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Preface

Modern software architecture often consists of multiple services 
that communicate with each other. Designing and building efficient 
and performant inter-service communication is essential. Without 
it, a solution will not provide a proper user experience. The Go  
programming language has become the preferred language for 
backend services due to its simplicity, efficiency, and concurrency 
support. A combination of well-designed inter-service communication 
systems and the Go programming language can create powerful 
software solutions.

This book was created to provide a guide for multiple inter-service 
communication concepts, including their advantages, disadvantages, 
and typical uses. All presented concepts will be covered with practical 
examples and implementations in the Go programming language. 
Implementations combine the Go standard library and third-party 
packages (when the standard library does not support a specific 
concept or the third-party package provides a more efficient solution). 
Code examples and illustrations will help you understand the concepts 
covered in each chapter.

This book is intended for developers familiar with the Go programming 
language who want to expand their knowledge and improve their 
development skills. It is also helpful for those who want to direct their 
careers towards software architecture and design. Many good ideas 
and practices can be found here.

This book will give you the knowledge and skills to become a proficient 
developer and recognize which inter-service communication concept 
best fits the specific software solution. I hope you will find this book 
informative and helpful.

Chapter 1: Fundamentals of Inter-Service Communication – It 
introduces the reader to basic inter-service communication concepts, 
like client, server, and communication channel. Furthermore, 
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the chapter also presents some service communication patterns. 
Ultimately, the code base for all examples covered in the following 
chapter is explained.

Chapter 2: RESTful Communication – It presents the basics of the 
REST architectural style and some best practices that can be used for 
implementation. The second part of the chapter covers SOAP. This 
protocol was predominantly used for inter-service communication 
in the past, and tried to compare it with REST, which has become 
standard for modern software solutions.

Chapter 3: HTTP – It covers the basics of HTTP and all related concepts, 
like Methods, Requests, Responses, etc. This chapter illustrates and 
explains how to install all the tools necessary for implementing 
communication between two services. Finally, it shows how to run and 
test the implemented solution.

Chapter 4: Protocol Buffers – This covers the basic concept of protocol 
buffers and the most popular solutions. Furthermore, the chapter 
introduces gRPC, the most popular protocol buffer solution. It also 
explains how to implement inter-service communication and run and 
test the solution.

Chapter 5: Message Queuing Protocols – It explains the concepts of 
message queuing protocols and presents AMPQ as the most popular. 
The second part of the chapter presents RabbitMQ as a well-known 
message queuing solution and explains how to install it and use it for 
implementing inter-service communication.

Chapter 6: Publisher/Subscriber – It introduces the Publisher/
Subscriber design pattern and explains how it can be implemented 
with Redis (with installation guides). It also presents the advantages 
and disadvantages of this concept, with real-life examples.

Chapter 7: Event-Driven Architecture – It covers the basics of event-
driven architecture and introduces Kafka as one of the most popular 
and widely used solutions. The second part of the chapter will explain 
and illustrate an implementation of inter-service communication based 
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on concepts of event-driven architecture with the Go programming 
language and Kafka.

Chapter 8: Final Observations – It summarizes previous chapters and 
offers some good practices related to inter-service communication. 
Particular emphasis will be on versioning and error handling as essential 
design concepts. Ultimately, some ideas for future development are 
presented.
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Introduction
This first chapter will present the basics of inter-service communication, 
such as clients, servers, types of communication, and so on. We will 
discuss common communication patterns and frequent problems in 
inter-service communication. Ultimately, we will introduce a service 
template that will be used to implement different communication 
concepts in the following chapters.

Structure
The chapter covers the following topics:

• Basic communication concepts
• Inter-service communication
• Communication patterns
• Client-server implementation with Go

Chapter 1
Fundamentals 

of Inter-Service 
Communication
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Objectives
After reading this chapter, you will be able to recognize common 
inter-service communication concepts and challenges. The following 
chapters will explain how to deal with these challenges.

Basic communication concepts
In communication, we have two sides: one that initiates communication 
to request something, called the client, and one that handles the request 
and provides a response, called the server. An example of client-server 
communication is presented in Figure 1.1:

Figure 1.1: Client-server communication

In modern software systems, front-end applications (web portals, 
mobile applications) are often called clients, while back-end services 
are called servers. Regarding inter-service communication, the terms 
sender (caller) and receiver are frequently used instead of client and 
server. In the code examples in the following chapters, we will use this 
more generic naming convention. The client and server terms will be 
used in this chapter to keep everything by the book.

Client and server usually communicate through some communication 
channel. A channel can be some physical medium, like a telephone 
cable, or a logical connection over a multiplexed medium, such as a 
radio channel.

Two types of communication are most common:
• Synchronous: The client will wait for the server to respond. 

Real-life examples of synchronous communications are phone 
calls, video calls, in-person meetings, and so on.

• Asynchronous: The client will send a request to the server but 
will not wait for a response. It will continue to do something 
else until a response is received. Real-life examples of 
asynchronous communication are emails, chat applications 
like Slack, Messenger, or Viber, mail sent by post, and so on.
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In the following section, we will see how synchronous and asynchronous 
communication can be used in inter-service communication. In 
contrast, we will discuss these topics in detail in the following chapters.

Inter-service communication
Modern software solutions most often consist of multiple services. 
Usually, one service requires information from another, so they must 
communicate. Let us assume we have a video streaming solution (like 
Netflix). In that system, we can have two services, one that handles 
users and the other that handles video content (movies and TV shows). 
All user actions (login, logout, and so on) will be handled by user 
service, while all video-related actions (adding a new movie, adding a 
new TV show, and so on) will be handled by video service.

However, there are situations when resources controlled by users 
and video services must be combined. For example, the system must 
know which video content the user watched. Then, services will 
communicate to exchange necessary data.

Each service in the system will have a database where data will be 
stored. There are no technical limitations for the user service to access 
the video service database, but this is not a good practice. One service 
should never access another service’s database.

If the communication between the two services is synchronous, 
services will directly call each other, as shown in Figure 1.2(a). REST 
architecture that uses HTTP protocol and gRPC are examples of how 
synchronous inter-service communication can be implemented.

If the inter-service communication is asynchronous, services will 
communicate through some message broker (Kafka, RabbitMQ). One 
service will send a message to the broker, and when another service is 
ready, it will pick up the message from the broker, as shown in Figure 
1.2(b) (MB stands for message broker).

It is possible to combine synchronous and asynchronous approaches 
in the same system. For example, two services will communicate 
synchronously, while two others will communicate asynchronously, as 
shown in Figure 1.2(c). Refer to the following figure:


