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Preface

Welcome to the preface of this book, where I am thrilled to share my journey and passion
for technology with you. From the very beginning, I have been captivated by the wonders
of technology, finding immense joy in seeing my contributions come to life and being used
by people. It has been an exhilarating ride dedicating my entire career to crafting and
delivering technology solutions, particularly in the BFSI domain.

What drove me to write this book? Well, it is simple. I have always craved the full picture
— the complete lifecycle, the entire technology stack. That burning curiosity inspired
me to embark on this writing journey. This book is not just a collection of recipes; it is a
meticulously planned expedition through the intricate world of designing and architecting
microservices from scratch, all the way to harnessing the boundless potential of the cloud.

Think of it as your guide to launching microservices in the cloud - a comprehensive
roadmap that covers every aspect, from the nitty-gritty of developing microservices
to the intricacies of hosting and administrating them in the cloud. Through real-world
insights and practical examples, I aim to demystify the complexities of proficient system
architectures, equipping you with the tools and know-how to navigate this exciting terrain
with confidence.

Chapter breakdown:

Chapter 1: Microservices and Cloud - Discover the foundational concepts of microservice
architecture and cloud elasticity. Delve into the importance of Java frameworks and learn
to configure cloud services and setup cloud infra for optimal performance.

Chapter 2: Developing Microservices and Test Cases - Establish a solid foundation for
microservice development, starting with environment setup and the API-first approach.
Explore practical examples and running code snippets to kickstart your journey.

Chapter 3: Externalize Application Configurations - Learn to externalize application
configurations for enhanced flexibility and seamless deployment across different
environments. Dive into Spring Cloud Config Server and Spring Actuator for efficient
configuration management.

Chapter 4: Implementing Dynamic Services - Explore the need for service discovery and
various approaches to achieve seamless communication between dynamically changing
microservices.
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Chapter 5: Containerization Using Docker - Unlock the agility and efficiency of
containerization with Docker. Master the process of wrapping applications in lightweight
images and deploying them to AWS ECR.

Chapter 6: Pipeline Automation for CI/CD - Streamline your development process with
automated CI/CD pipelines. Discover best practices for code quality checks, test case
execution, and security assessments.

Chapter 7: Microservices Orchestration - Centralize control and management of
containerized applications with microservices orchestration. Learn to set up orchestrators,
fetch from registries, and scale your applications seamlessly.

Chapter 8: Auto Scalability, High Availability, and Disaster Recovery - Ensure high
availability and scalability of your applications in the AWS cloud. Explore strategies for
disaster recovery and handle scale-out and scale-in events effectively.

Chapter 9: Cloud Security - Prioritize security considerations for your microservices in the
cloud. Discover techniques to safeguard your applications using available cloud security
offerings.

Chapter 10: Observability - Gain insights into the internal state of your applications
with observability. Learn to set up logs, metrics, and tracing for better understanding and
critical observations about the application behavior.

Chapter 11: Infrastructure Automation with IaC - Simplify infrastructure setup with
Infrastructure as Code (IaC). Explore automation techniques for creating and managing
infrastructure across different environments.

So, buckle up, dear reader, as we embark on this thrilling adventure together. Let us dive
deep into the world of microservices and cloud technologies, and uncover the secrets to
building robust, scalable solutions that stand the test of time.

Happy reading and hands-on exploring!
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CHAPTER 1

Microservices
and Cloud

Introduction

This is an era in which all greenfield application developments are done using microservice
architecture, and going cloud is the strategic direction every organization is moving
towards.

In this chapter, we will learn the importance of microservice architecture and how cloud
elasticity is the go-to technology for leveraging the maximum benefits out of a microservice
and the importance of Java frameworks in building enterprise grade microservices.

Structure

In this chapter, we will discuss following topics:
e Importance of microservices
e Importance of cloud
e Using the Java programming language
e Java frameworks for microservices

¢ Configuring cloud services
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Objectives

By the end of this chapter, we will learn the benefits of developing an application using
microservice architecture compared to a monolithic architecture, as well as the features
provided by cloud infrastructure and how they overcome the challenges that are present in
the on-premise deployments. We will also learn the importance of Java as a programming
language for developing enterprise grade software applications, the Java frameworks
available in the market for developing microservices and why Spring Boot is the most
preferred option amongst them. In the end, we will learn how to configure different AWS
services that will be required to begin the development of the microservices discussed in
detail in later chapters of this book.

Importance of microservices

Microservices have evolved to overcome the issues and challenges faced by the monolithic
applications, be it in any phase of the software development lifecycle, development,
testing, build, deployment, or maintenance. Although microservices require some extra
efforts, they provide many advantages in the larger extent.

The word micro means granular, that is, breaking the complete large requirement into
small parts and then developing, building, and deploying them as services independent
of each other, eventually orchestrating them in tandem to fulfill the complete business
requirement. Here, granularity is a subjective term and how granular a service should be,
is dependent on case-to-case basis and on the actual business functionality. In most of the
cases, the functionality that is subject to change together in the future, should be part of
the same microservice.

Figure 1.1 illustrates the difference between a monolithic application and microservices:

/ ™~
v/s o5
AN

Monolithic Application Microservices
Figure 1.1: Monolithic versus Microservices
The benefits of developing an application using a microservice architecture compared

with the overwork that needs to be done in different phases of software delivery life cycle
(SDLCQ), are explained as follows.
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Development
The benefits and overwork in the development phase are as follows.
Benefits:
e Every microservice can be developed independently of each other.
e Different teams can work together to develop different microservices.
e If required, the microservices can be developed using different technology stacks.
Overwork:

e Multiple code repositories are to be created and maintained, one for each
microservice.

Testing
The benefits and overwork in the testing phase are as follows:
Benefits:
e Every microservice can be independently tested by the testing team.

e Test cases can be easily created, since the scope of a microservice is limited
compared to the complete functionality.

Overwork:
e Separate integration tests are to be created to test the overall business functionality.

e Multiple test environments might have to be created, if required.

Deployment

The benefits and overwork in the deployment phase are as follows:

Benefits:
* Build pipelines are simple and can be created independently for each microservice.
¢ (Can leverage container and cloud infrastructure.

e Independent Infrastructure as Code (IaC) scripts can be created, which are simple
and can reuse common templates.

Overwork:

* Microservices need to be carefully version controlled to resolve the interdependence
on each other.
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e Complex orchestration is required to build coordination between multiple
microservices.

Management

The benefits and overwork in the management phase are as follows:
Benefits:

e Individual microservices can be upgraded or modified without impacting other
services.

e Easier to debug and troubleshoot.
e Application health can be monitored at a microservice level.
Overwork:

e As more than one instance of each microservice can be live at a time, there is a
need for complex observability patterns to get the complete insight of the whole
application.

Additional advantages of application development using microservice architecture are:

e The design is highly scalable, and more microservices can be easily added later if
required.

e TFaster time-to-market as microservices are be independently developed, tested,
and deployed and the activities can be done in parallel.

e A microservice can be shared with different business modules, which makes it
reusable.

e Anindividual microservice can be scaled in case of heavy load, without impacting
others, which has a straight cost and performance benefit.

Thus, the benefits of a microservice architecture are huge compared to the overwork that
is required to be done.

It is crucial to acknowledge that adopting a microservices architecture introduces new
complexities. Communication between microservices becomes paramount, necessitating
the implementation of robust and efficient mechanisms such as REST, gRPC APIs or message
queues. Monitoring and managing the entire ecosystem of microservices demand more
sophisticated tools and strategies such as service mesh In conclusion, the microservices
architecture is a powerful paradigm that addresses the limitations of monolithic
applications. It promotes flexibility, scalability, and agility in software development. While
it does present additional challenges, the benefits it provides, especially in handling large
and complex systems, make it a preferred choice for modern application development.
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Importance of cloud

Going cloud is the new norm; every agile company is either migrating their applications
to cloud or building new applications in a cloud native way. Adopting cloud allows the
enterprises to focus on their core competencies or businesses without bothering about any
of the following;:

e Hardware infrastructure

e Software licenses

e Security
e Patching
e Backups

¢ Disaster recovery, and so on.
Everything is taken care of by the cloud provider.

Apart from offloading the preceding tedious and tardy activities from the shoulders of an
enterprise, cloud infrastructure provides them with the flexibility to choose from various
options of compute and services, depending on their business needs and workloads. In
return, enterprises also save costs, as they are only paying for services as per their usage,
and there is no need to incur huge costs during off business hours or at the time of lean
workloads.

There are multiple cloud providers in the market. Following are the ones that have majority
of the market share:

e Amazon Web Services
e  Microsoft Azure

*  Google Cloud

e Oracle Cloud

Figure 1.2 features some of the cloud provider options:
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Figure 1.2: Cloud providers



