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Preface

This book covers many different aspects of DevOps Design Patterns, and the importance
of DevOps best practices. This book also introduces the importance of DevOps Design
Patterns in the field of real-time industry. It shows how the DevOps is important for the
industries. This book is intended for individuals who already possess a fundamental
understanding of DevOps but aspire to advance their knowledge and acquire expertise in
DevOps best practices. It also gives importance to Software automation, Infrastructure as
a Code (IaC), continuous integration (CI) and continuous deployment (CD).

In this book, you will learn about DevOps best practices. An important aspect of DevOps
includes the implementation of CI and CD.

This book will cover a deep dive into DevOps architecture, design, and implementation of
continuous build, continuous deploy, and continuous testing processes using integrated
tools in the CI/CD pipeline like Github, Jenkins, Kubernetes, and AWS/Azure Cloud.

This book will provide an interdisciplinary skill set to cultivate a continuous deployment
capability in your organization. The reader will be an expert in implementing DevOps
best practices.

After completing this course, you will be able to:

e Explain the skill sets and roles involved in DevOps and how they contribute
toward a continuous delivery capability.

e Review and deliver automation tests across the development stack.

e Explain the key jobs of system operations and how today’s leading techniques and
tools apply to them.

e Explain how high-functioning teams use DevOps and related methods to reach a
continuous delivery capability.

* Facilitate prioritized, iterative team progress on improving a delivery pipeline

This book is divided into 11 chapters. After reading this book, readers are going to have
competitive knowledge of DevOps design, architecture, and its pros and cons. This book
has complete guidelines on how we can implement a DevOps best practice.

Chapter 1: Why DevOps — This chapter delves into the fundamentals of DevOps for the
sake of comprehension. It explores the evolution of DevOps development and elucidates
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how it contributes to achieving cutting-edge technology, shortening the life cycle of system
development, streamlining processes, enhancing business efficiency, lowering operational
costs, and maintaining a competitive market position.

Chapter 2: Implement Version Control and Tracking — This chapter provides an in-depth
exploration of version control, also known as source control. Teams contribute changes
in the form of revisions, allowing the seamless merging of work at precise moments. The
diverse operational possibilities within version control systems empower teams to choose
methods aligned with their utilization of branching and merging features.

This section provides a comprehensive and detailed explanation of version control,
outlining its benefits and the mechanisms for exercising control over it.

Chapter 3: Dynamic Developer Environment - In this study, we're exploring ways to make
things easier for developers. We're focusing on flexible and on-demand environments.
Software companies are interested in technologies that can be easily adjusted and expanded
to make deploying software faster and more efficient. When developers are working on a
new feature, it’s really helpful to have a safe space to test and develop it without causing
issues for the rest of the team. This way, we can be more confident about making changes
and have a spot to test them before adding them to the main part of the project.

Chapter 4: Build Once, Deploy Many — In this part of the book, we will talk more about
the Build Once, Deploy Many way of doing things. We will look at why it is good, what
problems it might have, and the best ways to use it. This information is for developers,
project managers, and others who work on making software. We’ll give a complete guide
with the tools and tricks you need to use this approach well. By the end of the book, reader
will have a thorough understanding of the Build Once, Deploy Many strategy and they
will be ready to use it in their own software projects.

Chapter 5: Frequently Merge Code: Continuous Integration - In this chapter, we are
going to cover continuous integration (CI), which is a software development practice that
involves regularly and automatically building, testing, and integrating changes made to a
codebase. The goal of CI is to catch and fix problems in the codebase as early as possible
in the development process to prevent those problems from causing larger issues down
the line.

Chapter 6: Software Packaging and Continuous Delivery — In this chapter, we will take a
deeper look into continuous delivery (CD), and describe how this phase of the process is
the key to achieving greater efficiency in your software development life cycle.
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CD may sound daunting to teams already stretched to the limit. But once established,
these game-changing practices and the automation that comes with them can take your
software delivery practices to the next level. These deliveries should be frequent, carrying
incremental changes to the code, which makes releases low-risk, low-stress events for
DevOps teams and seamless for end-users with little or no downtime.

Chapter 7: Automated Testing — In this chapter, we will learn about how to improve
the overall quality and efficiency of the software development process by automating
repetitive and time-consuming testing tasks, along with minimizing the impact of issues
and improving the traceability of tests by integrating automated tests into the CI/CD
pipeline and monitoring the system’s performance over time.

Chapter 8: Rapid Detection of Compliance Issues and Security Risks - In this section, we
will learn how to improve the overall quality and efficiency of the software development
process by automating repetitive and time-consuming testing tasks. To minimize the
impact of issues and improve the traceability of tests by integrating automated tests into
the CI/CD pipeline and monitoring the system’s performance over time.

Chapter 9: Rollback Strategy — In this chapter, we will learn the importance of having
a DevOps rollback strategy to minimize the impact of issues arising during or after
deployment. We will delve into the key components of a successful rollback plan, including
automated rollback processes, version control, testing, communication plans, and post-
rollback analysis. Additionally, we will provide the best practices and tips forimplementing
a DevOps rollback strategy that is efficient, reliable, and minimizes downtime.

Chapter 10: Automated Infrastructure — In this chapter, we will learn how to improve
the overall quality and efficiency of the software development process by automating
repetitive and time-consuming testing tasks. We will also delve into how to minimize the
impact of issues and improve the traceability of tests by integrating automated tests into
the CI/CD pipeline and monitoring the system’s performance over time.

Chapter 11: Focus on Security: DevSecOps — In this chapter, we will learn about
DevSecOps. Itis an approach to software development that integrates security practices into
the Development Operations (DevOps) process. It emphasizes the importance of security
early in the software development lifecycle rather than treating it as an afterthought.
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CHAPTER 1
Why DevOps

Introduction

In this chapter, the basics of DevOps are discussed for understanding purposes. The
background behind the DevOps development is addressed. How this delivers the highest
technology, shortens the system development life cycle, optimizes processes, improves
business time, minimizes operating expenses, and retains market position is explained in
this chapter.

Structure

In this chapter, we will learn:

What is DevOps?

Agile and DevOps go hand-in-hand
DevOps best practices

Best tools to use for CI/CD pipeline
Challenges that DevOps helps overcome

How do we measure the success of DevOps implementation?
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2 DevOps Design Patterns

Objectives

In this chapter, we will look into what DevOps is and what are the advantages and
disadvantages of DevOps. DevOpsbest practices in terms of execution and implementation.
We are going to cover what are the best suitable tools for making a robust CICD pipeline
in this book based on real time scenarios.

What is DevOps

DevOps combines development (Dev) and operations (Ops) to integrate people, processes,
and technologies in application design, development, and operations. Development, IT
operations, quality engineering, and security can now coordinate and collaborate thanks
to DevOps.

Organizations use DevOps culture, methods, and technologies to build quality applications
on time, improve their responsiveness to user requests, and accelerate the achievement of
business objectives. DevOps enables teams to continuously give value to consumers by
creating more dependable and superior products.

Classification

Academicians and practitioners have not come up with a common meaning for the term
DevOps other than that it is a cross-functional combining (and a portmanteau) of terms
and notions for developing and procedures. Shared ownership, transaction processing,
and efficient communication are some of the most common characteristics of DevOps.
Software development and (telecom) operational processes were brought together in 1993
by the Telecommunication services based on organizational infrastructure collaboration.
The inaugural DevOps days conference took place in Ghent, Belgium, in 2009. Belgian
professional, project coordinator and agile operator Patrick Debois started the convention.
Other countries have joined the meeting.

DevOps is a set of methods that enable enterprises to speed up innovations, deliver the
highest technology, shorten the system development lifecycle, optimize processes, improve
business time, minimize operating expenses, and retain market position. Automated
provisioning, automation testing, automation build and deployment, and continuous
evaluation are all part of the DevOps system. Development and IT operations are brought
together in the term DevOps (Ops). It seeks to reduce the time it takes to design a system
and produce high-quality software on a regular basis. Agile software development and
DevOps go hand in hand, and numerous components of DevOps are derived from Agile.

When it comes to the management of an organization’s products, DevOps is critical.
DevOps supports companies in a wide range of industries, from start-ups to large
multinationals, by providing everything from business strategy to operational oversight.
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In the following Figure 1.1, the various steps for DevOps are presented:

Waterfall
7

DevOps
il nnnning

l Code Test Deploy

Figure 1.1: Traditional (Waterfall) s/w model vs DevOps model

i Surveillance

The following figure shows the steps of DevOps:

' Deploying

Connectivf{y |

Planning

Figure 1.2: Steps for DevOps

¢ Planning: Organizing work into smaller cycles is an important first step in
implementing DevOps in your firm.

e Connectivity: The new functions are integrated into the current programming
language during this step. System testing and constant improvement are essentially
the same thing.

e Deploying: At this point, the implementation process is ongoing. Developers will
be able to make changes to the software without affecting its performance.

e Surveillance: As part of this phase, the production team must maintain a close eye
on structural response and look for bugs.

Usage of DevOps in the modern world

Before the adoption of DevOps, teams operated in isolated units, lacking communication
and collaboration between IT operations and developers. It was common for programmers
to hand off their programming to the operator, who was responsible for maintaining it.
Supervisors and programmers both lacked sufficient knowledge of operating processes
and software packages. Consequently, as software developers prioritized the efficient
release of new features, system administrators placed a higher emphasis on ensuring the
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4 DevOps Design Patterns

long-term reliability of the system. This divergence led to miscommunication, delayed
software deployments, and increased operational costs.

DevOps emerged to address the issues of software development, testing, deployment and
delivery. It is a combination of strategies to remove the obstacles that inhibit designers,
administrators, and other company segments from functioning together more effectively
and profitably. In DevOps, the creation and deployment teams can work together more
effectively because of the integration of the two groups. Regular testing of app efficiency
and durability, together with automation of architectures, might help achieve these goals.

Once we understand DevOps as a Service, let us look into DevOps as a Service in more
detail. At its most basic level, DaaS is a delivery model that is severe enough to require
the common use of a toolkit to maintain records of all their operations on the cloud
infrastructure. When you use DaaS, you get the possibility of automating the distribution
of your project’s technology. DevOps engineers are in charge of overseeing the whole
product development process from start to finish, making sure that nothing goes wrong
along the way. For your projects, they know which technologies and tools work best and
how to use them to their full potential.

Advantages of DevOps

The use of cloud services has the capability to assist a business in developing tremendously.
In the following Figure 1.3, the advantages of DevOps are presented. Let us have a look at
the benefits of DevOps in the corporate world:

Improves
Business
Acumen:

~.

Enhancing\

Advantagb

Efficiency by Wo::giace \
Simplifying I }
Operational | of DevOps | encourages |

Procedures:: teamwork:

Quality

Enhancement

Figure 1.3: Advantages of DevOps
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Improves Business Acumen: In an organization, corporate success depends on its
ability to adapt quickly to changing conditions. Businesses can reach new heights
of success thanks to DevOps. As everything is more data-driven with DevOps
services, everyone on the team is using the same information. By using these
technologies, businesses are able to organize and control their operations in a far
more comprehensive manner.

Workplace that encourages teamwork: Using the DevOps method, you may
create a more stable working environment. When using a cloud-based DevOps
platform, communication is significantly easier because all tools deployed in the
virtualized environment can be accessed from almost anywhere.

Quality enhancement: With DevOps, difficulties may be found and fixed much
more quickly than with the previous way of doing things. Automated build,
deployment and problem solving help early identification of issues that help
deliver the product on time. The quality of a product can be greatly improved
by working together efficiently between the developmental and operational
teams and collecting feedback from customers on a regular basis. DevOps as a
Service enables rapid testing and deployment of fresh features. The regularity of
releases tends to increase when cloud services are used. Developers have access to
additional computing power and data capacity.

Enhancing efficiency by simplifying operational procedures: This method
simplifies the understanding of information and data movement, but it can also
result in team members lacking awareness of the holistic operation of the complete
toolchain. IT managers can use managed services tools to make changes, while
software developers can utilize source code administration solutions to test their
work. DevOps experts are immediately available to construct projects using DaaS,
allowing them to go to work on your assignment right away.

Disadvantages of DevOps

Testing of operational processes in the cloud’s manufacturing process is more difficult
and raises questions about connectivity. Interoperability, technology, and workflow
coordination require a deep understanding of the subject matter. In DevOps, efficiency
takes precedence over security.

A defect can be found in any technology or system, and there is no one-size-fits-all
solution to our problems. Even though it is an excellent idea, DevOps as a Service
is far from perfect.

Companies will need specialized personnel to help them implement and operate
new approaches during this stage.

A detailed understanding of DaaS products’ interaction with the business
framework, infrastructure, and operating methods is essential.

DevOps places an emphasis on speed over security while developing software.
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