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�e examples in this book demonstrate features of the Go programming language (“golang”), 
and the screenshots illustrate the actual results produced by the listed code examples. Certain 
colorization conventions are used to clarify the code listed in the steps...

Program code is colored black but keywords of the Go language are colored blue, literal text 
and numeric values are red, and code comments are green, like this:

Grab the Source Code 

For convenience, the source code files from all examples featured in this book are available in a 
single ZIP archive. You can obtain this archive by following these easy steps:

l1 Visit www.ineasysteps.com and log in, then navigate to Free Resources and click the 
Browse Now button in the Source code downloads and other book resources section

l2 Next, find Go Programming in easy steps, 2nd edition in the list, then click on the 
hyperlink entitled All Code Examples to download the ZIP archive file

l3 Now, extract the archive contents to any convenient location on your PC, such as the 
top-level directory at C:\Projects featured in the book

How to Use �is Book

hello

To identify the source code for the example 
programs described in the steps, an icon and 
project name appears in the margin alongside 
the steps: serverslice

   
  package main 

  import "fmt" 
main( ) { 

  
 // My First Go Program.

fmt.Println( "Hello World!" ) 
}

If you don’t achieve the result illustrated in any example, simply compare your code to that 
in the original example files you have downloaded to discover where you went wrong. 
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Introducing the Go language
Go is a free open-source programming language created at 
Google by Robert Griesemer, Rob Pike, and Ken �ompson 
– best known for development of the Unix operating system. 
Google released version 1.0 of the Go language (“golang”) in 
March 2012, since when it has gained widespread popularity.

Go programs are written in plain text, then compiled into machine 
code by the Go compiler to produce an executable binary version.

�e aims of the Go programming language are to be expressive, 
fast, efficient, reliable, and simple to write. Some programming 
languages, such as C or C++, are fast and reliable but not simple. 
Conversely, other programming languages, such as Java or Python, 
are simple to write but not so efficient.

Go is similar to the C programming language in many ways, and 
is sometimes referred to as a “C-like language” or “C for the 21st 
century”. But Go is much more than that as it adopts good ideas 
from many other programming languages, yet avoids features that 
lead to complexity or unreliability.

Perhaps most importantly, Go introduces the ability to take 
advantage of multi-core CPU processing for concurrency using 
“goroutines” and “channels”. �is provides the potential for the 
computer to deal with several things at the same time.

Although the Go language does not have the class structures 
found in Object-Oriented Programming (OOP) languages 
such as C++ or Java, its features do provide some degree of 
encapsulation, inheritance, and polymorphism – the three 
cornerstones of OOP.

You can discover many 
more programming 
language books in the 
In Easy Steps series – 
including C, C++, C#, 
Java, and Python. Visit 
www.ineasysteps.com 
to find out more.

ASM

Go Source 
Code

Executable 
Binary

Compiler 
(Intermediate Assembly Code)
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With so many programming languages to choose from, you may 
be wondering why you should choose to learn Go programming – 
so here are some of the advantages that Go offers:

Simple Syntax
�e Go language is concise, like Python. It’s as simple to write as 
Python but is more efficient, like C++. �is enables you to write 
code that is easy to read and maintain.

Compiled Language
�e Go source code is compiled to binary machine code that can 
be read directly by the computer, instead of being interpreted 
every time a program runs. �is enables the Go programs 
you write to run faster than programs written for interpreted 
languages like Python or PHP.

�e Go Compiler
�e Go compiler is fast and provides additional benefits, such 
as code optimization and error checking – it can detect unused 
variables in your code, missing imports that your code requires, 
and mistyped or invalid code. �e Go compiler can also generate 
executable binaries for other operating systems. �is enables you 
to compile your source code to run on multiple machines.

Concurrency
�e Go language provides inherent support for concurrency with 
goroutines and channels. �is enables you to write multi-threaded 
programs that can perform multiple tasks at the same time.

Garbage Collection
Automatic memory management is a key feature of the Go 
language. Its garbage collector runs concurrently with the 
program. �is enables you to write program code without any 
concern for memory leakage.

Static Typing
Go is a statically typed language in which variables are explicitly 
declared to be of a particular fixed type. �is enables errors to be 
caught early in the development process.

You may well recognize other advantages as you gain experience 
with the Go language, but right now it’s time to get started...

The Go gopher is the 
iconic mascot of the Go 
programming language.

...cont’d
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The Go installer 
automatically sets an 
environment variable 
GOROOT, where the Go 
toolchain lives  
(C:\Program Files\Go). 
Go also uses a GOPATH 
directory for its module 
cache and installed 
binaries (typically  
C:\Users\<username>\go). 
Your own projects can 
be located anywhere, 
such as a custom  
C:\Projects directory.

Installing the Go tools
To get started with the Go programming language, you must 
first install the Go tools on your PC. �ese allow you to build, 
run, and test programs written in the Go language. �e Go tools 
are supplied together with lots of standard packages of useful 
trusted code that you can import into your own programs. �e Go 
language installers are available for Windows, macOS, and Linux.

l1 Open a web browser and visit https://go.dev/dl then 
download the appropriate installer for your system

l2 When the download has completed, run the installer to 
launch the “Go Programming Language Setup Wizard”

l3 Click Next to continue, then accept the license terms

l4 Accept the suggested Destination Folder (usually at 
C:\Program Files\Go on Windows), then click Install to 
complete the installation
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The “WinKey” is the 
keyboard key labeled 
with the Windows logo.

...cont’d

l5 To test that 
the installation 
was successful, 
first open 
a Terminal 
window – on 
a Windows 
system press 
WinKey + R together, to open a “Run” dialog, then enter 
cmd to open a “Command Prompt” window

l6 At the command prompt, enter the command go version 
to see the current release version number, then enter the 
command go to see a list of Go tool commands

Although there are quite 
a few Go tools, you will 
mostly use only the run 
tool to compile and run 
your programs.
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Creating a Go test project
Go programs are stored as plain text files organized into 
packages, with each file ending in a .go file extension. A typical 
Go project has a “go.mod” file that defines the project (module) 
name and dependencies, plus one or more .go files containing the 
program components. �e program entry point is normally located 
in a “main.go” file containing a main( ) function starting point.

In order to create an initial test project, you first need to choose 
a convenient top-level folder to store your Go programs, each in 
their individual subfolder.

l1 On a Windows PC, open a Command Prompt window, 
and create a directory for all your Go programs – for 
example, a folder named “Projects” in the root directory 
mkdir C:\Projects\

l2 Move into the Projects folder, then create a subfolder for 
a test project named “hello” 
cd C:\Projects 
mkdir hello

l3 Next, move into the hello folder, then enter this 
command to create a go.mod definition file – to give your 
project a unique module path 
cd hello 
go mod init example.com/hello

hello

The go mod file specifies 
the Go language version. 
Go version 1.26, and its 
minor releases, defaults 
to Go language version 
1.25.0 to maximize 
compatibility. If you 
see a suggestion to run 
go mod tidy, it can be 
safely ignored for now. 
It is only useful when 
importing external 
packages.
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...cont’d

l4 Now, launch a plain text editor, such as Windows’ 
Notepad app, ready to create a main.go source code file 
notepad main.go

l5 Next, in main.go, precisely insert this Go source code 
package main 
 
import "fmt" 
 
func main( ) { 
  fmt.Println( "Hello, Go!" ) 
}

l6 Save the source code file in the hello folder

l7 Finally, enter a command to run the entire module 
contained within this folder (go run, space, full stop) – to 
see the program output 
go run .

Use the tree command 
to ensure your project 
folder structure looks like 
this:
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Installing Visual Studio Code
Go developers commonly use the Visual Studio Code app 
because it provides a fast, lightweight editing experience with 
strong Go tooling built in, thanks to the official Go extension 
that adds features like IntelliSense, auto-imports, debugging, 
testing, and module awareness. It’s free, cross-platform, and highly 
customizable, which makes it appealing for both beginners and 
experienced developers.

l1 Go to https://code.visualstudio.com then click the 
Download button to grab the VSCode setup executable

l2 Run the installer and choose the Add to PATH option

l3 Launch Visual Studio Code and click the Extensions 
icon on the left sidebar

l4 Type Go in the Search box to find the official extension 
authored by the Go team at Google, then click Install – 
to fetch Go tools for Visual Studio Code

l5 Now, open the test project created earlier by selecting 
File, Open Folder and choosing C:\Projects\hello
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...cont’d

l6 Select the main.go file in the Explorer panel, to see the 
Go code appear in the Visual Studio Code editor

l7 On the Visual Studio Code menu bar, select View, 
Terminal to open a Terminal panel – by default, this will 
appear below the editor panel

l8 In the Terminal, type the command to run the entire 
module contained within this folder (go run, space, full 
stop) – to see the program output

l9 Select File, Preferences, Settings, then search for “format 
on save” and check the Format On Save box – to have 
your code auto-formatted whenever you save it

The Terminal window 
can run many different 
shells. It is configured 
in our examples to use 
the familiar Command 
Prompt shell for clarity.
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Observing language rules
It is important to observe the following rules to ensure you are 
writing correct Go syntax, in best Go code style, and producing 
optimal Go program behavior:

Syntax & Structure

• Every Go file starts with a package declaration, stating a 
package name. �is tells Go how the file fits into the module. 
A package main declaration is required for executables.

• �e import keyword is used to import additional packages. 
Unused imports cause compile errors. Single imports should 
appear in a single line. Multiple imports must be grouped in 
a multi-line block enclosed in parentheses:

 
  import "fmt" 
 
  import ( 
    "fmt" 
    "strings" 
  ) 

• Function definitions start with the func keyword, followed by 
a name of your choice and a pair of braces. �e opening brace 
must be on the first line – after the function name:

 

  func <function-name> { 
      ... 
  } 

Formatting & Style

• Go has one canonical style. You can issue a go fmt command 
to apply this style. Use Visual Studio Code’s Format On 
Save option to keep everything consistent.

• Unlike other programming languages, Go’s formatter uses 
tabs for indentation. Use tabs, not spaces, for indentation.

• Go encourages clarity over cleverness. Keep lines short and 
readable.
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Variables & Types

• Use short variable declarations when the type is obvious. For 
example, x := 10 is preferred, as the integer type is obvious.

• Use the var keyword when you need to explicitly specify a 
type. For example, var count int specifies an integer type.

• Avoid unused variables. Go treats unused variables as errors 
to keep code clean.

Case Sensitivity

• Go is case sensitive. �is means that count, Count, and COUNT 
are all different identifiers.

• Capitalization controls visibility:   
- Uppercase gets exported (public)   
- Lowercase doesn’t get exported (private)

• Follow Go naming conventions. Acronyms stay consistently 
capitalized:   
- HTTPServer, not HttpServer and URL, not Url

Comments

• Use // for single-line comments. For example:  
// Print a greeting 

fmt.Println("Hello")

• Use /* ... */ for multi-line comments. For example:   
/* 
  This is a multi-line comment. 

*/

• Write documentation comments above declarations. �ey 
must start with the name of the thing being documented:   
// Add returns the sum of two integers. 

func Add(a, b int) int { return a + b }

• Explain why, not what. 
// BAD: Increment x by 1 
x = x + 1 
 
// GOOD: Move to the next record 
x++

...cont’d
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...cont’d

Control Flow

• Do not add parentheses around if, for, or switch conditions. 
For example, use if x > 5, not if (x > 5)

• Use the for keyword for all loops. Go has no while keyword – 
for covers all looping patterns. For example:

• Use switch instead of long if/else chains. Go’s switch is 
powerful and readable. For example:

  for i := 0 ; i < 5 ; i++ { 
    fmt.Println( i ) 

  } 

Error Handling

• Always check errors. In Go, errors are values, not exceptions. 
For example:

 
  day := "Saturday" 
  switch day { 
  case "Saturday", "Sunday" : fmt.Println("Weekend") 
  default : fmt.Println("Weekday") 

  } 

• Return early on error to keep code flat and readable.

• Don’t use the built-in panic function for normal errors. You 
should only use this function for truly exceptional situations.

 
  if err != nil { 
    return err 
  } 
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Structuring Go programs
To design effective Go programs, the guidelines below help you 
structure your code clearly and build software that is maintainable, 
scalable, and easy for teams to work with.

Packages & Visibility

• Identifiers starting with a capital letter are exported. For 
example, the function Println is exported but println is not.

• Keep packages small and focused. Go encourages simple, 
composable packages.

• Avoid using a “utils” package as a general dumping ground. 
Group code by purpose, not by convenience.

Concurrency

• Use goroutines for lightweight concurrency by placing the 
go keyword before a function name, so that function will run 
concurrently with other code. For example, go doSomething( ).

• Use channels to communicate between goroutines. Channels 
help avoid shared-memory bugs.

• Avoid global variables in concurrent code, as multiple 
goroutines can try to read and write them at the same time.

Project Layout

• Use modules (go.mod) for dependency management. Modern 
Go programming expects to see module-based projects.

• Keep your project outside of the GOPATH directory. GOPATH 
is for Go’s cache and tools, not your source code.

General Philosophy

• Prefer simplicity over cleverness. 
Idiomatic Go is straightforward and readable.

• Be explicit rather than magical. 
Go avoids hidden behavior and implicit conversions.
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Summary
• �e Go programming language (“golang”) is expressive, fast, 

efficient, reliable, and simple to write.

• Go programs are plain text files that get compiled into 
machine code to produce an executable binary version.

• �e Go tools allow you to build, run, and test programs 
written in the Go programming language.

• �e Go installation includes standard packages of useful 
trusted code that you can import into programs.

• �e command-line go command displays a list of the Go tool 
commands.

• A Go project has a go.mod file that defines the project 
(module) name and dependencies, plus one or more .go files 
containing the program components.

• A Go package declaration specifies its type and must be 
specified as package main to be compiled into an executable.

• An import declaration quotes the name of any packages 
whose features are to be made available to the program.

• A function declaration contains the func keyword followed by 
the function name, ( ) parentheses, and { } curly brackets.

• All Go programs must have a function named main as the 
entry point into the program.

• �e go run command compiles and runs a program.

• �e go fmt command can be used to correctly format the 
source code of a Go package.

• �e Visual Studio Code app has an official Go extension that 
supports IntelliSense, auto-imports, debugging, and testing.

• It is important to observe Go language rules to ensure good 
coding practice for indentation, case sensitivity, capitalization, 
and formatting.

• Go guidelines help structure code clearly to build 
maintainable, scalable software.
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