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Preface

In the evolving landscape of software architecture, microservices have emerged as a
cornerstone for building scalable, resilient systems. Microservices Design Patterns
with Java is crafted for professionals navigating this complex domain, offering over 70
design patterns and practices essential for developing robust microservices. Tailored
for architects, team leads, developers, and DevOps engineers with a solid grounding
in microservices and Java, this book serves as a comprehensive guide to mastering the
intricacies of microservices architecture.

With a practical approach, we present patterns ranging from architectural design to
deployment, each accompanied by Java code examples. This format allows readers to apply
the concepts directly to their projects, facilitating a deeper understanding and immediate
implementation. The book is structured as a flexible reference, enabling professionals to
explore topics in any order and apply patterns to various challenges.

Distinguishing itself in a crowded field, this publication targets experienced practitioners,
offering a concise compilation of established and emerging patterns. It aims to equip readers
with the knowledge and tools to tackle the challenges of microservices development,
ensuring the delivery of efficient, scalable, and reliable systems.

Chapter 1: Defining Product Vision and Organization Structure - Explores the importance
of aligning microservices with organizational structure and product vision for successful
implementation.

Chapter 2: Architecting Microservices Systems - Introduces architectural patterns for
decomposing systems into microservices, covering communication styles, security models,
and deployment strategies.

Chapter 3: Organizing and Documenting Code - Discusses best practices for structuring
and documenting microservices code to ensure maintainability and scalability.

Chapter 4: Configuring Microservices - Covers various configuration strategies for
microservices at different lifecycle stages, emphasizing dynamic configuration for
flexibility.

Chapter 5: Implementing Communication - Details synchronous and asynchronous
communication patterns, including HTTP/REST, gRPC, and message-driven approaches,
ensuring efficient service interaction.
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Chapter 6: Working with Data - Presents data management patterns for microservices,
including CRUD, CQRS, event sourcing, and strategies for database architecture.

Chapter 7: Handling Complex Business Transactions - Explores patterns for managing
business transactions in microservices, including state management, distributed
transactions, and reliability strategies.

Chapter 8: Exposing External APIs - Discusses designing and securing external APIs,
highlighting the importance of API gateways, authentication, and versioning for external
integration.

Chapter 9: Monitoring Microservices - Introduces monitoring strategies for microservices,
covering logging, metrics collection, distributed tracing, and health checks.

Chapter 10: Packaging Microservices - Explores packaging strategies for deploying
microservices across various platforms, including Docker, serverless, and traditional JEE
servers.

Chapter 11: Testing Microservices - Details patterns for automating microservices testing,
covering both functional and non-functional aspects to ensure robustness and performance.

Chapter 12: Scripting Environments - Discusses the use of scripted environments for
efficient microservices delivery, emphasizing automation in infrastructure management.

Chapter 13: Automating CI/CD Pipelines - Introduces continuous integration and
continuous delivery pipelines tailored for microservices, focusing on incremental delivery
and secure deployment strategies.

Chapter 14: Assembling and Deploying Products - Provides a guide to assembling
and deploying microservices-based products, covering product packaging, version
management, and deployment strategies.
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CHAPTER 1

Defining Product
Vision and
Organization Structure

Introduction

In recent years, there has been a significant rise in the adoption of microservices.
An increasing number of software teams are currently either engaged in developing
microservices or considering them. Numerous publications on the subject offer various
patterns, and multiple technologies pledge to simplify microservice development.
Nonetheless, eight out of ten organizations that have adopted microservices are
encountering significant issues that prevent them from meeting their initial expectations.
The sources of these problems are seldom purely technical.

The key to success in the development of microservice systems is understanding that
microservices are not just an architectural style. A microservice is a software component
with an independent lifecycle. It can be built by different teams, at different times, using
different technologies, and delivered independently into production. Achieving that kind
of independence requires not only technical decisions. It touches all areas of software
development, including organization structure, product, and project management.

This chapter introduces you to patterns at the organization and product level that help
solve this problem by setting the right structure and direction to ensure success in
microservices development.



2 Microservices Design Patterns with Java

Structure

In this chapter, we will cover the following topics:
e Microservices Adoption Goals
o Scalability
o Productivity
o Time to Market
o Innovation
e Incremental Delivery
e Development Model
o Agile Workshop
o Software Factory
e Organization Structure
o Feature Delivery Teams
o Platform Teams
o Integration Team
e Microservices Adoption Process

e Antipatterns

Objectives

After studying this chapter, you should be able to set clear goals for microservice adoption,
define an appropriate organizational structure, adopt an incremental delivery model, and
assign clear roles and responsibilities to your team. Furthermore, this chapter explores
different development models and introduces the Software Factory development model,
which facilitates substantial increases in development productivity and cost reduction.

Microservices adoption goals

The concept of microservices extends beyond the technical realm, encompassing a divide
and conquer strategy that empowers users to overcome the mounting complexity of
software. However, embarking on a microservices journey is not a simple task. Success
requires the involvement of both technical and non-technical teams, and necessitates a
strong rationale linked to the organization's overall business vision.
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Problem

Microservices have been a prominent topic in recent years, with numerous success stories
shared by industry giants such as Amazon, Google, and Facebook (as depicted in Figure
1.1). Such achievements have inspired others to follow suit and adopt this approach to
development. However, this decision is often taken solely by the technical team, lacking
clear justification or support from management or other stakeholders.

amazoncom  NETFLIX GILT
P cbay

YBER  PayPal

.
NORDSTROM guardian

Figure 1.1: Large companies that shared their
success stories about microservice adoption

Often, when teams opt to develop microservices, they tend to handle the technical aspects
correctly. Their code appears to be structured as microservices and may function as such.
However, when it is time to work on a subsequent release, the team is overwhelmed with
the extensive amount of work they must complete. Then, after several months of hard
labor, they eventually managed to produce a long-awaited release.

This problem happens because teams continue to operate with a monolithic mindset and
follow monolithic processes, even though microservices provide new possibilities. To fully
leverage the advantages of microservices, it is critical to start with well-defined objectives
that are aligned with broader business goals, approved by management, and reinforced by
other teams. Collaboration is essential to achieving success.

Scalability

Microservices were initially championed by major internet corporations such as Facebook,
Netflix, and Amazon as a solution to the challenges of scaling monolithic systems that
were inefficient at serving millions of users simultaneously. Large components consumed
excessive resources, with many of them underutilized. By dividing their monolithic
systems into smaller, independent chunks, they were able to improve resource utilization
and scale each component separately.

Although most organizations do not require such extensive scalability, it remains the
primary factor for selecting microservices, as per the responses of people when asked why
they opted for this approach.
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Nonetheless, it is important to recognize a few key points:

* Microservices are not the only way to achieve scalability. Besides, many
organizationsjust donotneed thatkind of scale. It's crucial to understand that while
microservices offer one approach to scaling, there is a common misconception that
they are the only option available.

e Regarding scalability, computational issues are not always the primary bottleneck
in the system. Bottlenecks can manifest in various areas, not exclusively in
microservices. In many cases, it has been observed that the most significant
bottlenecks arise at the database level.

Although scalability is often considered the primary objective, it may only be relevant
to a small group of software organizations, specifically those that anticipate exponential
growth. An example is SaaS companies, which aim to safeguard their code investments by
ensuring that they can handle heavy loads should success arrive.

It is also important to understand that when scalability is identified as a target, it is critical
to establish a specific metric for it. Additionally, it is necessary to investigate all areas of the
architecture that may contain bottlenecks, not only the microservices' backend.

Productivity

The second most popular reason for adopting microservices is probably the desire for
higher development productivity. This belief has been reinforced by success stories from
larger companies, leading people to view microservices as a guaranteed way to improve
productivity.

Unfortunately, many who have adopted microservices have been surprised by the
discovery that their productivity has significantly decreased. In addition to writing regular
code, they now spend a great deal of time coding communication, troubleshooting difficult
issues, and building and maintaining multiple CICD pipelines. What used to be a single
software release has now become many, making their lives much more difficult. Almost
without exception, the stories behind such cases involve a distributed monolith that stems
from an old mindset, inefficient organizational structures, and monolithic development
practices.

To enhance development productivity, microservices can be a valuable tool. However, to
fully capitalize on their potential, the organization and development model must undergo
a transformation, and the ability to compartmentalize the work across microservices
should be used to its fullest extent. In addition,

e Product releases should be incremental, delivering a few features that require
changes in a small number of microservices.

e Those microservices that have been modified should be the only ones eligible for
development, testing, and release.
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¢ Developers should focus only on assigned microservices and not spend their time
and mental energy thinking about the entire system.

e DevOps engineers should assemble the system from the microservices, treating
them as black boxes.

e Microservice implementations should be standardized and templated, so every
new microservice gets to be a close copy of others. In this manner, developers do
not need to think about how they should write the code.

Productivity can be set as a goal to deliver more features with limited resources, in
order to achieve business growth and market domination. However, it is crucial for the
organization to have clarity on this matter. This includes an understanding of past and
current productivity levels, identifying bottlenecks that cause productivity to decline, and
defining the precise development process required to achieve higher productivity.

Time to Market

In today's saturated market, vendors that deliver a new idea can quickly capture a big
portion of the market, and those who come after them usually have a very hard time
to battle uphill. That's why Time to Market can be extremely important for software
companies that experience high competition.

Although microservices can potentially reduce Time to Market significantly, their
implementation often fails to achieve this goal due to a lack of alignment among team
members and uncertainty about how to achieve it. While microservices are intended to
provide a solution, the reality can be different, resulting in a larger and more complex
system with numerous components to be released and integrated, ultimately slowing
down the release cycle. The root cause of this issue is typically the result of a monolithic
mindset, development practices, and organizational structure that leads to a distributed
monolith.

To release faster, the team should adopt the Incremental Delivery model. This involves
selecting a small set of features that can be released independently and only affect a
limited number of components. The team can then develop, test, and release these features
while leaving the rest of the system unchanged. Importantly, product management should
also be involved in defining a small set of features with high business value that will
incentivize customers to purchase or upgrade (refer to the Incremental Delivery Pattern).

Innovation

Innovation is another popular goal for microservices adoption that we discuss in this
chapter. It can be related to functional innovation: delivering new features quickly. Or it
could be a technological innovation: using the latest technologies, integrating scanners,
Al, etc.



