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ABSTRACT

To be competitive in today's market, every software company has modified its business strategy
to compete at the highest level. As a result, new software is developed fast to take advantage of new
opportunities. It quickly adapts to new technology, tools, and processes. The purpose of this article is to
study, analyze, and implement the Extreme Programming (XP) methodology with a DevOps culture. In
today's software business, Extreme programming is a well-known Agile methodology that adheres to a
set of principles and values. The study involves a case study methodology and data collection from
industry experts through one-on-one interviews, and all experts are implementing a DevOps culture on
multiple projects. As a result, the combination of XP methodology and DevOps culture aims to increase
the quality of software code and, through automation, it maximize efficiency while delivering software. It
puts a greater emphasis on operational and business preparedness. Along with automation and early
issue detection, it helps to improve quality. This approach allows automating on-demand software
deployment to any environment.

KEYWORDS: Agile Methodology, Extreme Programming, DevOps, Continuous Integration,
Software Applications.

_______________
Introduction

Agile development is a broad phrase that refers to a variety of iterative and incremental software
development methods. This helps the project to rapidly adapt to changes and focuses on delivering the
smallest working piece of functionality as soon as feasible. Throughout the project's life cycle, we'll keep
improving it and adding new features. Extreme Programming, Scrum, Kanban, Crystal, and Rapid
Application Development are some of the important agile techniques.

Extreme Programming (XP) is a software development approach. Strong customer integration,
thorough testing, code-centric development, documentation, refactoring, and paired programming are all
emphasized. XP's goal is to help software engineers accept change and cope successfully with the
problem of unclear and evolving requirements. Due to its distinctive lightweight techniques, XP is one of
several agile processes that distinguishes itself from more traditional ways.
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Figure 1: Extreme Programming
Continuous integration is an agile engineering approach that stems from Extreme Programming.

Although the words have been around for a while, DevOps has embraced them since continuous
integration requires automation. Continuous integration is frequently the first step on the DevOps maturity
road.
WHY DevOps?

The Agile approach concentrates solely on developing functional software, and it ignores how
the software will be affected by the live production environment, as well as how the programme will be
affected by the live environment. This technique, which excludes operations from the software
development process, causes issues and conflict between the development and operations teams.

This is because it's difficult to tell if an issue is caused by the code or the deployment when
anything goes wrong. The result is a lot of pointing of fingers between the two departments. People in the
software development industry eventually became irritated with the divide between development and
operations. As a result, a new method evolved, removing the barrier between the Dev and Ops teams,
and DevOps was born [7].

Figure 2: Devops Solution
What is DevOps? and Its Practices

DevOps is a software development and delivery method that stresses communication and
cooperation between product management, software development, and operations experts. It's a mash-
up of the words "development" and "operations". It accomplishes this through automating and monitoring
the software integration, testing, deployment, and infrastructure modifications processes, as well as by
fostering a culture and environment in which software development, testing, and release may occur more
quickly, often, and reliably [10].

DevOps is a collection of techniques aimed at shortening the time required  to update a system
and deploy it in production. It puts a greater emphasis on operational and business preparedness. A
DevOps practise is any approach that helps you achieve these aims [5].

The following are some of the DevOps practices:
 Continuous integration is a DevOps recommended practice that involves developers merging

code changes into a codebase that undergoes automated builds and testing. You avoid the
integration issues that might arise if you wait until release day to integrate modifications into the
release branch.
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 Continuous delivery is similar to continuous integration in that it automatically delivers all code
modifications to a testing and production environment, completing the build phase.

 Continuous deployment is a step above continuous delivery. This approach is used to deliver
every update that covers all phases of the production process to your clients. Human interaction
is not required, and just a failing test will prohibit a new modification from going into production.
Below, figure 3 shows how the practices relate to each other.

Figure 3: Continuous Integration, Delivery and Deployment
Related Work

According to a recent Suse study, 86 percent of IT leaders (1400) view DevOps as a part of
their future IT strategy, with 77 percent planning to include DevOps approach into application
development and delivery[7].

The DevOps idea was created to fill the gap between the creation of software and its
deployment into production in major software organisations. DevOps' major goal is to use continuous
software development methods [8].

The software development industry has changed as a result of new development standards and
service delivery methods. DevOps has brought Agile methodologies to a conclusion, resulting in higher
software quality as well as increasing delivery speed[1].

By utilizing rapid (agile) development cycles, quick (cloud and virtualized) provisioning of core
infrastructure or platforms, improved communication between stakeholders and clients, application
developers & operations engineers, and tools and methods, DevOps enables faster release cycles[2].
Research Method

We used a survey questionnaire to gather data from industry experts through a series of
questionnaires administered over a three-month period, and we received a large response from all
designated roles involved in the development and execution of software applications, such as QA
Manager, System Analyst, Advisor IT Architecture, Delivery Manager, Individual Contributor, and many
others.

All of the industry professionals are from different companies, and they have shared their
opinions and responses on a range of initiatives, based on their knowledge and expertise.
Result

The project that uses the legacy method takes three months for each release, and it's very
difficult to track down errors, whereas the project that uses XP and DevOps practices together takes 10
to 21 days for each release, and it focuses on taking ready-to-release software and deliver it in a secure
and reliable manner.

The major objective is automation, which works on the premise of maximizing efficiency while
delivering software. It puts a greater emphasis on operational and business preparedness. Along with
automation and early issue detection, it helps to improve quality. To maintain quality standards,
developers must adhere to coding and architectural best practices.
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Conclusion
XP approach emphasize on cross-functional cooperation, client evaluations, and feedback and

regular releases. DevOps, on the other hand, is a paradigm that brings together developers and
operations teams to ensure continuous testing and delivery.

The goal of combining the Extreme Programming methodology with DevOps practices is to
increase the quality of software code, delivery speed and to shorten the time between a system change
and the transfer of that change to the production environment. This approach allows automating on-
demand software deployment, to any environment.
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