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Foreword

As a veteran in the technology field, I have witnessed the dramatic evolution of the
software industry in terms of architecture in the past 20 years. I clearly remember
when I first joined IBM China Software R&D Center in 2004, the whole team was
focused on building projects based on SOA (Service Oriented Architecture). At that
time, SOA was still very heavy, and the implementation relied strongly on J2EE,
Web Service, SOAP, and other technologies, which had high learning costs for
developers and complex implementation and adoptions; customers also needed to
take more time to learn how to use the system. In addition, the technology stack was
relatively lacking in support for non-functional requirements (such as resilience,
performance, and scalability) that needed to be considered in the design phase and
eventually implemented, which was a heavy task. Nevertheless, this brought a lot of
inspiration and thinking in the system architecture design of the software industry.
As a part of the architectural evolution process, SOA has been an important catalyst
for the emergence of new technologies and architectural design styles dedicated to
decoupling the complex software systems.

Nowadays, microservices and cloud-native technologies have become the main-
stream of the software development industry. Many companies, organizations, and
teams are migrating or planning to adopt their business to the cloud and refactor their
system architecture based on microservices. In fact, regardless of SOA or
microservices, the goal is to decouple the complex system and define and wrap the
functional modules in a “service,” to realize the independence of system design,
development, and maintenance.

But there are two sides to everything. While we benefit from new technologies,
we also need to face lots of challenges introduced by them, such as distributed
transactions, networking issues, and service discovery. These are only a small part of
the problems faced in building microservices architecture. The main process of
software design is trade-off under various constraints.

As the leader of global online video advertising technology and innovation,
FreeWheel has strong experience of building microservice application. Since
2016, the team has been committed to refactoring the architecture, and after
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4 years hard work, the core business system has been rebuilt based on the
microservices and migrated to the cloud. In the process of upgrading the technical
architecture, we inevitably encountered many unexpected technical challenges, and
the team keeps exploring and moving forward all the way, accumulating a lot of
valuable experience. This book is derived from our best practice; the colleagues who
participated in writing the book are all responsible for development in the frontline
and have in-depth understanding of technical details.

Therefore, I highly recommend that the developers interested in microservices
and cloud-native technologies read this book, as it will certainly provide a valuable
reference for your work.

FreeWheel, Beijing, China Qiang Wang



Preface

Practice makes real knowledge. As engineers in the front line, the author team knows
the value of real cases to readers and the importance of practice for technical
learning. Therefore, most of the cases described in the book come from user
scenarios. This is why the book is named “Best Practices.” Of course, we should
not underestimate the importance of theoretical learning, and the author team tried to
explain accurately the technical concepts based on lots of research, so that the
practice can be justified and followed.

The content of the book covers full development lifecycle. No matter what
architecture style is used to build a system, it is bound to go through the complete
process from design to deployment, and the same is true for microservice applica-
tions. Especially with the addition of cloud-native technologies, the development
approach and design mindset will be different in many aspects such as technology
selection, implementation, and deployment. Therefore, we do not talk about these
technologies in a discrete way, but introduce the knowledges of the software
development lifecycle step by step based on the development process, in order to
bring readers a reasonable and smooth reading experience. From technology selec-
tion to service splitting; from agile development to code management; from service
governance to quality assurance, the corresponding technologies and practices are
shown to readers how to integrate cloud-native technologies into each part of the
software development lifecycle.

Sharing customized case. Another feature of this book is that it summarizes some
customized practices and tools based on the team’s own experience, such as a
low-code development platform for building serverless, a virtual team of middle
platform, and an interesting bug bush activity. We believe these will give readers a
new feeling. We also hope that these special practices will help you improve your
own R&D tools.

This book can be used as a professional book or reference book for industrial
practitioners who wish to use the concept of cloud-native technology in practical
applications; it should also be useful to senior undergraduate and postgraduate
students who intend to access the industry, researchers who work on cloud-native

vii
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application architecture and microservices and may also gain inspiration from
this book.

Beijing, China FreeWheel Biz-UI Team
Nov 2022



Introduction to the Author Team

About FreeWheel Biz-UI Team

FreeWheel Biz-UI team started to build cloud-native application based on
microservice architecture from 2017 and has accumulated rich experience. In addi-
tion to developing enterprise-level SaaS, they also lead internal innovative projects
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About the Book

This book introduces the engineering practice of building microservice applications
based on cloud-native technology, and there are nine chapters in the book, each
chapter is briefly described as follows.

Chapter 1: Microservices in the Cloud-Native Era

This chapter starts from the characteristics of microservices and provides an in-depth
analysis of the concepts and core technologies of cloud-native, and what changes
microservice applications need to make in the cloud-native era, to complete the
development journey from traditional microservices to cloud-native applications.

Chapter 2: Microservice Application Design

In this chapter, we will discuss how to design a microservice application based on
the team’s practice. The author will talk about the architectural selection of the
application and introduce the solutions of architecture, presentation layer, persis-
tence layer, and business layer and will also analyze how to adopt microservice from
monolithic systems.

Chapter 3: Service Development and Operation

This chapter will introduce how to go through the whole development process by
Scrum agile development method based on the team’s engineering practice and
introduce the service management and operation and maintenance platform we
built to improve the development efficiency.

Chapter 4: Microservice Traffic Management

Service mesh is the preferred solution for traffic management in the cloud-native era.
With declarative configuration, you can give your application the ability to control
traffic with transparency. This chapter details how to use it to provide traffic control
for your microservice applications, based on our practice with service mesh.

Chapter 5: Distributed Transactions
As software systems move from monolithic applications to microservices and cloud-
native, and the trend of database decentralization, local transactions on monolithic
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applications will transform into distributed transactions, posing a challenge to the
need for data consistency. This chapter will introduce our team’s practice of using
Saga pattern to implement distributed transactions.

Chapter 6: Serverless Architecture

The advantages of building elastic and scalable applications through serverless
computing are becoming more and more obvious. As an emerging application
architecture, what are its core concepts, what are its features that distinguish it
from traditional architectures, its advantages and application scenarios, and what
changes it can bring to the building of applications? This chapter will explain each of
these issues.

Chapter 7: Service Observability

There are many challenges when using microservice architecture and migrating to
the cloud, especially how to know the status and behavior of the application, how to
quickly find and solve online problems, and how to monitor the invocation chain
between services, all of which will have to be faced. Building observable applica-
tions is an important factor in ensuring service quality. This chapter will introduce
the definition and application of service observability.

Chapter 8: Quality Assurance Practices

In this chapter, we will introduce some of the practical experiences related to quality
assurance accumulated in the process of building microservice applications, and tell
how the team can build a quality assurance system in the cloud-native era through
sound testing and chaos engineering.

Chapter 9: Continuous Integration and Continuous Deployment

Continuous integration and continuous deployment are necessary to build cloud-
native applications. In this chapter, we will talk about the automation triggering,
differential execution, and unified product archiving of continuous integration and
introduce the product release planning and cloud-native-based deployment frame-
work after microservicization, as well as the full lifecycle support of continuous
deployment for microservice applications.
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