth that AI can predict the future, explaining its limitations due to past data, developer 

assumptions, and the unpredictability of events. The findings underline the importance of human judgment in inter-

preting AI forecasts and highlight the need for continuous learning and skill development within the developer com-

munity. As AI evolves, developers must update their skills. Tools like ChatGPT, Codex, and GitHub Copilot should 

be integrated into education for hands-on experience. The study highlights the growing demand for ChatGPT skills 

across industries and recommends including AI technologies in education to prepare the next generation for an AI-

driven future. However, acknowledging AI's significant progress in creative activities, the study clarifies the idea that AI 

lacks creativity. The challenges traditional views of creativity by showing how AI creates unique outputs in music, 

poetry, and visual arts, positioning AI as a driver of expanded creativity. However, it has also been witnessed in the 

recent two decades that there is an enormous increase in software product complexity and size, as well as an unexpected 

growth of application areas. The software has gotten increasingly "intelligent", "connected", and "mobile". Artificial 

Intelligence (AI) developments have made their way into current applications to tackle more complex issues, deliver 

better solutions (optimized), or learn from their behavior. These factors highlight the increasing need for software de-

velopers to design AI-based applications that solve real-world and societal problems, demonstrating the strong rela-
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tionship between AI and software development, and offering more opportunities for future research. Hence these in-

sights answer the research question by, highlighting AI, as a collaborative tool rather than replacing developers’ positions, 

instead, it enhances their capabilities and assists them in overcoming challenges. 

Finally, as the world approaches an AI-powered future, this study acts as a guidepost, giving nuanced insights for industry 

executives, educators, and developers alike. Responsible AI incorporation into software development demands an aware-

ness of its capabilities, ethical issues, and continual improvements. This research helps to build a collaborative, imagina-

tive, and ethical future in the ever-changing field of AI-infused software development. 
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