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Abstract—DevOps is a collection of patterns derived
from agile approaches that aim to increase
communication between development and operations
teams. The major goal of this paper is to explore how
DevOps practices have influenced software quality. The
other goal is to figure out how to improve quality in an
effective manner. The objective of the project is to build a
Devops pipeline in the business and on college campuses
that will automatically balance load and manage several
servers at the same time. Developer’s task in this system
is to push code to GitHub, after which automation will
begin. The system maintains and saves data in
Kubernetes-managed Docker containers. We'll need to
provide an APl to manage database operations. The
system will have its own features that would alert
developers if there are any flaws. The developer will then
go over the code again, looking for flaws and errors. Until
then, users should not experience any downtime or delays
when using our WebApp, thus it will be automatically
scaled to the previous WebApp image and the previous
website will be launched without delay. Our WebApp will
be launched on AWS servers, with several Docker images
running on those servers, all of which will be managed by
Kubernetes-Orchestration.
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. INTRODUCTION

Over the last two decades, the software has evolved into
a critical component of the business. Researchers in software
engineering introduce a new generation of languages,
software architectures, development tools, and technologies
such as Cloud Computing, Crowdsourcing, APIs and Rest
services, Big Data, and the Internet of Things.

In the IT sector, software development process models
follow a common framework for structuring, planning, and
controlling the process of developing an information system
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in an effective and productive manner. A variety of software
development life cycle models have been established and
designed to be used in the software development process.
Each process model follows a set of stages that are specific to
its type, assuring software development success. The
Waterfall Model, Iterative Model, Spiral Model, V-Model,
and Big-Bang Model are all traditional software development
life cycle models. Agile was introduced to the business in
2001, and organizations began to employ agile ideas like
Scrum and Kanban. Industry developed DevOps a few years
ago, which was an upgraded version of Agile that focused on
operational concerns.

DevOps is a set of methodologies for communicating and
collaborating between developers and operations to provide
software and services more quickly, reliably, and with greater
quality. The term 'DevOps' was coined by combining the
words 'Dev' and 'Ops.' DevOps is the division of tasks and
responsibilities among members of a team who are fully
responsible for their service and its underlying technology
stack, from development to deployment and support.

Cross-functionality, shared responsibilities, and trust is
encouraged in a DevOps context. DevOps fundamentally
extends the agile movement's continuous development aims
to continuous integration and release. DevOps emphasizes
the automation of change, configuration, and release
procedures in order to handle continuous releases.

< DevOps Life Cycle >

Fig 1
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The goal of this study is to see if software quality
improves as a result of software companies implementing
DevOps. This investigation has revealed the variables that
must be considered to increase software quality and how
firms might implement DevOps.

Customers of Electric Bike can use the WebApp and
Android App to track their bike's status, such as battery
percentage, battery temperature, maintenance due date, and
any faults.

Through the AWS RDS Database, which is receiving
information from the Raspberry Pi that we are using for the
Bike's Digital Dashboard, there will be Real-Time Updates
on the WebApp and Android App.

Il. LITERATURE REVIEW

The conceptual framework was created by the
researchers based on the important findings of the literature
review and the main goal of this study. The conceptual
framework is separated into two portions, one of which
contains the essential factors for DevOps implementation and
the influence on software quality, and the other of which
contains the impact on software quality.

The major goal of this study is to figure out how to
improve software quality in a DevOps context. After
evaluating variables such as Culture, Automation,
Measurement, and Sharing, qualitative questions and
interviews with DevOps and Quality Assurance specialists
were done to find how to improve the quality. Customer
pleasure hinges on product quality. To improve quality,
companies should use a DevOps-aligned approach.
According to the conclusions of the study, automation is the
most important success element in improving quality. Before
beginning automation, the software team must first determine
the Return on Investment (ROI). Because some businesses
automate without thinking, which may not be sustainable in
the long term.

Companies must find teams with automation or
technological expertise and train them to improve their
automation capabilities. When there is a shortage of
automation resources, management should hire individuals
with the necessary expertise as a first step in implementing
DevOps.

Test driven development (TDD), behavior driven
development (BDD), and acceptance test driven development
(ATDD) are best practices to follow when practicing
DevOps. TDD is a development practice that starts with
writing tests before you write any code. The flow with TDD
is that one starts with the desired outcome written as a test.
BDD encourages working with the business stakeholder to
describe the desired business functionality of the application
and expresses the test in a DSL that is pretty close to the
natural language. ATDD builds on TDD and BDD, and it is
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involved in finding scenarios from the end user perspective.
Quality engineer has to write automated tests with examples
of these use cases, and then run them repeatedly while the
code is being developed.

It's crucial to set up a good environment for
automating scenarios before you start automating them.
Jenkins for Continuous Integration, Cucumber for BDD,
Junit for TDD, GIT for configuration management, Quality
Center, JIRA, ALM for Test lifecycle and defect
management, Selenium, QTP, and UFT for automation are
some of the tools to employ when practicing DevOps.

Continuous Planning (CP)

Continuous Integration (CI)

Continuous Testing (CT)

Continuous Development (CD)

(L1 ]

Continuous Feedback and Monitoring (CFM)

Fig 2

I1. METHODOLOGY

ANS|BLE

Kubemeses

Fig 3

The appropriate methodology for implementing DevOps
is defined by following procedures outlined in Figure 3.

To begin, the developer will write the code and upload it
to GitHub, a code hosting platform that allows for version
control and collaboration. It will allow users to collaborate on
projects from any location. GitHub Actions allows
integrating continuous integration (CI) into your repositories
easier than ever. Jenkins, a continuous integration/continuous
delivery and deployment (CI/CD) automation software
DevOps tool, will then be triggered by github's webhooks,
which allow you to build or set up integrations.After that,
webhooks will invoke Jenkins, which will check if there are
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any errors in code. If the code contains any errors, Jenkins
will send an email describing the error and will continue to
use the previous code. However, if there are no errors in the
code, Jenkins will push it to all servers using Dockers.

Docker allows you to separate your applications from
your infrastructure, allowing you to swiftly release software.
Docker is a containerization platform. It allows developers to
package applications into containers, which are standardized
executable components that combine application source code
with the OS libraries and dependencies needed to run the code
in any environment.The developer will design a Docker
image that will behave as a server with its own operating
system, dependencies, and application enclosed within a
container.After designing, the container will be launched
within a second. There would be no downtime and no
customer churn for large enterprises who have large traffic.
The fact that these containers must be controlled manually is
a disadvantage. To handle this problem we use Kubernetes
which is a container management system. Kubernetes itself
handles the load balancing and also launches a new container
by itself when necessary . It creates clusters to ensure
absolute zero downtime and remove all manual errors. Pods
are Kubernetes' smallest and most basic deployable objects.
In your cluster, a Pod represents a single instance of a running
process. One or more containers, such as Docker containers,
are contained in pods. When many containers are running in
a Pod, they are handled as a single entity and share the Pod's
resources. For example, if a server can hold a thousand
participants but suddenly has a load of 1200, kubernetes will
launch another server with all of the same properties as the
previous one, and once the load drops from 1200 to 1000,
kubernetes will shut down the newly created container and
move all of the participants to the previous containers. Finally
the website will be hosted without any downtime.

V. CONCLUSION

To adopt DevOps methodologies for pilot projects with
Cloud Computing proves to be a great success in terms of the
following ways:

With integrated operations and development teams,
applications may be produced and delivered quickly. The
impact of application modifications is easily grasped by
DevOps engineers. Software fixers are, on the whole,
speedier. With cloud projects, DevOps continues to stress
overall success by constructing a bridge to make work more
efficient. The major fundamental features of DevOps best
practises are uniform production and automated tools.
DevOps also provides cloud-scale infrastructure while
speeding up testing and deployment procedures.DevOps
approach promotes more frequent code releases as both
development and operation cycles are associated with this
approach in cloud platforms. Deployment of DevOps are
generally isolated and targeted, so bugs are easier to spot and
in turn easier to fix and implement further. DevOps with
cloud computing projects focuses on speed-to-delivery of
application development so that business needs meet faster
with lowering the cost of development, operations, testing
and deployment.
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