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Abstract—Agile software development emphasizes iterative
progress, adaptability, and stakeholder collaboration. It
champions flexible planning, continuous improvement, and rapid
delivery, aiming to respond swiftly to change and deliver value
efficiently. Integrating Generative Artificial Intelligence (Al) into
Agile software development processes presents a promising
avenue for overcoming project management challenges and
enhancing the efficiency and effectiveness of software
development endeavors. This paper explores the potential
benefits of leveraging Generative Al in Agile methodologies,
aiming to streamline development workflows, foster innovation,
and mitigate common project management challenges. By
harnessing the capabilities of Generative Al for tasks such as
code generation, automated testing, and predictive analytics,
Agile teams can augment their productivity, accelerate delivery
cycles, and improve the quality of software products.
Additionally, Generative Al offers opportunities for enhancing
collaboration, facilitating decision-making, and addressing
uncertainties inherent in Agile project management. Through an
in-depth analysis of the integration of Generative Al within Agile
frameworks, this paper provides insights into how organizations
can harness the transformative potential of Al to advance Agile
software development practices and navigate the complexities of
modern software projects more effectively.

Keywords—Artificial intelligence; software engineering; Agile
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I.  INTRODUCTION

Project work that seeks to regulate and create the project's
outputs in brief iterations and adapt to numerous shifts in
circumstances during the project is made possible by agile
project management approaches. Classical project management
has shifted from managerial and administrative duties to
project coaching in agile project management techniques.
Many circumstances influence an agile project's success, and
managing these pain points is essential. Software development
for various systems is one of the many IT-related projects that
agile project management (APM) has grown famous for
handling. The project manager and the organization must
exercise strict discipline when using APM. As Agile Project
Management demands meticulous discipline for successful
software development, exploring Al to enhance this process
presents a novel and compelling research domain.

From a scientific perspective, artificial intelligence (Al)
encompasses a variety of methods and strategies, including
robotics, machine learning, and machine reasoning [1]. With
Al's growing capabilities, there is curiosity about whether
certain aspects of project management today may be automated
or if some activities are delegated to Al, which would lessen
the workload of typical project managers and assist in
challenging circumstances [2]. One way to conceptualize
intelligent project management is as artificial intelligence
applied to automate certain aspects of the process when
suitable. In this situation, Generative Artificial Intelligence
(GenAl), which harnesses advanced algorithms to create
content and solutions that mimic human-like ingenuity, could
be beneficial in controlling the various pain points of projects
and shifting to intelligent project management. Tools for
generative Al, like CoPilot, GPT, and Bard, have become
increasingly popular. They also increase the productivity of
software engineering. [3]

GenAl introduces many positive impacts on Agile
methodologies, revolutionizing how teams approach software
development and project management. GenAl enhances Agile
practices by augmenting creativity, efficiency, and decision-
making processes. Through its ability to analyze vast datasets
and generate novel solutions, GenAl aids in ideation sessions,
helping teams overcome creative hurdles and foster innovation
within Agile iterations. Additionally, GenAl streamlines
development processes by automating repetitive tasks, such as
code generation, testing, and documentation, thereby freeing
up valuable time for team members to focus on high-value
activities. Moreover, GenAl facilitates data-driven decision-
making by providing insights into project metrics, team
performance, and potential risks, enabling Agile teams to adapt
and respond to changing requirements swiftly. Integrating
GenAl into Agile methodologies leads to accelerated
development cycles, improved collaboration, and enhanced
product quality, ultimately driving tremendous success in
software projects. In particular, GenAl may help with day-to-
day tasks by providing advice, coaching, and
recommendations.

This piece delves into the technologies and applications of
Generative Al within the software sector. Software engineering
is going to see significant changes as a result of GenAl.
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However, research on the subject is still in its early stages.
There aren’t any significant case-studies found in the literature
that tackle the integration of GenAl within the Agile
methodologies This research agenda is crucial for guiding
academics and practitioners by highlighting current
applications and shaping future studies. This paper presents an
adapted framework of explicit integration of Generative Al
into one of the most commonly used agile methodology by
developers. Our goal is to give a real case study of how this can
be achieved, also discuss the pitfalls and the potential
limitations.

This study's primary goal is to investigate how Al can
alleviate the difficulties and pain points related to agile project
management. Our objective is to delve deeper into the practical
aspects of implementing generative Al in agile projects and to
provide a balanced view by discussing both the benefits and
challenges of Gen Al in software development. The following
questions will be addressed and answered in the subsequent
sections of this paper.

e RQ1: What problems do agile projects typically have?

e RQ2: How can GenAl assist in overcoming common
challenges encountered in agile projects?

e RQ3: Can GenAl help with the software development
process? Can GenAl used in Agile frameworks to
enhance project management assistance?

To do so, we structured this paper based on four sections.
The first one is this introduction; the second section delineates
the background notions of this article, which are Agile project
management (APM) & Generative Artificial Intelligence
(GenAl). This includes the theoretical section, which
introduces standard agile methodologies, both at small and
large scales, and discusses the mechanism of artificial
intelligence employed in this study. The following section
helps ascertain the typical difficulties that different agile
project management techniques could provide by conducting a
literature review. A theoretical model of pain points is
developed based on these issues. This is followed by the
significant impact of GenAl in Software developments and
applications of GenAl as a solution for several real-world
project management problems. The last section encounters our
developed framework to demonstrate how GenAl can enhance
agile software development practices.

Il. LITERATURE REVIEW OF AGILE METHODOLOGIES FOR
SOFTWARE DEVELOPMENT

A. Background of Agile Project Management

Traditional project management is referred to by the Project
Management Institute as "predictive project management,” in
contrast to agile methods. Non-agile projects are called "plan-
driven" because they emphasize creating a detailed plan in
advance and carrying it out throughout the project [4]. In
software development, the term "agile™ was first used in 2001
by seventeen software developers trying to address a critical
problem: managing projects using the waterfall model, which
divides the development into discrete phases [5]. Using four
core values as a foundation, the seventeen developers created
the Manifesto for Agile Software Development: "Individuals
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and interactions over processes and tools, working software
over comprehensive documentation; customer collaboration
over contract negotiation; and responding to change over
following a plan." Any approach that upholds the values and
tenets of the Agile Manifesto is included in the agile
philosophy [6]. The agile framework is made to handle change
effectively, in contrast to traditional systems, which emphasize
rigorous change management and upfront planning. Agile
software development involves self-organizing teams working
with clients to evolve needs. As a result, agile projects need the
customer to be heavily involved at every stage to give regular,
honest, and transparent feedback [5] [7].

Agile project management is an iterative and flexible
approach to project management that emphasizes adaptability,
collaboration, and customer satisfaction. It is particularly well-
suited for projects where requirements are expected to change
frequently or need to be more well-defined initially. Agile
methodologies focus on delivering small, incremental portions
of a project in short time frames, called iterations or sprints,
typically ranging from one to four weeks. Agile project
management has gained widespread adoption in software
development and is increasingly applied in various other
industries where flexibility and responsiveness are valued. Its
principles can be adapted and scaled to suit the needs of
diverse projects and organizations. The key characteristics of
Agile project management are:

e Customer Collaboration

e Emphasis on Individuals and Interactions
e Continuous Delivery

o Flexibility and Adaptability

e Cross-functional Teams

e Continuous Feedback

e lterative Development

Projects are broken down into small, manageable iterations,
allowing for continuous improvement and adaptation as the
project progresses. Regular and close collaboration with
stakeholders, including the end-users or customers, ensures that
the delivered product meets their expectations and
requirements. Agile embraces changes in requirements even
late in the development process. This flexibility allows teams
to respond quickly to evolving priorities or new insights. Agile
encourages forming cross-functional, self-organizing teams
with all the skills necessary to complete the project within the
team, promoting better communication and collaboration.
Regular reviews and feedback sessions are integral to Agile
methodologies. This constant feedback loop helps identify and
address issues promptly, ensuring the project remains aligned
with stakeholders' expectations. Agile promotes delivering a
potentially shippable product at the end of each iteration,
ensuring that there is always a tangible output, even if the
project still needs to be completed. Agile values individuals
and interactions over processes and tools, emphasizing the
importance of effective communication and collaboration
within the team.
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B. Background Frameworks

Agile frameworks such as Scrum, XP, Kanban, and Lean
Software Development were initially developed for small-scale
projects. Other large-scale frameworks exist, such as Scaled
Agile (SAFe), Disciplined Agile (DA), and Nexus. Several
popular Agile frameworks are widely used in project
management to facilitate iterative and adaptive development.
Each framework offers its own set of practices, roles, and
ceremonies to guide teams in delivering value incrementally.
These frameworks provide structure and guidance for teams
adopting Agile principles, allowing them to tailor their
approach based on their project's specific needs and context.
Choosing a particular framework depends on the project's size,
complexity, industry, and organizational culture. Agile
methodologies employ various ceremonies and artifacts to
facilitate effective project management and collaboration
within teams:

1) Ceremonies:

a) Sprint planning: A meeting held at the beginning of
each sprint where the team plans the work to be completed
during the sprint. It involves selecting user stories from the
backlog, estimating effort, and committing to a sprint goal.

b) Daily standup (Daily Scrum): A short meeting where
team members discuss their progress, what they plan to work
on next, and any obstacles they face. It promotes transparency,
collaboration, and alignment within the team.

c¢) Sprint review: A meeting held at the end of each sprint
where the team demonstrates the work completed during the
sprint to stakeholders and collects feedback. It provides an
opportunity to review the product increment and adjust
priorities based on stakeholder input.

d) Sprint retrospective: A meeting held at the end of each
sprint where the team reflects on the previous sprint, discusses
what went well, what could be improved, and identifies
actionable items for process enhancement in future sprints. It
fosters continuous improvement and learning within the team.

2) Artifacts:

a) Product backlog: A prioritized list of a product's
desired features, enhancements, and fixes. It serves as the
single source of requirements for the team and is continuously
refined and reprioritized.

b) Sprint backlog: A subset of the product backlog
containing the user stories and tasks the team commits to
completing during a sprint. It helps the team focus on the work
in the current sprint.

) Increment: The sum of all the completed and
potentially shippable product backlog items at the end of a
sprint. It represents the tangible outcome of a sprint and
provides value to stakeholders.

d) Burn-down chart: A visual representation of the
remaining work (usually measured in story points or tasks)
throughout a sprint. It helps the team track progress towards
completing the sprint goal and identifies potential issues early.

These ceremonies and artifacts are integral components of
Agile methodologies, facilitating collaboration, transparency,

Vol. 15, No. 3, 2024

and adaptability within teams to deliver high-quality products
iteratively and incrementally.

C. Agile Pain Points in Software Development

Significant difficulties could arise in agile projects when
the complexity, context, and scope evolve [8]. Several study
reports have noted various problems: [9], [10], [11], [12], [13],
[14], [15], [16], [17], [18]. Using a variety of publications, the
literature study identifies the most prevalent issues that arise in
agile initiatives.

Beginning with [12], it has been observed that development
team members who have experience with rigid approaches,
such as the waterfall approach, may be reluctant to adopt agile
practices. Other difficulties that have been brought up include
the development team's ignorance of the agile methodology,
the lack of participation from upper management, problems
with  technical support, incompatibility ~with current
infrastructure and procedures, and the existence of time and
financial constraints [12]. The research in [9] is based on agile
projects in the public sector found several potential trouble
spots. These factors included the following: responsibilities
within the agile setup, documentation, education, experience,
and commitment; location of agile teams; complexity of
software architecture and systems integration; and stakeholder
communication and involvement [9]. Additionally, research
has shown that many agile methodologies, including Scrum,
XP, and Lean, are combined [10]. Agile methodology is thus
characterized in a comprehensive sense. Agile practitioners
encounter various complicated, context-specific challenges,
some of which have persisted for years and are difficult to
address successfully. On the other hand, although some
problem areas still exist, their emphasis has changed. Although
practitioners have embraced agile approaches, questions about
their ongoing efficacy have yet to be raised. Many complex
topics have yet to get much academic attention, including
governance, business participation, transformation, failure, and
the impact of claims and constraints [10]. Furthermore, some
issues, like contracts and government, need more attention
from researchers. In contrast, other problems, like business and
IT transformation, have received attention but have yet to have
the anticipated influence on industry practices [11]. It's also
more complicated to choose a large-scale agile framework. The
study in [14] claims that while various agile frameworks
provide basic understandings, they soon become unhelpful
when applied outside of the context of the framework in which
they were designed. Due to the COVID-19 epidemic, there has
been an increase in remote project work globally. Working on
remote projects offers its own set of difficulties [13]. Based on
research conducted by [15] on self-organizing teams, the
challenges at the project, team, person, and task levels are
categorized. Activities involving the team, senior management
(SM), and clients are included at the project level; activities
involving the core development team and their SM are
included at the team level; team member activities are included
at the individual level; and technical tasks are contained in the
task level [19]. A particular pain point model has been
developed to examine some of the most prevalent pain points
mentioned in the literature about agile projects to help manage
these difficulties more effectively. This model aims to explain
the common causes of these difficulties and offer workable
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ways to solve them, regardless of the project's scale. A
fishbone diagram representing the primary pain spots has been
created using the information presented above, as seen in Fig.
1. This graphic shows two unique problems for every problem
category in the previous literature review. These challenges can
be categorized based on the project, personnel, methods,
persistence, and estimated effort.

Projact Process Effort Esimation

Pecple Endurance

Fig. 1. Primary pain points arising from agile difficulties.

To answer RQL: What issues do agile projects typically
have? Common pain points in agile methodologies include
problems with requirement management, managerial and
stakeholder support, role clarity, team member overlap,
understanding of agile processes, adaptability to various shifts,
resistance to change, maintaining agile practices, effort
prediction, and sufficient technical expertise. Every one of
these difficulties may affect agile initiatives and their
supervision of them.

I11. GENAI REVOLUTION TO THE SOFTWARE DELIVERY

A. Background Historical Improvements

More than any other recent breakthrough, Generative
Artificial Intelligence (GenAl) can drastically alter the
software industry. According to Bill Gates, it represents the
most significant advancement since the creation of the Internet.
Software productivity can be enhanced through various means,
including automating monotonous tasks like requirements
traceability or testing, enhancing software quality by creating
test suites from requirements, and automating workflows by
directing work products to the appropriate stage in a production
pipeline [20]. However, generative Al poses new risks because
it is neither deterministic nor explicable. Prominent examples
of restrictions on usage in professional software engineering
include Intellectual Property Rights (IPR) and cybersecurity.

The field of generative Al has been around for a while.
Researchers were reluctant to introduce such technology to the
general public as they were unsure of its validity. People tend
to close their eyes to apparent risks when faced with a
projected gold rush, as we have seen repeatedly in the history
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of IT [21]. Ultimately, even well-intended tools can have
disastrous effects. After GPT was eventually made available to
the general public in 2022, the Al arms race began at a pace
never seen before. GPT only needed two months to gain one
hundred million users [3].

For years, using Google or StackOverflow has been a
standard part of the work for any coder. Countless code
repositories are available online, and search engines have
gotten better at indexing them. Community advice sites like
StackOverflow offer insightful commentary and well-reasoned
answers to user questions. One feature that both search engines
and Q&A websites have in common is the ability to pull up
previously stored material.

GenAl differs. As the name implies, it can synthesize or
generate responses to your queries. Instead of searching
through a premade one, it will create a reaction for you, as
traditional search engines do. The response is predicated on
enormous training data, including search engine stored and
indexed content [22]. Generative Al is trained further to deliver
insightful responses using input from humans. Many human
trainers ask questions and comment on the generated
responses, rewarding correct responses and penalizing
incorrect ones. While protecting against unfavorable replies,
this type of reinforcement learning directs the system toward
producing more accurate responses. This has given rise to
glimmers of a new mode of operation that centers on "prompt
engineering," determining the best way to phrase a question or
an entire conversation. Generative Al does not work with
individual questions and answers; it maintains a context
window, which can guide the Al in generating contextually
relevant and well-informed responses [3].

B. Examination of Specific Gen Al Technologies and their
Direct Applications in Agile Software Environments.

Numerous generative software platforms enable the
conversion of straightforward instructions into computer code.
Development tools and editors, including Visual Studio Code,
Visual Studio, NeoVim, and JetBrains IDEs, can be extended
with GitHub Copilot. It provides code completion driven by
OpenAl Codex, a Generative Al system created by OpenAl.

The recent release of Copilot X, powered by GPT-4, is
promising. In addition to better autocompletion, it can help
with  other development activities, including code
comprehension, pull request improvement, scripting, and shell
tool support [22]. GPT-4 can produce code from docstrings in
software engineering interviews and answer coding questions
on par with or better than human performance. It is capable of
interacting with LaTeX and front-end programming. It can run
Python, Pseudo, and reverse engineer programs. The company
that created GPT-4, OpenAl, provides programmatic access to
its LLMs. These advanced LLMs, such as GPT-4, represent a
paradigm shift in computing, harnessing vast knowledge and
understanding of context to perform complex tasks. Their
natural language processing and generation capabilities have
significant implications, potentially revolutionizing how we
interact with technology and automate sophisticated tasks. This
implies that programmers can incorporate them into their apps
and use them conversationally. Moreover, developing plugins,
a means of integrating the underlying models with other
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services capable of answering inquiries and taking appropriate
action is feasible.

Unlike its competitors, Tabnine stands out from the crowd
by giving special consideration to licensing and privacy
considerations. It provides code completion at the line or
function level. Only permissive license open-source software
has been used to teach Tabnine. Additionally, it guarantees
developers that it does not keep any of the code that uses it, and
the underlying models can be downloaded and used locally
rather than only being available as a service [23]. A summary
of various standard technologies is given in Fig. 2 [3]. Take
note of how quickly the terrain is changing. We should
anticipate the introduction of new tools and the advancement of
current ones.

To answer the first part of RQ3: Can GenAl help with the
software development process? Can GenAl used in Agile
frameworks to enhance project management assistance? Fig. 2
provides a detailed argument of how.

Code completion, code generation, |

code
ChatGPT-4 comprehension, reverse
engineering, pseudo code
reasoning and execution.
CoPilot

Code completion for CoPilot;
CoPilot X uses the

more advanced GPT-4 model
and can answer

questions based on code
documentation; aid in

pull requests, shell commands
and scripting [3].

Use cases of
Generative Al
technologies

in Software
Dev
Tabnine Code completion. Runs also on
private desktop to
S

protect IPR.

Hugging Face .
Code completion and code

(Yarious generation, depending
different on the model.
models)

Fig. 2. Code development using generative Al technologies.

IV. GENAI AND ITS ROLE IN ENHANCING AGILE SOFTWARE
DEVELOPMENT PRACTICES

A. GenAl to Overcome Agile Management Pain Points

GenAl is emerging as a transformative force in addressing
various pain points within Agile project management, offering
innovative solutions to enhance efficiency, collaboration, and
adaptability. Generative Al, through its ability to analyze
patterns and generate novel ideas, can assist teams in
brainstorming sessions, helping overcome creative hurdles and
fostering a culture of continuous innovation. Moreover,
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Generative Al algorithms can analyze historical project data,
team performance, and external factors to provide intelligent
recommendations for optimizing resource distribution and
refining task priorities. This streamlines decision-making
processes and contributes to a more adaptive and responsive
project management approach. Furthermore, Generative Al's
data processing capabilities enable it to analyze and interpret
large datasets, facilitating the extraction of valuable insights
that can inform strategic decisions and project optimizations.
This can significantly improve the project's overall
performance and outcomes. Also, Generative Al-powered
collaboration tools can enhance communication by offering
real-time  language translation, aiding  cross-cultural
collaboration, and minimizing misunderstandings.

Furthermore, Generative Al can contribute to automated
testing and quality assurance processes, addressing the
challenge of maintaining product quality within tight Agile
development cycles. By generating and executing test
scenarios, Al can identify potential issues early in the
development process, reducing the risk of defects and
enhancing overall product reliability. Following the pain points
assembled in Fig. 1, Table | propose solutions to them using
GenAl according to the literature:

This study draws on the highlighted challenges to align the
answers. This systematic approach makes it easier to see how
each suggested solution specifically tackles the given
problems, which increases the solutions' overall efficacy.
Furthermore, this alignment ensures that the suggested
remedies successfully tackle the issues discovered, opening the
door for a more comprehensive and successful implementation
plan [34]. In conclusion, to answer RQ2, Generative Al is a
valuable ally in overcoming Agile project pain points. Its
ability to support creative imagination, optimize resource
allocation, analyze large datasets, enhance collaboration, and
automate testing processes makes it a versatile tool for Agile
teams striving to achieve higher levels of efficiency,
adaptability, and success in their project endeavors. As the
field of Generative Al continues to evolve, its potential to
revolutionize Agile project management practices is likely to
grow, providing teams with innovative solutions to navigate
the complexities of dynamic and iterative development
processes. It can offer insightful information and
recommendations consistent with findings from literature
reviews. GenAl's responses can be shaped by particular prompt
patterns, which makes it easier to create reviews and
suggestions for addressing project difficulties. GenAl has
excellent potential to alleviate typical pain points in agile
projects as an auxiliary tool. It can help predict problems
previously occurring in its pre-trained data by using its
historical data to benchmark and identify similarities in each
project. Though GenAl can offer valuable recommendations
for handling pain points, it is nevertheless imperative that the
project team continue to be skilled in agile techniques and only
rely on GenAl's answers with rigorous evaluation [35].
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According to a predetermined specification pattern, GenAl is configured to generate requirements. Responding to a prompt,
it can request explanations, provide recommendations, and generate high-level requirements tabularly. However, depending

As a steering committee member, GenAl understands its role and provides presentations upon request. It seems to
understand the subject at hand and provides useful advice. Most of these recommendations seem reasonable. Nonetheless, a

Based on the comments given, GenAl seems to understand the prompt pattern and provides a preliminary role description
that outlines the duties and skills required for the position. Furthermore, it indicates that the roles could need to be modified

GenAl can quickly identify the task and provide a variety of analysis and suggestions. Even with the identical prompt

It seems that GenAl understands the prompt's context, which is based on agile coaching concepts. Even though the design
differs greatly, the suggested concepts are still useful. The coaching places a strong emphasis on continuous improvement

It seems that GenAl understands the prompt context, which emphasizes adaptability. It can automatically create an action
plan upon request and can adjust this plan with additional prompt elements. Though answers to the same prompt can differ,

It seems that GenAl understands the prompt pattern associated with resistance to change and is able to create an action plan
based on feedback from users. This approach includes tactics to address resistance to change, yet using the same stimulus

GenAl is knowledgeable with the fundamentals of agile processes and the jobs that go along with them, such as those of the
Scrum Master. After gaining an understanding of the backdrop, it goes into detail on the significance of cross-functional
roles and sprint planning. The initial question seems to be aimed mostly at a senior developer, with the intention of

It seems like GenAl understands the purpose of an effort estimation prompt. It provides a list of tasks that it determines are
required, together with descriptions and time estimates expressed in days. It also discusses the assumptions made in the
estimates and how those assumptions might affect the amount of work needed. Repeating the inquiry, however, results in a

The prompt is identified by GenAl as one that deals with team management of technical knowledge. It creates a suggestion
based on the further details in the prompt about how the team could overcome this difficulty. It's interesting to note that

TABLE. | SOLUTION MAPPING USING GENAI
Requirements
. management on the round they were formed, these needs may have different contents [4] [24].
Project
Stakeholders &
management
support notable degree of variation exists in the proposed activities for every round [25].
Role definition
People based on the project's actual requirements [26].
Competence Gap pattern, the results can vary greatly, bringing a variety of careful factors into play [27].
Agile process
understanding . ; - ;
Process and learning, and it provides a detailed program [4].
adaptability
it effectively identifies problems and provides pertinent advice [4] [28].
Change
resistance more than once may yield different results [11] [29][30].
Endurance
Maintaining agile
way of work
educating and motivating them in their work [4] [31].
Work estimation
Eff_ort . substantial variation in the estimation [4] [32].
estimation
Technical
knowledge different rounds of the same prompt produce diverse answers [4] [33].

B. GenAl to Enhance Software development using Agile

Frameworks

As mentioned in Section II, the Scrum framework is a
small-scale process used mainly by developing teams and IT
engineers to deliver the best quality products with the highest
adaptability. Scrum is a widely adopted Agile framework for
project management that provides a structured and iterative
approach to software development and other types of projects. o
Scrum is a widely adopted Agile framework for project
management that provides a structured and iterative approach
to software development and different kinds of projects.

Integrating Generative Avrtificial Intelligence (GenAl) into
Scrum can enhance efficiency, innovation, and decision-
making. We elaborated in Fig. 3 a framework illustrating how

gather information related to tasks or user stories,
preparing sprint planning meetings.

e Progress tracking: GenAl tools can analyze individual
and team progress based on task updates, identifying
potential bottlenecks or areas needing additional
support. It assists in providing a holistic view of the
team's performance.

Generating meeting summaries and Automated Testing:
GenAl can assist in summarizing the sprint review
meeting and highlighting key achievements and
outcomes. GenAl can contribute to automated testing
processes, helping identify defects and ensure the
reliability of the delivered product increment. It
accelerates the testing phase, allowing the team to focus

GenAl can assist at different stages of the Scrum process:

e Backlog Refinement and Clarification Through
Automated User Story Generation: GenAl can analyze
historical data, user feedback, and market trends to
propose potential user stories for the backlog. It helps
generate diverse and creative ideas, fostering innovation
in feature development. Team members can interact
with GenAl to seek clarification on user stories or
acceptance criteria, ensuring a shared understanding of
requirements [36].

e Estimation and research assistance: GenAl can assist in
estimating the complexity of user stories by analyzing
historical data and patterns. It can offer insights into
potential risks and challenges associated with specific
tasks, aiding the team in better planning. It can help

on refining features.

Feedback Analysis and Brainstorming Improvement
Ideas: GenAl can analyze feedback received during the
sprint and provide insights into areas of improvement. It
helps in identifying patterns, potential process
enhancements, and team dynamics. Teams can engage
GenAl in brainstorming sessions to generate ideas for
process improvements during retrospectives.

Dynamic Prioritization and Answering Questions on
Backlog Items: GenAl can dynamically prioritize
backlog items based on changing requirements, user
feedback, and business priorities. It assists in
maintaining a backlog aligned with the project's
evolving needs: GenAl can provide additional
information or context for backlog items, helping in
prioritization discussions.
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e Code Suggestions and Reviews: GenAl tools can
provide code suggestions, identify  potential
improvements, and even assist in code reviews. It
fosters collaboration among developers and helps
maintain coding standards.

Code Assistance & PfOET?SS
Reviews Tracking

(&) - son SPRINT
I H BACKLOG ily
hours | Serum r
Backlog l
Refinement USER STORIES

NEW
Qafing) FUNCTIONALITY
arifying User
Ll
Stories |

PRODUCT SELECTED
BACKLOG PRODUCT

I‘ BACKLOG
rl% Sprint Planving

¢
£
§
§
3
&

Research &
Estimation
Assistance

RETROSPECTIVE SPRINT REVIEW

Feedback Analysis
& Brainstorming
Improvement Ideas

Generating Meeting
Summaries &
Automated Testing

Dynamic Prioritization &
Answering Questions on
Backlog Items

Fig. 3. Generative Al Integration across the scrum framework stages.

Another noticeable improvement of the integration of
GenAl into the Scrum process is knowledge sharing through
automated documentation; GenAl can assist in generating
documentation for code changes, updates, and system
architecture. It ensures that knowledge is captured and shared
across the team efficiently. Also, there is continuous
improvement using data-driven insights; GenAl analyzes
historical project data to provide insights into team
performance, sprint outcomes, and areas for constant
improvement. It contributes to data-driven decision-making in
retrospectives.

C. Considerations and Limits

To answer the second part of the RQ3: Can GenAl help
with the software development process? Can GenAl used in
Agile frameworks to enhance project management assistance?
Our developed framework, which combines conversations with
GenAl through prompt patterns in Section 1V(B), demonstrates
its usefulness in producing a variety of templates and rough
designs for agile projects. Because of the data it was trained on,
GenAl, a pre-trained language model, has a basic grasp of
different kinds of agile projects. Nevertheless, it is not
advisable to place complete faith in the data produced by
GenAl due to the inherent variances in project needs and
human resources. It's important to proceed cautiously and have
agile project specialists analyze GenAl's results because they
might not be entirely trustworthy. Some of the upcoming issues
are listed below and are still open for discussion if future
contributions:
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e Ethical Use: Ensure that GenAl is used ethically,
avoiding biases and adhering to privacy and security
standards.

e Human Oversight: While GenAl can assist in various
tasks, human oversight is crucial, especially in critical
decision-making processes.

e Context Awareness: While GenAl can provide
information, it may need to gain awareness of the
specific context or nuances of the team's unique
processes. Team members should validate information
accordingly.

e Data Security: Ensure that sensitive information is not
shared with GenAl, and be mindful of data security
considerations.

e Complementary Role: GenAl should be seen as a
complementary tool that aids communication and
information retrieval, but human collaboration and
decision-making remain essential.

Integrating GenAl into the Scrum process requires a
collaborative approach, where the technology augments the
capabilities of the Scrum team rather than replacing human
interactions. Regular evaluations and adjustments should be
made to optimize the use of GenAl based on the evolving
needs of the team and project. Leveraging GenAl in the Scrum
process can enhance communication, provide quick
information access, and streamline certain aspects of
collaboration. However, it's crucial to integrate it judiciously,
considering the specific needs and dynamics of the Scrum
team. Regular feedback and adjustments will help optimize its
utility within the Scrum framework.

V. CONCLUSION

It's impossible to envisage a time when software
programmers would be paid as much as they are now in a
world of low code and generative artificial intelligence. There
will be changes to several established roles, like programmer.
Given the rate of advancement, we anticipate that, compared to
today, very few software organizations will not have an Al-
augmented development and testing approach over the next
three years. Generative Al will control most mobile apps and
internet content, either entirely or partially. Software engineers
will require new skills, such as refining software that is
generated automatically, feeding learning engines, and
investigating behaviors that are not explicable. Generative Al
will accelerate software development. However, be wary of
marketing hype about quick fixes for developing secure and
resilient software using non-deterministic technology.

Many recommendations for agile project management are
provided by GenAl, which can be especially helpful early on
when knowledge and experience with agile methods are scarce.
How much GenAl can help with tasks involving highly
experienced people still needs to be clarified? Although simple
prompt structures seem to work well for now, there is a
fascinating field for further research into more intricate prompt
designs and their combinations.
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