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Preface

Google designed the Go language to be comprehensive yet be powerful 

enough to tackle big problems. It is a multi-paradigm programming 

language with built- in features for concurrent programming. It enables 

developers to easily build software that is simple, reliable, and efficient. 

This book is designed to provide knowledge to beginners and help them 

start developing great Go-based applications.

In this book, we cover the basics of the Go programming language and 

provide you with hands-on working experience through clear examples 

and recipes. From basic syntax formulation to providing insights into using 

the Go language to build concurrent programs and applications like HTTP 

servers and communication with REST APIs, this book covers it all.

This is a practical hands-on guide through which you will learn how 

to write Go code using clear examples that demonstrate the language 

in action. You’ll also learn tips and tricks about the Go programming 

language for an efficient use.
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CHAPTER 1

Introduction
Developed by Google in 2007, Go (aka GoLang) is a programming 

language designed with simplicity and speed as its focus. The design goals 

of Go were to create a simple and readable syntax of a dynamically-typed, 

high-level language programming language like Python, but also have the 

stability and efficiency of a statically-typed low-level language like C/C++. 

Supported by Google, Go is an open-source programming language and is 

easier to learn and get started with. It has built-in support for concurrency, 

a robust standard library, type safety, multiple built-in types, dynamic- 

typing capability, garbage collection, and several other advanced features, 

such as key-value maps and variable-length arrays. Go has the power to 

let you leverage the might that multi-core processors have to offer, which 

results in faster-running programs.

 Is GoLang Static-Typed or Compiled?
Any programmer’s natural concern about a programming language is 

whether the language is compiled or interpreted. JavaScript is an example 

of an interpreted language. Web browsers can directly read JavaScript 

source code and execute it at runtime. There is no pre-computation 

involved. Even though some interpreted environments can produce 

intermediate formats such as bytecode, there is no pre-computation step 

involved.
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 Compiled Programming Language
In contrast to an interpreted language, the source code of a compiled 

language is transformed into an operating system-specific format. Like C 

and C++, Go is a compiled language. However, compared to Java, whose 

source code is compiled into a format capable of running on different 

operating systems, Go’s source code is compiled into an operating system- 

specific format. That means the code is executable only on the operating 

system for which it was compiled.

 Statically-Typed Language
Go is a statically-typed language. That means its variables must have 

specific types. Nevertheless, it is not always mandatory to declare variables 

explicitly. The compiler can infer the types; however, at compilation time, 

the types are always known.

The capability to run a source code file without recompiling it can 

sometimes lead programmers to think that Go is an interpreted language. 

The real magic is in the background, where the source code is compiled 

into a temporary executable form. The compilation tool, “Go,” is required 

to build applications delivered to users. This is because the compiled 

executable is in a format that is operating-system-specific. Each Go 

application consists of a statically-linked runtime. During the compilation 

process of the application, a runtime component is packaged with the 

executable format. This is why the size of applications built using the Go 

language is comparatively larger than the source code. No external virtual 

machine is involved, so it is necessary to include a runtime package.

Chapter 1  IntroduCtIon



3

 Is Go an Object-Oriented 
Programming Language?
Go is not an object-oriented programming language. Nevertheless, you 

will find certain important object-oriented features in the Go language.

• Custom interfaces can be defined. In Go, an interface 

can be thought of as a contract that lays out a set of 

functions that must be implemented by any program 

that implements this interface.

• Custom types can be defined. Custom types can also 

have their own methods (functions). It’s worth noting 

that in Go, practically everything is a type, and each 

type implements at least one interface.

• Custom structs (data structures) can be defined, 

containing member fields and methods.

 Features that Make GoLang the Premium 
Choice for Programming
Other features of Go that make it popular among leading companies 

include the following:

• Go supports environment-adopting patterns 

identical to those offered by dynamic languages. For 

example, it supports type inference. That means that 

intVariable:= 123 is a valid way to declare a type int 

variable named intVariable with a value of 123.

• Go offers much faster compilation times.

Chapter 1  IntroduCtIon



4

• Go supports concurrency. For example, it offers the 

select statement, goroutines, which are similar to 

lightweight processes, and channels.

• Go programs are much simpler, more concise, and 

comparatively safer.

• Go supports type embedding and interfaces.

• Without the need for external dependencies, Go 

supports the production of statically-linked native 

binaries.

 Intentionally Excluded Features 
from GoLang
In order to keep Go simple and concise, some of the features that are 

usually supported by similar programming languages are excluded from 

the Go language. The major reason for the omission is that Go’s creators 

believed that all these factors make programming languages increasingly 

hard to comprehend and bug-prone. Some of the features that are 

excluded intentionally are as follows:

• Type inheritance (no classes)

• Generic programming

• Method or operator overloading

• Pointer arithmetic

• Structured exception handling

• Implicit numeric conversions

• Assertions

• Circular dependencies among packages

Chapter 1  IntroduCtIon
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 Go Programs
A Go program can be a minimum of three lines and extend to up to 

millions of lines. Go programs are written into text files having the .go 

extension, such as myProgram.go. Any text editor (like vim, vi, sublime, 

vs code, etc.) of your choice can be used to write Go programs. For 

efficient management of dependencies, Go programs are constructed 

using packages. The traditional compile and link model is used by the Go 

programming implementation to generate executable binaries.

 Summary
The Go programming language was developed by Google in 2007. It was 

designed as a compiled language with simplicity and speed as its focus. 

The design goals of Go were to create a simple and readable syntax of a 

dynamically-typed high-level language programming language but also 

have the stability and efficiency of a statically-typed low-level language. It 

is an open-source programming language and is relatively easier to learn 

and get started with. Go comes with built-in support for concurrency, 

a robust standard library, type safety, multiple built-in types, dynamic- 

typing capability, garbage collection, and several other advanced features, 

including key-value maps and variable-length arrays.

Furthermore, Go has the power to let you leverage the might that 

multi-core processors have to offer, which results in faster-running 

programs. One of the important aspects to remember about Go is that it is 

not an object-oriented programming language. Nevertheless, you do find 

certain important object-oriented features in the Go language, like custom 

interfaces, types, and structs (data structures), which can be defined.

Certain features have been excluded from Go to meet its design 

goals. The major reason for these omissions is that Go’s creators believed 

that all these factors make programming languages increasingly hard to 

comprehend and bug-prone.

Chapter 1  IntroduCtIon
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The next chapter takes a dive deep into the programming 

fundamentals of Go, along with practical recipes that provide hands-on 

examples of the concepts.
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CHAPTER 2

Go Basics
What makes Go an easy-to-learn language is that everything you need 

to know about a Go program is right on the surface. There is no need to 

remember any language rules, as they are all in the application code. This 

chapter covers the basics of the Go programming language, like accepting 

input, using math operators and packages, managing memory, using 

different data structures, and understanding the program flow of a Go- 

based application. It also covers using functions and returning multiple 

values, as well as reading and writing data to files and handling JSON data.

 Ancestors of Go
Go is based on a number of different languages. It was originally designed 

to be the next generation of the C language. It’s capable of performing 

everything you can do with C, including system programming, application 

development, and so on.

 Go Syntax
Go borrows a lot of its syntax from C and its related languages—C++, C#, 

Java, and so on. Along with this, it also borrows syntax from Pascal, Modula, 

Oberon, and other similar languages. One of the biggest attractions 

of Go is that its programs are very concise because of the precise and 
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comprehensive set of keywords and syntax. In order to be effective with any 

language, you have to know the certain basic syntax rules of that particular 

language. The following is a list of some of the most important syntax rules 

set by the designers of the Go programming language.

 1. Case sensitivity

• You must spell identifiers like functions, variables, 

and type names in the exact manner mentioned in 

the official documentation (https://go.dev/doc/).

• Names for packages and variables use lowercase 

and mixed case.

• Methods and fields of a type are initial capped.

• In Go, initial uppercase characters indicate a 

special purpose.

• Equivalent to the public keyword in other high- 

level programming languages like C++, C#, Java, 

and so on, in Go, an initial uppercase character 

indicates that the symbol is exported.

• Similarly, equivalent to the private keyword, 

in Go, a lowercase initial character indicates 

that the particular method or variable is not 

exported nor accessible by the rest of the 

application other than the code block it is 

declared in.

 2. Semicolons can be skipped

• For the sake of reducing the amount of typing a 

developer has to do, as shown in Listing 2-1, Go 

eliminates semicolons from the ends of lines. This 

means that line feeds end the statement and no 

semicolons are required.

Chapter 2  Go BasiCs
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Listing 2-1. Semicolons Are Not Required as End-of-Line Indicators

var color [2] string

colors[0] = "black"

colors[1] = "white"

Even though the language specification requires 

semicolons, it is not necessary to type them explicitly. 

Thanks to Lexer, the software component that parses the 

code and analyses it, semicolons are added during the 

compilation process as needed.

The Rule Followed by Lexer for Adding Semicolons

When a statement is determined to be complete and Lexer 
encounters a line feed, meaning it’s the end of the statement and the 
developer has not explicitly added a semicolon, Lexer will do so.

Note You can’t always add line feeds freely or break up statements 
with extra line feeds, as you can in other languages, because in 
certain cases they can be misinterpreted by Lexer.

 3. Code blocks with braces

• Code blocks, i.e., multiple lines of code that are 

intended to be grouped together, are wrapped 

within braces. See Listing 2-2.

Listing 2-2. Braces Are Used to Indicate Code Blocks

sum := 0

for i :=0; i<10; i++{

  sum += i

}

fmt.Println(sum) //prints '45'

Chapter 2  Go BasiCs
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In Listing 2-2, the variable named sum is declared 

and then assigned a value of zero. The for loop is 

initialized from 0 to 10 and is used to increment the 

value of the sum by i. After the loop terminates, the 

value stored in the sum variable is printed using a 

function called Println or “print line”. Println is a 

built-in function of the package called FMT. The code 

that you want to iterate over is wrapped between 

two braces. Note that it is important to make sure 

that the opening brace is on the same line as any 

preceding statement.

 4. Built-in functions

• Go supports a set of several built-in functions that 

are always available in your code without having to 

import anything. These functions are members of a 

special package named Builtin. The Go compiler 

assumes that the Builtin package is always 

imported. Example functions include the following:

• len(string) returns the length of the string.

• panic(error) stops execution and displays an 

error message.

• recover() manages the behavior of a panicking 

goroutine.

For more information, you can visit the official 

documentation of the builtin package at  

https://pkg.go.dev/builtin.

Chapter 2  Go BasiCs
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 Installing Go
To install the Go compiler, visit https://go.dev/dl/ and download the 

binary release suitable for your system. Just run the installer to install the 

compiler on your system.

In order to verify your installation, on Windows OS, open the 

command prompt and type go version, as illustrated in Figure 2-1. The 

output shows the version of the Go compiler installed on your system.

Figure 2-1. Output showing the installed version of Go

If you type the path command at the command prompt, you can see 

where all the Go executable commands are saved. If you can see the path 

to the directory where Go is installed, e.g. C:\Users\UserName\go\bin, you 

are ready to build programs in Go.

To find the directory where Go is installed on macOS, open a terminal 

window and type export $PATH. Upon successful execution, a listing of the 

directory, indicating the path to the bin folder where Go was installed, e.g., 

user/local/go/bin, is shown. In addition, along with the addition of the 

command to execute Go programs to the directory phrase, a file is added 

to a path under the root. To ensure that you can run Go programs from 

anywhere, go to your home directory and type go version. If everything’s 

working correctly, you should see output indicating the version of the Go 

language that you’re using, as shown in Figure 2-2.

Chapter 2  Go BasiCs
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Figure 2-2. Checking the PATH variable and version to ensure correct 
installation of Go Compiler

If you can see the version, you’re ready to start programming using the 

Go language. The first element you’ll want to explore is the Go Playground.

 Go Playground
One of the fastest ways to start coding and developing Go-based 

programs is by using the Go Playground (https://go.dev/play/), 

a web-based IDE. As shown in Figure 2-3, without having to install 

anything, Go Playground allows users to edit, run, and experiment with 

the Go programming language. When the Run button is clicked, the Go 

Playground compiles and executes the Go code on Google servers and 

outputs the result of the execution.

Chapter 2  Go BasiCs
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Figure 2-3. The Go Playground IDE

The Go Playground is a completely free-to-use service with no 

limitations. There are no requirements for user registration or licensing 

fees. Furthermore, it has no limitations on the number of source code 

files you can work with or the number of times you can run your code. It 

is a great way to test your Go code without creating or compiling any local 

source files. Nonetheless, there are other several IDEs available that can be 

used to develop Go applications.

 Developing Go Applications Using IDEs
There isn’t a single integrated development environment (IDE) for good 

programming that’s endorsed or even developed by the Go development 

team. There are, however, many plug-ins for commercial and open-source 

IDEs that have been created by the Go community or by IDE vendors, 

which you choose mostly depending on what development environments 

you’re already familiar with. In this book, we use Go Playground and 

Visual Studio Code to write and run Go programs. Let’s jump into how to 

get started programming Go applications.

Chapter 2  Go BasiCs
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 Getting Started Programming 
Go Applications
Once you’ve installed the Go development tools, you are ready to create as 

many Go applications as you like. Usually, a Go program is constructed of 

the following parts:

• Declaring package name

• Importing package(s)

• Declaring and defining function(s)

• Variable(s)

• Expressions and statements

• Comment(s)

 Let’s Print Hello World!
Prior to learning about the Go programming language’s basic building 

blocks, knowing about the bare minimum structure of Go programs is 

important. Listing 2-3 illustrates how to print the "Hello World!" message 

on the screen as output. Even though the program is concise and has 

minimum functionality, it is adequate for understanding Go’s program 

structure.

Listing 2-3. Basic Program that Illustrates Different Parts of a 

Go Program

package main

import (

    "fmt"

)
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