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Abstract
The swift advancement of Generative Artificial Intelligence (GenAI)
techniques including large language models, autonomous coding programs,
and intent-based software development methodologies has radically
transformed software engineering processes across the entire Software
Development Lifecycle (SDLC). While industry use of GenAI tools like
ChatGPT and GitHub Copilot continues to gain momentum, the research
domain is characterized by fragmentation, phase-centricity, and a lack of
integrated frameworks considering governance issues. This paper presents a
Systematic Literature Review consistent with the PRISMA guidelines,
consolidating 71 scholarly articles from IEEE Xplore, ACM Digital
Library, SpringerLink, and Elsevier ScienceDirect between 2021 and 2026
to explore the capabilities of GenAI across all SDLC phases. The findings
confirm considerable productivity and automation opportunities along with
inherent limitations relating to hallucination, spread of security
vulnerabilities, algorithmic biases, and knowledge monopoly. Ten important
research gaps are uncovered, and an innovative theoretical framework is
developed, comprising phase-wise GenAI tool maps with a Human-AI
Collaboration Layer and Governance/Ethics Layer
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1. INTRODUCTION

The extreme advancement of Generative

Artificial Intelligence has introduced

transformational effects in many areas

but software engineering has been placed

in a position to be one of the areas that

have experienced the transformations.

The traditional practices were human-

centric practices to elicit requirements,

design, code, test, and maintain, always in

the context of the Software Development

Life Cycle [1]. However, increased

complexity of contemporary software

systems and the necessity to provide

quicker and better software has exposed

flaws of conventional approaches. The

most recent progress in large language

models and the process of code

generation has enabled automatic code

generation, clever documentation and

auto-generation of test cases, decision

support and consequently redefined the

manner in which development work can

be done [2]. Despite these successes, the

implementation of generative AI in

SDLCs remains uncoordinated and lacks

a single theoretical and empirical context.

It leads to the necessity of systematizing

all possible knowledge and the further

elaboration of a conceptual framework of

synthesizing the above-mentioned aspects

[3]. A systematic review may assist in

discovering, categorizing, and examining

different techniques, tools, and issues

related to the integration of generative AI

into SDLC phases [5]. Moreover, certain

form of alignment between the software

development process and AI can be used

to cope with the issues of reliability,

ethical issues, and cooperation between

humans and AI. This paper aims to

overcome this gap between recent

innovations in AI and a more traditional

software development practice in the

perspective of creating a more

comprehensive approach to this issue [4].
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Although the focus on using Generative

Artificial Intelligence to the software

engineering sphere grows, the use of AI-

based solutions in the context of the

Software Development Life Cycle process

remains chaotic and unverified. The

modern scientific studies are dedicated to

specific aspects, such as code generation

or automation of testing. Such

technology cannot be applied in the

SDLC process since it fails to provide a

holistic approach [8]. Simultaneously,

some obstacles emerge due to the

necessity to create uniformity, reliability,

scalability, and compatibility with other

software engineering practices [5]. In

addition, other things about generative

AI, including accuracy, security, and

ethical concerns are usually sidelined,

which narrows the potential

opportunities in the real world. Thus, it

is clear that systematic analysis of the

existing scientific publications is

necessary to bring in a conceptual

framework to overcome these obstacles

and apply AI technology to the fullest

extent.

This research's relevance is defined by its

ability to systematize and structure the

incorporation of Generative AI into the

Software Development Lifecycle process

[6]. The issue is highly relevant since

despite the numerous advancements

made in the field of technology and the

creation of powerful generative models,

there is a lack of systematic approaches to

integrating these technologies into the

software development lifecycle, leading to

difficulties associated with increasing

productivity, reducing development

timeframes, and improving software

quality. Consequently, the study will be

useful for structuring and systematizing

existing fragmented knowledge in the

subject area, allowing stakeholders to use

the benefits of AI-based applications

during all stages of software development

[7]. The research is also relevant as it will

make a valuable contribution to

developing reliable and effective methods

for implementing AI technology in

software engineering, including

addressing critical challenges such as

model reliability, data protection, and
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efficient collaboration. It will contribute

to promoting responsible adoption of

artificial intelligence technologies and

ensuring their effective operation in

practice through the proposed conceptual

framework. The study will also serve as an

excellent basis for future research in the

area, which remains underdeveloped yet

promising [8].

The reasons behind carrying out such

research stem from the necessity to

upgrade the Software Development Life

Cycle due to the ongoing technology

developments and increasing complexity

of software. Although Generative

Artificial Intelligence has proven to

possess much potential to increase the

efficiency of processes, decrease time

spent on the development of products,

and enable intelligent decision-making,

the implementation of such solutions is

rather sporadic and does not have a

comprehensive methodology yet. Thus,

there is a possibility to research the

effective implementation of generative AI

at the stages of SDLC, maximizing the

use of opportunities provided by it while

avoiding certain risks related to it.

Another reason for conducting such

research is the ability to give researchers

and practitioners a more structured

approach towards advancements made

and the foundation for new innovations.

• RQ1: How is Generative AI

currently applied across the

distinct phases of the

Software Development

Lifecycle?

• RQ2: What tools, models,

and techniques are

predominantly employed

in GenAI-driven software

development practice

across the 25 reviewed

studies?

• RQ3: What challenges,

governance gaps, security

risks, and limitations are

associated with GenAI

adoption in software

development?

The main contributions of this study are as
follows:

https://portal.issn.org/resource/ISSN/3006-7030
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1. Systematic review of the existing

literature on the use of Generative

Artificial Intelligence in Software

Development Life Cycle,

highlighting the current trends,

techniques, and knowledge gaps.

2. The introduction of a unique

theoretical framework mapping the

capabilities of generative AI to

various stages of SDLC.

3. Discussion of the challenges and

limitations associated with the use

of generative AI, especially those

related to ethics, reliability, and

cooperation between humans and

AI, together with solutions to

overcome these difficulties.

4. Suggestions for future work and

practice in order to integrate

generative AI successfully into

software development process.

2. LITERATURE REVIEW

Bannon and Laplante combined the

viewpoints of various stakeholders

from a virtual roundtable, where

experts from business, academic, and

government sectors analyzed the

revolutionary impact of Generative AI

and Human- Machine Teamwork

within the Software Development Life

Cycle. The investigation revealed a

cross-disciplinary agreement regarding

the fact that GenAI has stopped being

a marginal innovation and instead

turned into an emerging structure that

radically affects the basic approaches

to software engineering in mission-

oriented and corporate settings. The

methodological basis of the

roundtable approach utilized by

Bannon and Laplante is inherently

discursive; however, it allows

practitioners to produce validated

insights that cannot be ignored by

empirical studies aimed at developing

GenAI governance mechanisms [1].

Wu, Lu, and Lin addressed an aspect

of GenAI-assisted software engineering

that remains understudied until today

that of knowledge monopolization as a

result of excessive dependence on

proprietary AI-powered tools. The
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scholars introduced a set of criteria

and corresponding interventions

aimed at helping businesses harness AI
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technology without risking to create

an epistemic dependency problem.

This particular insight is especially

relevant to this discussion as it shifts

the focus from the mere technicality of

GenAI integration to a larger one

involving governance and

organizational resilience as well [2].

Guimarães & Nascimento undertook

a rigorous analysis of the application

of AI and Large Language Models

within all stages of software

engineering, from code writing,

debugging, and testing, to

maintenance. The study outlined an

agenda for research into the many

issues raised by the use of AI tools

during development, including

possible decreases in code reliability,

hidden security flaws, biases in

training data, as well as the problems

of intellectual property, opacity, and

the need for human control. The

findings of their work will be

fundamental to any literature review

on the practical and ethical issues

involved in adopting AI at different

stages of the SDLC, and are directly

relevant to the conceptual framework

developed in this review [3].

The contribution by Voria comprised

an empirically validated set of twenty-

eight engineering practices in fairness-

aware design and implementation,

which were systematically mapped out

from the existing literature and

classified according to different phases

within the AI system development

process life cycle. Through the

application of theoretical norms of

ethical fairness into practical software

engineering practice, the researchers

were able to bridge the longstanding

disconnect between theoretical

discussions on ethics and technical

procedures within software

engineering. While the focus was on

machine learning engineering, the

framework is highly relevant to SDLC

models utilizing GenAI systems [4].

Rasheed offered a future-oriented

perspective on the total autonomy of

the SDLC in the context of the use of

https://portal.issn.org/resource/ISSN/3006-7030
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multi- agent architectures based on

LLMs, showcasing initial empirical

proof of shortened development cycles

and improved transparency of

processes resulting from end-to-end

execution of the software development

process by AI agents from

requirements definition to

deployment. The researchers

elaborated on the collaborative

framework in which AI-based

interfaces facilitate greater

inclusiveness of stakeholders regardless

of their technical or non- technical

backgrounds in order to enable

democratic processes of software

development. This work has

important theoretical implications for

this review as it outlines a visionary

pathway toward integrating GenAI

technology, which goes far beyond

mere automation [5].

The article by Liubchenko laid out the

initial groundwork regarding the

differences in structures between

traditional software development

processes and those which must be

used for systems based on artificial

intelligence and machine learning

systems. In doing so, it outlined the

extra work, increased requirements for

team capabilities, and new difficulties

that arise during the development of

such systems. This study was able to

provide a conceptual foundation for

why the standard SDLC models need

to be significantly modified when used

in environments where artificial

intelligence plays a role. This paper is

highly relevant to this review since it

highlights that the problems with

implementing GenAI do not arise

from tools alone but also from

inherent differences in methodologies

[6].
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Simsek, Gülseni, and Arkali Olcay

conducted an in-depth analysis of the

differential effect of GenAI on each of

the SDLC stages, namely planning,

designing, developing, testing, and

implementation, with special attention

paid to the role dynamics of software

personas in the increasingly common

AI-enhanced development

environments. It was found that

GenAI penetration is neither universal

nor complete: whereas a high level of

task automation is possible in

technical determinism, roles involving

critical thinking, empathy, and

context-specific decision-making

remain firmly dependent on human

involvement. This role-based analysis

approach, adopted by the researchers,

helps to provide a more detailed

insight into human-AI collaboration

models in the SDLC framework in

this review [7].

Alamäki, Khan, and Lagstedt provided

a research study grounded in empirical

evidence regarding the ethical aspects

of artificial intelligence systems’

lifecycle within public sector

institutions in Finland, using

qualitative interviews from various

institutional cases to reveal the actual

modes through which ethical

expectations can be integrated

throughout the design, development,

implementation, and deployment

stages. Alamäki et al. emphasized that

ethical congruence cannot be achieved

by implementing compliance strategies

in a reactive manner but must be

considered through proactive and life-

cycle-oriented governance that is

founded upon human-centric design

approaches. In the context of this

systematic review, Alamäki et al.’s

research contributes to the critical

point that ethical considerations

should be inherent parts of the

theoretical framework for integrating

GenAI systems into the SDLC process

[8].

Zhang provided an extensive overview

of the blockchain-based frameworks

for operationalizing the

trustworthiness principles of artificial
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intelligence (privacy, transparency,

fairness, robustness, and

accountability) through a four-phase

life cycle of artificial intelligence

operations, namely planning, data

gathering, modeling, and deployment.

Through the identification of how

blockchain technology’s distributed

verification and unalterability can be

used to resolve particular

trustworthiness problems within the

black box of AI, Zhang et al. (2024)

were able to establish an actionable

link between AI ethics and

engineering. The contribution of this

research is instrumental to this

literature review since it introduces

trust structures enabled by blockchain

as a potential governance mechanism

within SDLC pipelines that

incorporate Generative Artificial

Intelligence (GenAI) [9].

However, Andrade have developed a

novel AI-powered approach towards

identifying and mitigating software

antipatterns based on the use of

adaptive AI abstraction in

combination with machine learning

for the detection and resolution of

software architecture-, design-, and

implementation-level flaws within real-

time DevOps-based tools

supplemented by abuse story

techniques as part of requirement

analysis. It was shown that this

approach significantly decreases the

probability of security and

maintenance threats caused by

software antipatterns throughout the

entire SDLC [10].
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Table: 01 summary of review on
generative AL and the SDLC

Reference Year Primary focus Methodology

Otou
m &
Elkhali
li IEEE
Acce
ss J

2026 Agentic
software
engineering;
LLM-based
autonomous
agents across
the SDLC

Systematic
literature
review (61
studies,
2022–2025)

Prelaj et
al.
Annals
of
Oncolo
gy J

2024 AI-based
predictive
biomarker
discovery in
immuno-
oncology

Systematic
review (90
studies;
genomic,
radiomic,
pathomic,
multimodal
data)

Bala &
Behal
Compu
ter
Science
Review
J

2024 AI-based
DDoS attack
detection in
IoT networks

Systematic
literature
review (2019–
2023);
taxonomic
classificatio
n of attack
types, AI
methods,
datasets

 Comprehensive
taxonomy of IoT-
based DDoS attacks
and AI detection
techniques

 AI superiority
over rule- based
detection systems
substantiated

 Full botnet lifecycle
analysis from
formation through
active exploitation

Elgendy
et al.
J. of
Computer
Informati
on
Systems
J

2026 Vibe coding
as an intent-
driven, LLM-
mediated
software
development
paradigm

Conceptual
framework;
comparativ
e analysis
with
agentic
developme
nt and AI-
assisted
coding;
illustrative
scenarios

 Formal definition of
vibe coding as a
socio-technical
framework

 Research agenda
addressing reliability,
security governance,
and organizational
oversight

 Reconceptualizatio
n of developer
roles within
GenAI-augmented
SDLC

Abbas et
al. IET
Softwa
re J

2025 AI across the
full software
engineering
lifecycle:
requirements
to
deployment

PRISMA-
compliant
systematic
literature
review (135
papers,
2010–2025)

 Integrated cross-
lifecycle synthesis
covering
requirements, code
generation, fault
monitoring, and
governance

 Ethical frameworks
addressing
algorithmic bias,
explainability, and
privacy
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3. METHODOLOGY

Research Design and Protocol. In this

study, a research design involving a

systematic literature review (SLR), which

is based on the PRISMA protocol, is used

to analyze peer-reviewed studies focused

on integrating generative artificial

intelligence (GenAI) in the software

development life cycle (SDLC). As the

result of this analysis, 71 peer-reviewed

articles have been found in the WoS

database export ranging from 2021 to

2026

3.1 Search Strategy and Database Selection.

The systematic Boolean keyword

search was done using four main

databases namely: IEEE Xplore

Digital Library (n=50), ACM

Digital Library (n=20), Springer

Link (n=20), and Elsevier

ScienceDirect (n=30). A total

number of 120 articles were

identified from the literature search

process. The time period

considered during the search

process was from 2021 to 2026.

PRISMA Flow Diagram : GenAI-SDLC Systematic Review (N = 71 Studies)

IDENTIFICATI
ON

Records: n = 120

Records retrieved from IEEE Xplore (n=50), ACM
Digital Library (n=20), Springer (n=20), Elsevier
ScienceDirect (n=30)

▼

SCREENING

Records: n = 98

22 duplicates removed; remaining 98 records
screened on title and abstract for relevance to
GenAI and SDLC

▼

▶

ELIGIBILITY

Records: n = 84

Full-text assessed against inclusion/exclusion
criteria; 13 excluded for insufficient scope or non-
peer-reviewed status

▼

INCLUSION

Records: n = 71

Final 71 peer-reviewed studies retained for data
extraction, quality assessment, and systematic
synthesis (2021–2026)

Figure 1: PRISMA-based study selection
flow for the
systematic
review on
Generative AI
integration into
the SDLC (N =
71 peer-
reviewed studies,
2021–2026).
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The same data extraction method was

employed in all 71 selected papers in

order to extract essential data that

includes publication information,

SDLC stages addressed, Generative AI

applications, methodology used,

findings, advantages, disadvantages, and

quality score. From the synthesis of the

extracted data, a new theoretical model

has been formulated to chart the

Generative AI capabilities along six

SDLC stages, human-GAI synergy, and

ethics in GAI usage in software

engineering.

Comprehensive Integration Framework for GenAI in SDLC Process Based On Reviewed
Papers

1.
Requireme
nts
Analysis

2.
System
Design

3.
Implementa
tion &
Coding

Iterative Feedback Loop

GenAI Tools GenAI
Tools

GenAI Tools

ChatGPT,
LLMs for
Natural
Language

Processing User
Story

Generation &

Codex,
GitHub

Copilot &
Other
Design
LLMs

Copilot, GitHub
TabNine & Codex
Code Completion
Tools Generative

AI Tools

Ambiguity
Detection

Generative AI
Tools

GenAI
Tools

AI Tools

Key Benefit Key Benefit Key Benefit Key Benefit
Automation
of User
Stories

Generation
and

Ambiguity
Detection

Design
Suggesti
ons &
Auto-
UML

Diagram
Creation

Code
Completion
& Reducing
Boilerplate
Code(32%
Papers)

Test Case
Generation
& Bug

Prediction

Challenge Challenge Challenge Challenge
Specification
Hallucination
s

Lack of
Awareness

of
Domain-
Specific

Architectu
re

Security
Vulnerabilities in
Generated Code
& Reliance On

Them

Coverage
Problems
& Non-

Determinis
m

Key studies informing this framework:
Bannon & Laplante (2025) · Rasheed et
al. (2025) · Otoum & Elkhalili (2026)

· Abbas et al. (2025) · Simsek et al.
(2025) · Elgendy et al. (2026) · Wu et al.

(2025) · Guimaraes & Nascimento
(2025)

Figure 2: Proposed conceptual framework
integrating Generative AI across all six
SDLC phases, derived from 71 reviewed
studies. Framework incorporates phase-
specific GenAI tools, key benefits, and
primary challenges
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Figure 03: Distribution of 71 Reviewed
Studies by Publication Venue

Figure 3 shows the representation of the

71 articles analyzed according to their

respective publication sources, which

include journals, conferences, and

workshops. It becomes apparent from the

analysis conducted that most of the

studies have been published in ACM and

IEEE conferences, followed by Elsevier

and Springer publications. This implies

that most of the research related to

integrating Generative AI into the

Software Development Life Cycle occurs

via influential software engineering and

computer science publication platforms.

Figure 04: Distribution of 71 Reviewed

Studies by Publication Year 2021-2026
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Fig 4 The findings point out a

noticeable increase in the number of

works dedicated to the topic of

integration of Generative AI in the

Software Development Life Cycle.

Publications were observed to grow

steadily since 2021 and reached its

peak in 2025 (31 works or 43.7%)

4. RESEARCH GAP

The analysis of the 71 reviewed

studies reveals multiple critical

research gaps in the integration of

Generative AI within the Software

Development Life Cycle. Existing

literature demonstrates a strong

concentration on the implementation

phase, while comparatively limited

attention is given to requirements

engineering and maintenance. The

current research landscape is further

characterized by overreliance on a

narrow set of dominant AI tools,

absence of standardized evaluation

metrics, and insufficient exploration

of alternative domain-specific

ecosystems. Additionally, key

concerns related to organizational

dependency on proprietary systems,

security vulnerabilities, algorithmic

bias, hallucination risks, and ethical

implications remain underexplored.

The literature also lacks holistic end-

to-end frameworks that

comprehensively map Generative AI

capabilities across all SDLC phases

while integrating governance, ethics,

and human-AI collaboration

mechanisms. Furthermore, important

dimensions such as developer trust,

role transformation, explainability,

collaboration protocols, and

sustainability issues including energy

consumption and environmental

impact have received minimal

scholarly attention, highlighting

substantial opportunities for future

research and framework development.

CONCLUSION

This systematic review of 71 studies

demonstrates that Generative AI is an

innovative revolution in software

engineering practice that brings

undeniable advantages throughout

each of the six SDLC phases, yet at
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the same time raises numerous issues

related to security, ethicality,

governance, and cooperation between

humans and artificial intelligence.

The suggested framework for the

introduction of GenAI in software

development by combining the

application of GenAI tools per phase,

governance, and human-centered

collaboration levels can serve as an

evidence- based basis for GenAI's

ethical adoption in professional

software development environments.

Further academic studies need to

focus on practical testing of GenAI in

industry-level projects, setting

common criteria for evaluations,

developing governance approaches

for different domains in accordance

with newly emerging regulations like

the EU AI Act, and exploring novel

paradigms such as agentic SDLC and

vibe code.
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