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DevOps Integration in Agile Software Development: Challenges and
Benefits in the Context of Software Industry in Pakistan

Muhammad Ahmad'*, Muhammad Adnan®®', Anum Bahar?, and Amara Parveen*

Riphah School of Computing & Innovation, Faculty of Computing, Riphah International University,
Lahore, Pakistan

ABSTRACT DevOps and Agile are two progressive methodologies that are aimed at
improving software delivery through cooperation. These methodologies specifically focus
on speed in delivering quality solutions. The current research evaluated the prospect of
Agile-DevOps implementation in Pakistan’s software industry. The study specifically
focused on enhancement in the quality of the software and the flexibility of businesses. A
survey was also conducted among the working professionals from the Pakistani leading
software houses. These software houses included Developers Studio, InvoZone, Cyber
Nest, and Design Bub. The purpose of these surveys was to gather insights regarding the
real implementation of the solutions proposed in this study. In general, it was revealed that
cultural issues, lack of skills, as well as the improper use of tools and processes remain a
significant barrier to the integration of Agile-DevOps. The absence of a proper training
program implemented in the course of the transition also contributes to the communication
breakdown. Nevertheless, the adoption of Agile-DevOps has been proved to be
advantageous in that more software(s) are delivered speedily, collaboration is enhanced,
and the quality of software is increased with high customer satisfaction. Moreover, the
latest trends and practices include Continuous Integration and Deployment (CI/CD),
automated testing, Agile-DevOps models, mixed and modern, and cloud in software
development in Pakistan. The results obtained revealed that the adoption of Agile-DevOps
correlates well with the improvement in software quality of products that underwent
structured training for higher successful implementation. Hence, there is a need to
undertake targeted interventions of organizational readiness, skills enhancement, as well
as leadership to drive change and process management in order to address the barriers
highlighted in the study. These recommendations offer a guide that may help the Pakistani
software firms to implement the Agile-DevOps model in the best way possible in near
future. This may sustain innovation, constant growth, and competitive advantage in the
advanced digital world.

INDEX TERMS Agile methodologies, benefits, challenges, DevOps practices

I. INTRODUCTION the changing digital environment,
combining DevOps and Agile practices
provide a promising solution to achieving
these goals. DevOps builds further on the
concepts of Agile, emphasizing a culture of
collaboration between development and
operation teams as well as using
automation, continuous integration, and
delivery very heavily. With this synthesis,

The convergence of DevOps and Agile
methodologies has become a central theme
in the current software development
practices. This addresses the growing need
for improved collaboration, efficiency, and
rapid deployment of high-quality software
solutions. With companies going through
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the life cycle of software development is
simplified. Moreover, it is more responsive
to customer feedback and market changes

[1].

Nevertheless, applying DevOps in Agile
contexts poses a number of challenges.
These include cultural resistance to change,
skills shortage, and the fact that it requires
significant changes to the organizational
processes [2]. The changing nature of
Information Technology (IT) functions
requires the development of new skills
when the old jobs are broadened to involve
both  development and operational
functions [3]. It necessitates a paradigm
shift in the culture of the organization,
where individual departments give way to a
system of collaboration that facilitates a
sense of common goals and mutual
responsibility [4]. Despite the challenges
associated with these changes, the
combination of DevOps and Agile
approaches to change has significant
advantages. Increased cooperation leads to
better communication and teamwork and,
as a result, to the higher quality of software
products and operational efficiency [5]. I

n addition, the integration of the iterative
philosophy of Agile and the automation and
feedback loop of DevOps allows the teams
to release software updates more
consistently and regularly in accordance
with the dynamic market needs [6]. With
companies having to deal with the
intricacies of contemporary software
development, the notion of the synergy
between DevOps and Agile practices is
vital in ensuring long-term success and
creating an innovation in the sector. Agile
software development is a user-centered
information systems (IS) and software
development technique, and is intended to
be  constructed incrementally  and
iteratively. Agile software development
methodology is a term that was originally

coined in the year 2001. Agile was created
as a process model to counter the problems
of the previous approach called ‘the
waterfall model of software development’
that was more plan-driven and was called
the predictive model. The agile
organizations, unlike traditional hierarchy
structures, are networked teams with brief
learning cycles. The vision of these
organizations that relates to the community
makes it short and decentralized the
decision-making process to immediate
teams. Agile strategies are adaptive, not
innovative, to control and improve
efficiency ~ within  the  networked
knowledge-based economy. Additionally,
these are developed and adjusted in the
ongoing research effort. The Agile
methodology is an extremely efficient
process of software development and is
based on 4 basic principles. These include
individual interactions, working software,
customer collaboration, and responding to
change. It is scalable in its requirement,
project size, and other factors, such as
DAD, SAFe, XP, and Scrum that are casy
to use and extensive. Agile software
development offers several advantages
over traditional software development
methods, including limited documentation,
intensive customer collaboration, rapid
delivery, and continuous alignment with
business goals or requirements [7]. Since
organizations have come to know about the
necessity to provide agility and speed to the
demands of markets, Agile has been
implemented in other fields besides the IT
sector in organizations. The first DevOps
Days conference was organized in 2009
under the name Patrick Debois, Ghent,
Belgium and was also extended to other
nations. DevOps is a culture, which
encourages the development and operation
teams to work together to release code in a
timely fashion that is automated to scale-up
production.
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It introduces the developing stage of the
developers, system engineers,
administrators, and security specialists. The
practice improves speed of an organization,
enhances customer service, and
competition in the market. Companies are
deploying DevOps to improve their
software delivery timeline in order to
decrease the gap between the functions and
development  departments  after its
successful implementation and adoption in
software organizations [8]. DevOps model
consists of 4 dimensions, that is,
collaboration, automation, measurement,
and monitoring. DevOps is an agile method
of software development that is further
discussed in the context of continuous
software  delivery and integration.
Moreover, it is automated to reduce the
time to minimal, promotes communication,
cooperation, and reliability [9]. Better
communication, speed in time to market,
responsive, and less disruption is better
with the use of DevOps recovery software
delivery. It transforms the product
development, enhances responsibility, and
increases more extensive skillsets and roles
[10]. CI/CD) says DevOps = People +
Process + Tooling, and it is said to make it
more secure and faster. It promotes open
mindedness, predictability, training of
cross skills, and teamwork. DevOps tools
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are essential in uniting different
environments and tools to enable the
changes to be distributed to different
environments. Organizations may have a
hard time identifying the appropriate tools
and frameworks to automate and integrate
different systems [11].

The lifecycle of DevOps is a constant loop
of product plan, design, testing, and repair
optimization, which includes integration of
the development and operations team. It
encourages communication and
automation, ensures efficiency between
planning and delivery, as well as promotes
more effectiveness [12].

The methodology of DevOps is simple and

its lifecycle includes continuous
development, continuous integrations|,
continuous  testing, and continuous

monitoring [13]. It assists in the cultivation
of continuous improvement culture that
results in reduced iterative and update
cycles. This not only helps in cutting time
to market but it is also easier to identify
flaws. Effective implementation should
have tools and guidelines of teams [14].

The knowledge of DevOps lifecycle that is
subjected to a brief discussion below
determines the success of DevOps.
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goals are established to be achieved by the
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development and operation  groups,
coordination among the groups is promoted
to ensure effective planning of both the
development and operation, and risk
analysis is conducted to overcome the
possible problems and shortcomings of the
development process. This approach helps
to simplify the management of projects and
improve the general concept of decisions.

Code:The code development at this stage
involves  collaborative  code  writing,
continuous integration, automated testing, and
peer code review. This helps provide the
quality of the code and elicit defects at early
stage of development process. Software
developers publish code in bundles, and
products, such as Git are useful to version code
without difficulty: Automated CI tools are used
to compile and execute test cases of the code
[15].

Test: During this phase, sustainable testing,
such as unit tests, integration tests, and
acceptance tests assists in ensuring that the
code is of high quality. Additionally, these tests
also help recognizing bugs early. Software
testing tools, also known as automated testing
tools, verify changes to the code that may cause
any form of functionality breakage and
guarantee code integrity [16].

Deploy: Continuous Deployment (CD) and
Infrastructure as Code (IaC) are automated
deployment processes at this stage. These
are implemented using only tested changes
in code in both web application and
software production environments. CD is
used to test code changes, whereas [aC uses
infrastructure configurations in code and
provides and manages infrastructure
automatically .

Operate: This stage involves monitoring
and logging of applications. Application
monitoring entails live-time tools that
collect data and develop logs to solve
problems. Management of incident is

attained through alerts. Thus, response is
fast without the need to engage various
people and systems. Monitoring and future
development as well as operational team
improvements regarding incidents are done
using feedback loops. This is done to
ensure that there is an effective and
efficient communication in the system.

Monitoring: In this step, the performance
monitoring would involve keeping a daily
check of the web application to ensure that
it is running optimally. Furthermore, it also
entails examining the status of servers
among other factors. The monitoring of
user experience is concerned with user
engagement and satisfaction, whereas data
and web application protection is provided
by security monitoring [17].

DevOps uses  various tools and
technologies to have improved
communication, integration, and
optimization. This enables the

incorporation of process and project
management which are vital to successful
DevOps practices.

Figure 1 suggests the existence of different
tools of DevOps and they are discussed as
follows:The implementation of DevOps
tools in the Agile practice can improve the
software development with the help of a
better collaboration, addition of
automations, and continuous delivery.
Nevertheless, software companies face
various obstacles to the implementation of
these tools, which should be overcome in
order to use them in the best possible way.

A. VERSION CONTROL SYSTEMS
TOOLS

Git tool is a version control system that
enables the collaboration of the developers.
Therefore, it is essential to manage the
changes in the code. The GitHub/GitLab
provides services of Git Repositories,

Innovative Computing Review

«{CR

Volume 5 Issue 2, Fall 2025


https://ojs.umt.edu.pk/index.php/jmr
https://ojs.umt.edu.pk/index.php/jmr

Ahmad et al.

issues tracking, CI/CD, as well as projects
management and allows different members
to collaborate.

B. CI/CD TOOLS

Jenkins and Circle CI tools are applied in
CI/CD. Jenkin’s tool is the open-source
automation server of build, deploy, and
software development automation. It makes
CI/CD workflow configurations simpler as
it has its plugins. Circle CI is a CI/CD tool
that allows rapid application construction,
testing, and deployment as a cloud-based
tool [18].

C. CONTAINERIZATION TOOLS

Docker represents a development tool used
by developers to build, launch, and operate
applications in containers. Whereas,
Kubernetes is a management tool used to
build applications in containers in order to
permit automatic deployments and scaling.

D. INFRASTRUCTURE AS CODE (I14AC)
TOOLS

Terraform is an open-source application
that allows the provision of infrastructure
based on declarative configuration
language and Ansible applications
deployment. It guarantees the conformity
of environmental setup [19].

E. MONITORING AND LOGGING
TOOLS

Prometheus is a free monitoring system to
Kubernetes systems. In the meantime, ELK
Stack, which comprises Elasticsearch,
Logstash, and Kibana, is applied to provide
the analysis and visualization of the real-
time logs data concerning the performance
of an application and its usage.

F. PROJECT MANAGEMENT TOOLS

JIRA is a project management web-based
application. This enables the Agile project
development (Scrum and Kanban) and

School of Systems and Technology
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assists software development teams in their
project planning, tracking, and
management. Trello project management
software is a visualization tool designed to
organize the tasks and create teams [20].
DevOps is a radical organizational
evolution since it alters how it engineer’s
software. However, it is based on the agile
practices of software development. By
combining the two, exploiting the iterations
and discipline that Agile inherit with the
collaboration principles of both DevOps,
along with an automation-centric approach,
it is likely to enable organizations to have a
more coherent lifecycle.

Agile methodology has improved the
communication between users and
developers, whereas DevOps is a team-
building approach that isolates silos into
teams. Although similar, they do not
resemble each other completely. There are
claims of superiority of DevOps to Agile
methodology. It is essential to grasp the
peculiarities of each methodology in order
to remove ambiguity. Two decades ago,
emphasis was put on the development,
implementation, and integrated IT. DevOps
with the Agile and other software
development  methods may  help
revolutionize the software engineering
practices, whereby the organization would
have the ability to break the cultural barrier,
streamline operations, and motivate teams.
This method promotes innovation,
reliability, and efficiency, which makes it
respond to market crises quickly, and thus
respond to the requirements of the high
quality. DevOps and Agile practices play a
key role in ensuring a continuous process of
improvement as well as customer
satisfaction. A blend of the DevOps and
Agile advantages may drive the success of
an organization. The adoption of DevOps
culture in Agile environments increases the
harmonization of development and
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operations so that the teams can collaborate
effectively and produce high quality
software. Agile practice integrated in
DevOps promotes the existence of
continuous feedback, which is a significant
aspect in enhancing iteratively and
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FIGURE 2. DevOps in agile

A

Figure 2 describes the connection between
Agile Development and DevOps. The main
concepts of iterations and automation are
well explained in various steps of the
software development process.

Agile Development: In Agile Development,
incremental and iterative development is
valued; this is achieved by daily stand-ups,
sprint cycles, and frequent user feedback.
The teams focus on short development
cycles (sprints) of 2-4 weeks and guarantee
the evolution of products through the
continuous stakeholder feedback. The
process starts by defining the stage of the
product and backlog, then continues based
on the input of the users, refining it to create
the final product. Agile allows flexibility of

QO —e e

innovating. Agile software development
philosophy combined with DevOps
practices is emerging as an important
initiative that companies should implement
to improve their software development
competencies.
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the teams to respond effectively to the
evolving requirements, facilitating a more
collaborative and user-centric way of
software development.

Continuous Integration (CI): CI is a
process of frequently taking a combination
of changes in code and testing it
automatically in a shared repository. Their
changes are submitted by developers and
automatically built, tested, and checked
with CI systems, such as Jenkins or
CircleClI. CI allows finding the problems in
the integration in a timely manner, reducing
the chance of serious errors during the
project. Repository managers and code
quality metrics are some of the important
tools that help to maintain the integrity and
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stability of the application.

Continuous Testing: Continuous testing is a
lifecycle process in which, automated
testing is performed during the process of
development, to guarantee quality and
functionality requirements of code changes.
It deals with the development of test scripts,
automation of issue tickets, and test of the
application by integration and user
acceptance testing. Developers, testers, and
stakeholders should cooperate with each
other, and such tools as test suites and issue
trackers enable them to do it.

Continuous Delivery (CD): CD in Agile
enables the software to be deployed to
production on-command, with the help of
tools, such as Terraform or Ansible. The
CD deploys repository managers and CI
servers to run concrete code in a QA or
staging apparatus, preceding a clear launch
to general utilization. This is in line with the
value proposal of Agile, which shows value
in small increments that allow releasing it
in a low-risk and fast manner.

After reviewing the literature, the study
addressed the issues that are the primary to
the organizations in order to use DevOps
practices in the framework of Agile
practices. These included:

e To quantify the gains and the
advantages realized in the process of
integrating  DevOps in  Agile
designations.

e To collect and analyze information
that is industry-wide through surveys,
determine trends, and patterns that are
common.

e To introduce the strategies of
overcoming the obstacles and
maximizing benefits in the process of
Agile-DevOps integration.

G. RESEARCH QUESTIONS

School of Systems and Technology
Volume 5 Issue 2, Fall 2025

The current research aimed to address the
following questions:

RQ 1. What are the critical issues that
organizations experience in integrating
DevOps into Agile frameworks?

This question would investigate the most
significant challenges that organizations
face when implementing the DevOps
practices within the already established
Agile models. These include the cultural
resistance, the absence of collaboration
between teams, the complexity of the
toolchains, and the goal coordination across
the development and operations teams.

RQ 2. How far does DevOps offer any
benefits in the form of integration of Agile
methodologies in organizations?

This question explores the quantifiable
benefits of integrating DevOps with Agile,
including shorter delivery time, better
collaboration, higher quality of the product
and greater operational efficiency, as well
as evaluating whether the benefits are
achieved in reality.

RQ 3. What is the effective way of applying
these Agile and DevOps tools in today’s
software development?

The question is aimed at revealing the best
practices, strategies, and frameworks to
successfully apply the methods of Agile
and DevOps, such as automation, CI/CD,
and the promotion of a collaborative
culture.

RQ 4. What is the role of organizational
culture and leadership in facilitating or
preventing the integration of Agile-
DevOps?

The question emphasizes as to how
organizational culture and leadership can
support or impair the process of Agile and
DevOps integration with the focus on trust,
communication, and a common vision as
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the key elements towards successful
adoption.
II. LITERATURE REVIEW

In last couple of years, considerable
attention has been paid on integrating
DevOps with Agile methodologies,
particularly in software houses. The
literature review in the current study
summarizes recent examinations regarding
the challenges, rewards, and developments
of this integration in software development
practices. DevOps brings up the
collaboration aspect between development
and operations teams which fosters better
collaboration, improving software quality,
time to market, reducing cost, and risk.
Integrating DevOps practices with Agile
frameworks allows organizations to
leverage CI/CD that supports the delivery
of high-quality software in a dynamic
environment. In addition to the speeded-up
innovation, this synergy helps in market
demand adaptability [21]. DevOps in
particular is an extension of Agile as it
helps to provide better communication
between the development and operations
departments. It incorporates principles
intended to enhance software quality
regarding the CAMS (Culture, Automation,
Measurement, Sharing) where a major
focus is placed upon automation as being
fundamental to improving the quality of the
software [22]. DevOps, which implied the
collaboration of the development team with
the operations team, is considered as the
advancement of Agile methodologies in
software development. It is designed to
facilitate working procedures, increase
communication, as well as the speed of
software releases [23].

DevOps in Agile environments facilitates
significant benefits such as; time to market,
improved software quality, and customer
satisfaction [24]. However, the challenges

of DevOps implementation in software
houses cannot be neglected. Organizations
experience numerous challenges, such as
cultural resistance, skill deficiency, and
integration challenges. DevOps adoption
makes the process even trickier as there are
no definite guidelines and standardized
methodologies to adopt it. Another problem
encountered by many organizations is the
availability of numerous tools and the need
for a radical change in the development
paradigm [25]. Another advantage, when
combining DevOps with Agile, is the
utilization of automation which positively
impacts cross-team collaboration since
more processes become integrated and the
time to market is reduced with shorter
software delivery cycles [26]. This
integration also comes with flexibility,
effectiveness, and dependability of service
delivery, especially in health facilities [27].
Agile with DevOps makes projects more
collaborative, comprehensive in nature, and
faster in terms of time to market. The issues
include change handling and getting the
right cooperation from the team, however,
the advantages, such as visibility, lessened
risks, and better software quality are
enough to make the effort worthwhile [28].

DevOps is an extension of Agile as it
improves collaboration, automation,
integration, and software delivery. Cultural
issues that may need to be addressed
include activities, such as cultural
adaptation and gradual implementation,
while the benefits include: shortening of the
time of product release, enhancement of
product dependability, customer feedback
management, improvement of the quality
assurance, as well as security and software
development [29]. DevOps improves the
speed of software releases, automates tests,
and integrates with related departments in
software houses [30]. Some of the problem
areas associated with DevOps in Agile
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include concerns about cultural change and
integration. However, on the positive side,
the integration leads towards better
collaboration, faster deployment, and
improved quality in software houses hence,
leading towards efficient development and
operations [31]. Agile-related DevOps, like
the problem, need more practical
experience, documentation resources need
to be enhanced, and training needs to be
more formal.

It is worth mentioning that, although the
listed challenges are not strictly related to
Agile, they might affect software houses
implementing DevOps within  Agile
frameworks [32].

Combining DevOps practices with Agile
methodologies has the potential to greatly
improve software development by fostering
better teamwork, increasing automation,
and enabling continuous  delivery.
Nevertheless, companies encounter
obstacles, such as resistance to change, lack
of necessary skills, difficulties in choosing
appropriate tools, and the absence of
standardized implementation procedures,
which prevent them from fully realizing
these advantages. These challenges call for
a comprehensive analysis of the pros and
cons associated with merging Agile and
DevOps approaches. Such an examination
would provide practical strategies to
overcome hurdles, streamline processes,
and empower organizations to achieve
superior software quality, quicker delivery
times, and greater flexibility in ever-
changing development landscapes [33].

III. METHODOLOGY

The proposed methodology of DevOps
Integration in Agile Software
Development: Challenges and Benefits in
the Context of Pakistan’s Software Industry
has two phases:

School of Systems and Technology
Volume 5 Issue 2, Fall 2025

Phase #1: Based on Literature Review
Phase #2: Based on Questionnaire Survey

This study utilized a questionnaire to
explore the challenges and benefits of
integrating DevOps with Agile
methodologies. Web-based surveys were
designed to gather data from at least 100
industry professionals who implement
Agile and DevOps practices across various
sectors. The survey results highlighted
specific areas of difficulty, advantage, and
emerging trends in the current combination
of these approaches. Quantitative data

analysis  employs  descriptive  and
inferential statistical methods to validate or
disprove  conclusions and  uncover

relationships between examined factors.
Additionally, data analysis was conducted
by using SPSS. Ethical considerations in
the research process included obtaining
participant consent, ensuring anonymity,
allowing voluntary participation, and
safeguarding the data. Researchers utilized
online platforms, such as Google Forms or
LinkedIn to administer the surveys. This
streamlined method involves completing
questionnaires to generate
recommendations for the convergence of
Agile and DevOps practices.

The first part of this study therefore,
required  conducting an  extensive
systematic literature review (SLR) that
synthesizes published research on Agile
and DevOps as well as the challenges,
benefits, and trends related to the two
methodologies. The main focus of this
phase was to highlight research questions
and objectives as well as to develop a
theoretical framework for the research.
Through the analysis of the papers,
journals, and case studies, the study
investigated the way in which organizations
across the globe and more important
organizations in the software industry of
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Pakistan are adopting DevOps within the
ecology of Agile. The implications and
enablers section of the literature review
also covered the Agile-DevOps integration
and its related organizational, technical,
and cultural factors, and any best practices
could be implemented within Pakistani IT
industry.

The category used in the second phase of
this study was a structured questionnaire
survey that provided primary data collected
from at least 100 practicing professionals
within the software industry in Pakistan.
The targeted groups comprised the software
engineers, DevOps specialists, project
managers, [T leaders, and the employees of
software houses, such as Developers
Studio, InvoZone, Cyber Nest, and Design
Bub. The questionnaire was administered
via online modes, such as Google Forms
and LinkedIn account to make it easily
accessible by the people from all over the
world, leading towards a representation of
diversified backgrounds and varying
industries.

The purpose of the questionnaire was to
look at:

o The several issues/challenges
organizations go through while
adopting DevOps in relation to Agile
practices.

e The  benefits of
implementing DevOps.

successfully

e The role organizational culture and
leadership play in transforming to
Agile-DevOps.

e The adoption of Agile-DevOps in
Pakistan's IT industry: current and
emerging trends.

For the data analysis, both descriptive and
inferential statistical approaches were
employed with the help of SPSS software

to measure correlation between Agile-
DevOps practices and software quality.
Various ethical issues were upheld here
which included; consent of the individuals,
anonymity, as well as use of voluntary
participants and security of data.

A Proposed Methodology of
DevOps Integration in Agile Software
Development: Challenges and Benefits

1l I

Phase #1 Phase # 2
Literature Feview Cuestionnaires
Survev-Based Study

l |

Addressing Relevant Deesign a Web-based
Eesearch Question Survey (Google Forms /
LinkedIn

l l

Identify Challenges and Collect Data from 100
Benefits Industry Professionals
of DevOps Intearation

|

Drata Analysis:
Descriptive and
Inferential Statistics

l

Eey Fesearch Ethical:
- Seciuring Participant
Consent
- Anonymity
- WVoluntary Participamt
- Data Safeguarding

FIGURE 3. Proposed approach for DevOps
integration in agile software development:
challenges and benefits

It can be seen that these two-phased
research works provide a vast and detailed
understanding of Agile-DevOps integration
in the software industry to cater for
challenges in Pakistan. Moreover, these
also provide the much-needed strength in
problems and solutions derived from the
data. The review shall come up with
relevant  recommendations  for  the
implementation of Agile—DevOps in
organizations that wish to improve
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efficiency, teamwork, and software quality.
Figure 3 shows the proposed methodology
of DevOps integration in Agile software
development.

A. DATA ANALYSIS AND RESEARCH
ETHICS

Quantitative data analysis, encompassing
both descriptive and inferential statistical
approaches, was performed on the gathered
survey responses. This analytical process
validates the research findings, explores
correlations between various integration-
influencing factors, and establishes a solid
foundation for conclusions.  Ethical
protocols are rigorously maintained
throughout the study, including securing
informed consent, guaranteeing anonymity,
ensuring voluntary participation, and
implementing stringent data protection
measures. The survey distribution utilized
online tools, such as Google Forms or
SurveyMonkey, facilitating an efficient data
collection process while safeguarding
participant confidentiality.

III. RESULTS AND DISCUSSION

The study responded positively to the set
research questions by using data collected
from 100 professionals from the software
industry of Pakistan including Developers

Studio, InvoZone, CyberNest, and
DesignBub. The study provided an analysis
of the difficulties, advantages, and

approaches to the enactment of Agile-
DevOps integration, and the influence of
organizational culture in the Pakistani
software industry. This research identified
the challenges and key factors that affect
Agile-DevOps adoption in Pakistan’s
industry while stressing the role of culture
and leadership for technical teams.
According to the research, Agile and

DevOps provide massive benefits in
software process implementation.
However, the integration of the two

School of Systems and Technology
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methodologies is full of profound
challenges. The challenges are resistance to
change, lack of skills amongst the workers,
and misfit of the tools and processes
therefore hitch the progress in the process
of change, leading to decreased
effectiveness. However, in the case of
organizations that implement DevOps
within an Agile environment, this not only
enhances lending, but also increases
connectivity, the pace of creating new
products and services, and the quality of the
software created. Hence, there is a need to
come up with a sound framework when
implementing DevOps. It looks at the areas
that states that integration is not only a
technology and automation affair but a
cultural and leadership also affair. It is,
therefore, witnessed that enterprises
committed to learning, skill-building, and
process optimization reap better outcomes
in Agile-DevOps journey in the long run.
This research also highlights that CI/CD
pipelines, automation testing, and cloud
solutions are crucial factors that support
Agile-DevOps integration. This shows that
Pakistan is progressing in its software
development culture. The study overall
offered a guideline for organizations
interested in improving software delivery
development with the objective of
maintaining competitiveness in the global
context.

A. CHALLENGES IN INTEGRATING
AGILE AND DEVOPS (RQI1)

In response to the RQI1, the study
highlighted the main problems that
organizations encounter in adopting
DevOps in Agile frameworks. The top
barrier (65%) identified was cultural
resistance. This is because most
organizations’ cultural practices are a
hindrance to DevOps, requiring a different
work flow of automation and decentralized
collaboration. Additionally, skills deficit at
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48% presents a challenge to implementing
CI/CD. This is because most IT specialists
in organizations do not have a satisfactory
level of experience in CI/CD, cloud, and the
use of automation tools. Tool and process
misalignment: 42% of the organizations
indicate that this aspect leads to difficulties
in optimizing integration between Agile
methodologies and DevOps automation
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within the teams. This study underlined the
requirement for training interventions,
process integration approaches, and
organizational development campaigns to
address these issues in the Pakistani
software industry. Figure 4 presents the
results obtained in percentages for the
challenges of DevOps integration.

.ef"f ,f’ﬁ

&

FIGURE 4. Obtained results in percentages for the challenges in agile-DevOps
integration
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FIGURE 5. Obtained results in percentages for the benefits of agile-DevOps integration
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B. BENEFITS OF AGILE-DEVOPS
ADOPTION (RQ2)

Regarding the RQ2, the current research
identified numerous advantages of Agile-
DevOps implementation. Faster software
delivery (78%) is followed by other
advantages, helping organization’s
software development cycles get released
and more stable at a faster rate.
Collaboration (72%) improves working
relations and fosters cohesion between the
development, testing, and the IT operations
department. In addition, with regards to the
software quality improvement, 68 percent
of the respondents reported this. It was
carried out through automated testing,
continuous monitoring, and early detection
of defects, showing how DevOps improves
and optimizes the reliability. These
advantages play an important role for
Pakistani software industry. This is because
domestic firms are trying to compete in the
international market and improve the
quality of software produced for
international buyers. The results obtained
are in percentages as shown in Figure 5
under the benefits and organizations that
apply Agile-Devops Methodologies.
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C. EFFECTIVE IMPLEMENTATION
STRATEGIES FOR AGILE-DEVOPS

(RQ3)

Answering the RQ3, the study reviewed
and identified the best practices or effective
implementation  strategies  for  the
application of  Agile-DevOps in
contemporary software development. The
most preferred approach priorities by the
respondents were CI/CD (80 percent) to
develop and release automations, testing
(75 percent) that reduces the time of
feedback loop mechanism, and makes
software more reliable, and Agile DevOps
(58 percent) a combination of more flexible
Agile and automated DevOps approach.
Furthermore, DevOps as a service (55%)
utilized cloud-based solutions for its
scalability as well as cost effectiveness of
tools and integration of other tools. In
software industry of Pakistan, these
strategies are gradually being implemented
in order to maximize its efficiency and to
compete with the global standards of
software development. Figure 6 depicts the
obtained results for the trends in Agile-
DevOps practices.

£ &

Figure 6. Obtained results for the trends in agile-DevOps practices
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D. LEADERSHIP AND
ORGANIZATIONAL CULTURE'S
CONTRIBUTIONS TO AGILE-DEVOPS
SUCCESS (RQ4)

Concerning RQ4, it establishes that
indigenous factors, such as organizational
culture and leadership are critical in Agile-
DevOps implementation. It is essential to
identify and promote the leadership-driven
interventions to address certain essential
issues including lack of collaboration,
cultural change, and the lack of effective
knowledge sharing for establishing Agile-
DevOps integration. It highlighted the lack
of adoption, and supports the proposition
that even if organizations are willing to
embark on cultural changes there is still a
critical need for leadership commitment.

The study used SPSS for a correlation
analysis to examine the relationship
between Agile-DevOps practice
implementation and software quality
outcomes. Statistical analysis confirmed a
strong positive correlation between Agile-
DevOps adoption and software quality (r =
0.78), and a significant relationship (p <
0.05) between training initiatives and
successful integration. Survey participants
stressed the importance of nurturing a
collaborative culture, investing in skill
development, and implementing automated
tools to overcome challenges and fully
realize the benefits of Agile-DevOps
integration. Table 1 presents the survey
results collected from 100 professionals
from different software houses. It offers an
overall abstract of the difficulties,
advantages, and patterns that have been
recognized during the analysis. Moreover,
it also presents the category-wise compiled
results for the challenges and benefits of
DevOps integration in Agile Software
development.

TABLE

CATEGORY-WISE OBTAINED
RESULTS IN PERCENTAGES FOR
DEVOPS INTEGRATION IN AGILE

SOFTWARE DEVELOPMENT:

CHALLENGES AND BENEFITS

Category %
Cultural Resistance 65
Skill Gaps 48
Tool and Process Misalignment 42
Communication Barriers 37
Enhanced Delivery Speed 78
Improved Collaboration 72
Higher Software Quality 68
Increased Customer Satisfaction 60
CI/CD Adoption 80
Automated Testing 75
Hybrid Approaches 58
Cloud-Based Solutions 55

The questionnaire that was arranged on 100
similar software houses was productive in
terms of identifying the relationship
between the Agile and the DevOps
methodologies. Major issues including
cultural resistance and skills deficits were
highlighted, while major advantages
including the delivery duration and
communication flow improvement were
noted. The new direction of the software
development processes can be illustrated by
changes, which are CI/CD use, e.g., and
automated testing. Such insights provide a
rationale for specific interventions,
training, and leadership guidance to
overcome the identified difficulties and
optimize the opportunities of Agile-DevOps
coupling.

Therefore, the results provided valuable data
on the use of Agile and DevOps in Pakistani
software  industry, advantages and
difficulties experienced by organizations
during their integration, and their possible
results. RQ 1 centered on the challenges,
cultural resistance, lack of skills and
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mismatched tools/processes emerge as some
of the largest challenges and this once again
goes on to justify that, DevOps is not just
about technology, but cultural change.
Currently, most of the software firms in
Pakistan are still operating with the
conventional structure of IT firms where the
top-down approach centralizes decision-
making, thus preventing the implementation
of DevOps methodologies. To respond to
such challenges, for instance, the
organizations need to invest in targeted
trainings, leadership-driven change
solutions, and enhanced tool incorporation
methods.

According to RQ2, the benefits of Agile-
DevOps reveal the positive changes that can
be witnessed from this integration. Thus, by
applying DevOps in Agile settings, the
organizations are able to achieve shorter
time-to-market, better collaboration, and
improved quality of the software that is
crucial for organizations to remain
competitive in today’s rapidly evolving IT
environment. However, as seen, there
remain issues that affect the ability of
organizations to standardize their DevOps
practices fully; this is in the area of structures
and best practices. This means that
organizations should pay attention to
standard platforms of DevOps adoption plan
combined with automated testing and CI/CD
pipeline as well as to integrate Agile and
DevOps framework. The study also
emphasized that the management system
and leadership are key factors that determine
the success of Agile-DevOps. Leadership
support is always required to build such an
environment that is team-oriented and
centered around innovation cooperation. In
the absence of top management support, you
would get workers accustomed to the old
method of project development and
operation of organizations. This necessitates
the call for change of management

School of Systems and Technology
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processes, leadership development, and
rewards that would define and encourage
programs that can be brought under the
Agile-DevOps initiative. It also reveals that
Agile-DevOps integration is a process that is
implemented continuously. It is not a change
that occurs once. An organization has to
constantly assess and optimize its strategies,
to stay on par with such advanced trends as
cloud, Al and Al-based automation, and
security-focused DevOps or DevSecOps.
Furthermore, the organizations in the
context of Pakistan have to ensure their
Agile-DevOps alignment to improve their
operations with the international market
competitors, mainly in terms of agility,
efficiency, or innovations.

E. CONCLUSION

The study concluded that the combination
of Agile methodology with DevOps
practices is one of the biggest updates in
software development that attempts to
foster structures in order to enhance joint
work, the speed of software delivery, and
quality. However, culture, lack of skills,
tools not properly aligned, and
communication are the barriers to
implementation. So, this study will reduced
delivery time, better team working, better
quality of software and customer
satisfaction.

The research proposed future research
directions that included: ‘longitudinal
research should be conducted that assesses
Agile and DevOps adoption over time’.
Industry-specific strategies, tools’
effectiveness, cultural adaptation models,
effects of training on Agile, and
quantitative measures need to be taken in
order to improve the synergy between
Agile and DevOps.
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