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Preface
"Mastering Go Network Automation" is a structured beginning for network administrators looking to improve network efficiency, scalability, and security. This book provides a one-stop solution for all of your network administration needs, with comprehensive coverage of automation, security, containerization, monitoring, and performance testing.
Beginning with the fundamentals of creating a network automation lab with the EVE-NG network simulator and the Go programming language, readers will learn the step-by-step process of installing EVE-NG, followed by the importance of service mesh in automation and how it can simplify network operations.
The book delves deeply into critical topics such as deploying ingress controllers and implementing service mesh with Linkerd. Readers will learn about container-native storage, container storage management with Docker, and automating SSL certificates, firewall configuration, and network policies.
Monitoring and performance tuning are also covered in the book, including how to monitor container performance and automatically roll out updates. The book concludes with a discussion of performance testing strategies like load testing, stress testing, and scalability testing. It shows readers how to find performance bottlenecks and optimise their network with the help of tools like Vegeta and Apache JMeter through the use of real-world examples.
In this book you will learn how to:
	Setting up an EVE-NG network simulator, VIM IDE, kubeadm, and a comprehensive network automation lab to improve network efficiency, scalability, and security. 

	Configuring ports, hosts, and servers using Go scripting to streamline network automation. 

	Writing, testing, and validating network automation scripts to ensure smooth and reliable network administration. 

	Building Docker images, running containers, and managing container deployments for efficient containerization. 

	Automating load balancing, firewall configuration, and Kubernetes network policies for seamless network management. 

	Working with popular tools such as Puppet, Zookeeper, Traefik, Envoy, and various Go networking packages. 

	Automating SSL setup, container storage, container performance monitoring, and rolling updates. 

	Using powerful load testing tools like Vegeta and Apache JMeter for efficient load testing, stress testing, and scalability testing to identify and eliminate performance bottlenecks. 



GitforGits
Prerequisites
If you're a network administrator who wants to level up your game, "Mastering Go Network Administration" is the book for you. This book will help you become a more efficient, effective, and confident network administrator by providing clear explanations, practical examples, and comprehensive coverage.
Codes Usage
Are you in need of some helpful code examples to assist you in your programming and documentation? Look no further! Our book offers a wealth of supplemental material, including code examples and exercises.
Not only is this book here to aid you in getting your job done, but you have our permission to use the example code in your programs and documentation. However, please note that if you are reproducing a significant portion of the code, we do require you to contact us for permission.
But don't worry, using several chunks of code from this book in your program or answering a question by citing our book and quoting example code does not require permission. But if you do choose to give credit, an attribution typically includes the title, author, publisher, and ISBN. For example, "Mastering Go Network Automation by Ian Taylor".
If you are unsure whether your intended use of the code examples falls under fair use or the permissions outlined above, please do not hesitate to reach out to us at kittenpub.kdp@gmail.com. 
We are happy to assist and clarify any concerns.
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Chapter 1: Go Essentials for Networks
Why Go for Networking?
Overview
Go, also known as Golang, is a programming language that was developed by Google in 2007. It is an open-source language that was designed with the goal of simplifying the process of developing high-performance network applications. The language's syntax is simple and easy to learn, and it is known for its efficiency, scalability, and reliability. Due to these features, Go has become increasingly popular for network programming and network automation.
Network programming refers to the development of applications that communicate over a network. These applications can include web servers, microservices, and other network-based services.
Features of Networking
Go provides a number of features that make it well-suited for network programming. These features include:
●       Concurrency: Go has built-in support for concurrency, which allows developers to write applications that can handle multiple tasks simultaneously. This is particularly useful for network programming, where applications need to handle multiple requests and responses at the same time.
●       Garbage collection: Go has an efficient garbage collector that automatically frees up memory that is no longer in use. This feature makes it easy for developers to write network applications without worrying about memory management.
●       Standard library: Go comes with a comprehensive standard library that includes packages for handling networking, encryption, and other common tasks. This makes it easy for developers to write network applications without having to rely on third-party libraries.
●       Error handling: Go has a robust error handling mechanism that makes it easy for developers to write applications that can handle errors gracefully. This is particularly important for network applications, which may encounter errors due to network connectivity issues.
In addition to these features, Go also has a number of tools and frameworks that make it easy to write network applications. These include:
The net package: The net package in Go provides a set of tools for handling networking tasks such as creating TCP and UDP sockets, and performing DNS lookups.
Goroutines: Goroutines are lightweight threads that make it easy to write concurrent applications in Go. They allow developers to handle multiple tasks at the same time without the need for complex threading code.
Channels: Channels in Go provide a mechanism for communicating between goroutines. They make it easy to write applications that coordinate multiple tasks.
Third-party libraries: Go has a vibrant ecosystem of third-party libraries that make it easy to write network applications. Some popular libraries include the Gorilla web toolkit, the Gin web framework, and the Colly web scraping library.
Overview of Network Automation
Network automation refers to the process of automating network-related tasks such as configuration, monitoring, and management. Go is well-suited for network automation due to its simplicity, efficiency, and scalability. Some of the features that make Go a good choice for network automation include:
●       Simplicity: Go has a simple syntax that makes it easy to write and read code. This makes it easy for network administrators to write automation scripts without having to learn a complex programming language.
●       Efficiency: Go is known for its efficiency, which makes it well-suited for tasks that require high performance. This is particularly important for network automation tasks, which may involve processing large amounts of data.
●       Scalability: Go's built-in support for concurrency makes it easy to write automation scripts that can handle multiple tasks simultaneously. This is particularly useful for network automation tasks, which may involve managing multiple devices at the same time.
●       Cross-platform support: Go can be compiled for multiple platforms, which makes it easy to write automation scripts that can run on different operating systems.
Go is a powerful programming language that is well-suited for network programming and network automation. Its simplicity, efficiency, and scalability make it a popular choice among developers and network administrators. With its built-in support for concurrency, efficient garbage collector, and comprehensive standard library, Go provides everything that developers need
Understanding Data Types
Go is a statically-typed programming language that provides a rich set of data types for representing different kinds of values. In this section, we will go through each of the data types available in Go and provide examples and illustrations for each of them.
Boolean
The Boolean data type is used to represent true or false values. In Go, the Boolean type is represented by the keyword bool. The two possible values for a Boolean variable are true and false. Below is an example:
var isSunny bool = true 

In the above sample code, we declare a Boolean variable called isSunny and initialize it with the value true. This variable could be used to represent whether or not it is sunny outside.
Numeric Types
Go provides several different numeric types, including integers, floating-point numbers, and complex numbers.
Integer types
Integer types represent whole numbers, either positive or negative. Go provides several different integer types, which differ in the number of bits they use to represent the value. Some of the integer types available in Go are:
●       int8: 8-bit signed integer
●       int16: 16-bit signed integer
●       int32: 32-bit signed integer
●       int64: 64-bit signed integer
●       uint8: 8-bit unsigned integer
●       uint16: 16-bit unsigned integer
●       uint32: 32-bit unsigned integer
●       uint64: 64-bit unsigned integer
Below is an example:
var age int32 = 42 

In the above sample code, we declare an integer variable called age and initialize it with the value 42. We use the int32 type to represent this value.
Floating-point types
Floating-point types represent decimal numbers, either positive or negative. Go provides two floating-point types: float32 and float64. The float32 type uses 32 bits to represent the value, while the float64 type uses 64 bits. Below is an example:
var price float64 = 3.99 

In the above sample code, we declare a floating-point variable called price and initialize it with the value 3.99. We use the float64 type to represent this value.
Complex types
Complex types represent complex numbers, which have a real part and an imaginary part. Go provides two complex types: complex64 and complex128. The complex64 type uses two 32-bit floating-point numbers to represent the real and imaginary parts, while the complex128 type uses two 64-bit floating-point numbers. Below is an example:
var z complex128 = complex(1, 2) 

In the above sample code, we declare a complex variable called z and initialize it with the value 1+2i. We use the complex128 type to represent this value.
String
The string data type is used to represent text. In Go, strings are represented as a sequence of characters enclosed in double quotes. Below is an example:
var name string = "Alice" 

In the above sample code, we declare a string variable called name and initialize it with the value "Alice". This variable could be used to represent a person's name.
Array
The array data type is used to represent a fixed-size collection of values of the same type. In Go, arrays are declared with a specific size and the elements are accessed by index. Below is an example:
var numbers [5]int = [5]int{1, 2, 3, 4, 5} 

`` 

In the above sample code, we declare an array called numbers with a size of 5 and initialize it with the values 1, 2, 3, 4, and 5. We use the [5]int type to represent this array.
Slice
The slice data type is used to represent a variable-size collection of values of the same type. In Go, slices are similar to arrays, but they do not have a fixed size and can be resized dynamically. Slices are declared using the same syntax as arrays, but without specifying a size. Below is an example:
var fruits []string = []string{"apple", "banana", "cherry"} 

In the above sample code, we declare a slice called fruits and initialize it with the values "apple", "banana", and "cherry". We use the []string type to represent this slice.
Map
The map data type is used to represent an unordered collection of key-value pairs. In Go, maps are declared using the map keyword and the types of the keys and values. Below is an example:
var ages map[string]int = map[string]int{"Alice": 42, "Bob": 37} 

In the above sample code, we declare a map called ages with string keys and integer values, and initialize it with the key-value pairs "Alice": 42 and "Bob": 37.
Struct
The struct data type is used to represent a collection of fields of different types. In Go, structs are declared using the type and struct keywords. Below is an example:
type Person struct { 

    name string 

    age int 

} 

var alice Person = Person{name: "Alice", age: 42} 

In the above sample code, we declare a struct called Person with two fields: name of type string and age of type int. We then declare a variable called alice of type Person and initialize it with the values "Alice" and 42.
Interface
The interface data type is used to define a set of method signatures that a type must implement. In Go, interfaces are declared using the interface keyword. Below is an example:
type Shape interface { 

    area() float64 

    perimeter() float64 

} 

type Circle struct { 

    radius float64 

} 

func (c Circle) area() float64 { 

    return math.Pi * c.radius * c.radius 

} 

func (c Circle) perimeter() float64 { 

    return 2 * math.Pi * c.radius 

} 

var c Shape = Circle{radius: 1.0} 

In the above sample program, we declare an interface called Shape with two methods: area() and perimeter(). We then declare a struct called Circle with a radius field of type float64 and implement the area() and perimeter() methods for the Circle type. Finally, we declare a variable called c of type Shape and initialize it with a Circle value.
The above explained are the main data types available in Go. By understanding how each of these data types works, you can write more effective and efficient Go code.
All about Loops!
In Go, there are three types of loops: the for loop, the while loop, and the range loop. Each of these loops is used to iterate over a sequence of values or a collection of data.
For Loop
The for loop is the most commonly used loop in Go. It is used to iterate over a sequence of values a specific number of times. The syntax of the for loop in Go is as follows:
for initialization; condition; increment { 

    // code to be executed 

} 

The initialization statement is executed once before the loop begins. The condition statement is evaluated at the beginning of each iteration, and if it is true, the code inside the loop is executed. The increment statement is executed at the end of each iteration.
Below is an example of using a for loop in Go to print the numbers from 1 to 10:
for i := 1; i <= 10; i++ { 

    fmt.Println(i) 

} 

In the above sample code, we use the := operator to declare and initialize the loop variable i to the value 1. The loop will continue as long as i is less than or equal to 10, and we use the i++ statement to increment i by 1 at the end of each iteration.
While Loop
In Go, there is no dedicated while loop like in other programming languages. However, you can simulate a while loop using a for loop with a single condition. Below is an example of using a while loop in Go to print the numbers from 1 to 10:
i := 1 

for i <= 10 { 

    fmt.Println(i) 

    i++ 

} 

In the above sample code, we declare the loop variable i and initialize it to the value 1. We then use a for loop with a single condition i <= 10. The loop will continue as long as i is less than or equal to 10, and we use the i++ statement to increment i by 1 at the end of each iteration.
Range Loop
The range loop is used to iterate over the elements of a collection such as an array, slice, or map. The syntax of the range loop in Go is as follows:
for index, value := range collection { 

    // code to be executed 

} 

The index variable holds the index of the current element, and the value variable holds the value of the current element. The collection variable is the collection over which we want to iterate.
Below is an example of using a range loop in Go to iterate over the elements of an array:
numbers := [5]int{1, 2, 3, 4, 5} 

for index, value := range numbers { 

    fmt.Println("Index:", index, "Value:", value) 

} 

In the above sample code, we declare an array called numbers with five elements and initialize it with the values 1, 2, 3, 4, and 5. We use a range loop to iterate over the elements of the array and print the index and value of each element.
One thing to note about the range loop is that if you only want to iterate over the values of a collection, you can omit the index variable. Below is an example:
fruits := []string{"apple", "banana", "cherry"} 

for _, value := range fruits { 

    fmt.Println(value) 

} 

`` 

Infinite Loop
An infinite loop is a loop that continues to execute indefinitely. In Go, you can create an infinite loop using a for loop without a condition. Below is an example of using an infinite loop in Go:
for { 

    // code to be executed 

} 

In the above sample code, we use a for loop without a condition. The code inside the loop will continue to execute indefinitely until the program is terminated.
You can also use the break statement to exit an infinite loop. Below is an example:
for { 

    // code to be executed 

    if condition { 

        break 

    } 

} 

In the above sample code, we use a for loop without a condition. The code inside the loop will continue to execute indefinitely until the condition is true. When the condition is true, we use the break statement to exit the loop.
Nested Loop
A nested loop is a loop inside another loop. In Go, you can use nested loops to iterate over multi-dimensional arrays or perform more complex iterations. Below is an example of using nested loops in Go to print a multiplication table:
for i := 1; i <= 10; i++ { 

    for j := 1; j <= 10; j++ { 

        fmt.Printf("%d x %d = %d\n", i, j, i*j) 

    } 

} 

In the above sample code, we use two for loops. The outer loop iterates over the numbers from 1 to 10, and the inner loop iterates over the same numbers. Inside the inner loop, we print the multiplication table for the current
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