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Chapter 1 

What Is Go? 
 

Coming straight from search engine giant Google, Go Programming Language (also called golang) is an 

open source programming language with syntax loosely derived from C programming language. It is 

developed in 2007 by Robert Griesemer, Rob Pike, and Ken Thompson. 

Go is suited for system development and has been used in Google’s internal server developments. While 

still being a new language, it has started to gain popularity among developers. 

 

Features 
1. Type safe, statically-typed language. 

2. Internal garbage collection. 

3. Built-in map type (value-pair data storage similar to PHP array). 

4. Wrapper of array type called Slices allows for easier array processing. 

5. Type inference. There is no need to explicitly declare a variable’s type. 

6. Fast compilation time. 

7. Concurrency support is an internal part of the language. This is the main power of Go. 

 

System Requirements 
Go supports the following operating systems and architectures. 

Operating System Architecture Notes 

FreeBSD 8 or later amd64, 386, arm 
Debian GNU/kFreeBSD not supported; 
FreeBSD/ARM needs FreeBSD 10 or later 

Linux 2.6.23 or later with glibc amd64, 386, arm 
CentOS/RHEL 5.x not supported; no binary 
distribution for ARM yet 

Mac OS X 10.6 or later amd64, 386 use the gcc that comes with Xcode 

Windows XP or later amd64, 386 use MinGW gcc. No need for cgywin or msys. 

 

Other than necessary operating system and hardware, we also need editor software. Below are some 

recommendations for Go language. 

1. LiteIDE (https://code.google.com/p/golangide/) 

A cross-platform dedicated IDE for Go language, it boasts project organization and automatic build 

system which made it more efficient than other IDE. However, I would recommend using it only 

https://code.google.com/p/golangide/
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after you had understood the underlying process of building Go code. It is still under development 

but it works perfectly as it is.  

2. Sublime Text 2 (http://www.sublimetext.com/2) 

Sublime is a cross-platform text and source code editor which uses Phyton API for its plugins. As 

such, it is not specialized to Go but is able to cover many programming language. It supported Go by 

default but not really good. To fully utilize Sublime Text we recommend GoSublime package 

(https://github.com/DisposaBoy/GoSublime). Sublime Text is proprietary software, but version 2 

allows free usage for evaluation purpose. 

3. Notepad++ (http://notepad-plus-plus.org/) 

Notepad++ is another cross-platform text and source code editor. Different from Sublime, 

Notepad++ uses C++ and Win32 API for its plugins. Editing for Go in Notepad++ is supported by its 

plugin which can be downloaded here (http://go-lang.cat-v.org/text-editors/notepad-plus-plus/). 

You can also use other text editing software that you prefer as long as it is able to save the file in go 

language format (*.go). 

 

Installation 
Enough with theory for now, let’s start preparing necessities so we can compile our Go program. 

The first and foremost thing to do is to download the compilers and utilities for Go. You can find it here 

(http://golang.org/dl/). Choose the one which complies with your operating system. This training 

module assumes that we are using Windows system, but other than several system-specific contents, 

this training module is applicable to all operating system. 

No matter which installer you use, there will be a directory for our Go distribution (for example, in 

Windows default installation it will be located in C:\Go). 

The next step is to configure environment variable GOROOT so it points toward our Go distribution 

directory. Because it depends on your chosen operating system, we won’t cover the detail in this 

module. 

It is also recommended to set up our workspace path with GOPATH environment variable. Set this to the 

directory which will contain your Go codes. 

Finally we can test if everything has been set up by calling go in command prompt. This is the standard 

compiler for our Go codes. 

 

Compiler: a Closer Look 
Go distributable compiler is accessed in command prompt with this single syntax. 

http://www.sublimetext.com/2
https://github.com/DisposaBoy/GoSublime
http://notepad-plus-plus.org/
http://go-lang.cat-v.org/text-editors/notepad-plus-plus/
http://golang.org/dl/
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go command arguments 

What determines the process is the command specified by us. This is the complete list of the commands 

as of current version in the time of writing. Play a bit with these commands. 

Command Output 

build compile packages and dependencies 

clean remove object files 

env print Go environment information 

fix run go tool fix on packages 

fmt run gofmt on package sources 

get download and install packages and dependencies 

install compile and install packages and dependencies 

list list packages 

run compile and run Go program 

test test packages 

tool run specified go tool 

version print Go version 

vet run go tool vet on packages 

 

Warm-up Test 
Let’s test what we’ve known so far by making a simple code. The explanation for this code will be 

covered in later sections. For now, just take a look at the taste of Go language. 

In your chosen IDE, create a new file and save it as hello.go with the following content. 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 fmt.Print("Hello World!") 

} 

Now with command prompt, locate the folder where you save this file and run through this command. 
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This is build command, the most basic command for our Go compiler. As expected, it will compile our 

Go code into an executable for our operating system, e.g. making an .exe file for Microsoft Windows 

system. 

 

To run the program, simply call the executable. Double-clicking the .exe might only show a flash of 

command prompt appearing and exiting instantly since we didn’t specify any input in the program. 

 

Alternatively, you can do compile and run in one go using run command. 

 

And that’s it, our very first Go program. 
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Chapter 2 

Fundamental Go 
 

In this chapter we will discuss the common ways to code in Go, how a Go program is structured, and 

how Go handles variable and its operations. Our goal is to form a basic understanding of how Go works 

before we move to further control our program flow. 

 

Basic Structure 
A typical Go code would look like this. 

package ... 

 

import ( 

 ... 

 ... 

 ... 

) 

 

...go code... 

As a proof, let’s check back on our hello.go 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 fmt.Print("Hello World!") 

} 

We have a line with package, another line with import, and then something called func main() which 

curiously resembles how functions are written in C and Java. In fact, this is the most basic form of any 

Go code. Let’s take a closer look on each component. 
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package main 

Package determines in which package this particular Go code belongs to. Think of package like a folder 

which contains your Go code. Even if you made two or more Go files, as long as you declare them with 

the same package name, all the codes inside them will be treated as if belonging to one file. In other 

words, you don’t need to import each file separately. You simply called their package name and all of 

the codes will be ready to be used at your will. We will explore this concept more closely in later part of 

this module. 

main is a special kind of package. It serves as entry point for any Go application, and should be the 

package for any code that you want to run directly. 

import ( 

 "fmt" 

) 

Import is, as we would expect from the name, a feature to put other Go packages which you’ve made 

into this particular code. This feature introduces good programming sense, which is reusability. In our 

hello.go, we imported a package called fmt. The double quotes denote a string, which is the name of 

the packages imported into our code. If we want to import more than one package, we separate their 

names with newline so each package name is put in its own line. 

Import is optional if you don’t need to refer any Go packages, but most of the time we will use fmt or 

other Go packages to do any work at all. 

func main() { 

 fmt.Print("Hello World!") 

} 

Lastly, func main() is a function with the name main. This is a special function which serves as an entry 

point for Go program execution. Anything inside this function will be executed first on run time. If you 

made a Go file with main package, you have to put this function as well. In C and Java language this 

should be equivalent with int main(). 

In short, we can summarize writing Go code into three steps: 

1. Specify the package that the code belongs to. 

2. Import any additional packages needed. 
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3. Write the code. If this is the entry point (main package), don’t forget to put func main() in the 

code. 

 

Comments 
Commenting in Go is done using // for a single-line comment and /* */ for multi-line comment. 

//this is a 

//single-line comment 

 

/* this is a multi-line comment 

which spans multiple lines 

as shown here */ 

 

Input and Output (Console) 
The true essence of a program is to take input from user and produce an output. With that spirit in 

mind, let’s look closer on how to implement those features in Go. 

We’ve seen the word fmt being imported and used in the hello.go example. We know that fmt is a 

package, because it is imported in our code. The package name fmt stands for “format”, and it is used to 

implement formatted input/output. That means this package is used for both receiving input from user 

and showing output in console window. 

We can use fmt.Print and its variants for outputting to console, just like in our hello.go example. Try to 

run this code. 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 fmt.Print("Bluejack Print") 

 fmt.Println("Bluejack Println") 

 fmt.Printf("\n%s\n%s\n%s%d", "Bluejack Printf",  

 "Bluejack Printf string 2", "Bluejack Printf string 3 - ", 54) 

} 
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The result should be as follows. 

 

The first function, Print, output the string as it is. Println output the string with a newline character 

(\n) appended at the end. Printf is a bit complex. It takes 2 or more arguments: the first is the format 

string literal for output strings while the second, third, and so on are values to be outputted according to 

the string format. C programmer should be familiar with this function because it works the same way. 

The percent symbol followed by letter is the placeholder for Printf string format, which will be replaced 

with values in the second arguments and on. 

Commonly-used placeholder symbols are as follows. 

Symbol Values 

%s String 

%d Decimal numbers (base 10) 

%f Floating numbers 

%e Scientific notation 

%t Boolean (true or false) 

 

Let’s move on to input. In contrast with print, to take input from user we will use Scan function and its 

variants, also from fmt package. The best way for this is to use Scanf function, which like Printf also 

works like its C-language counterpart. 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 fmt.Scanln() 

} 

When you try this code, the console would show the blinking cursor and do nothing else. It is ready to 

take your input (from the keyboard). Just type something random and press enter. There should be 

nothing else happening except the program closing. 
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This example use Scanln which would take the random things you’ve typed earlier. It doesn’t do 

anything useful because we simply take the input but not telling the code to process it. We’ll need 

another concept, which is… 

 

Playing with Variables 
A variable is a storage location, the logical representation of computer memory. It holds data, which can 

be in form of texts, numbers, and other objects. Like in many programming languages, variable is an 

important part of Go language. 

Declaring a variable in Go is done with this syntax. Both data_type and value are optionals which can 

be omitted. 

var variable_name data_type = value 

Go also provides a shorter syntax for declaring and assigning value to a variable. 

variable_name := value 

Let’s say that we create a variable named age and put the number 20 as its value. We’ll type it as 

follows. 

var age int = 20 //method 1 

or 

age := 20 //method 2 

What the code above does is assigning the value 20 into a variable named age. The variable now holds 

that value until we change it in later code (its name is variable because it can be changed at will after 

all). You might notice the word int which, looking at the syntax template above, stands for the data 

type. It is the data type of integer and it means the variable age is for numbers. More on that would be 

covered soon. 
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The second method is a special feature of Go language, which is called type inference. It means that you 

don’t need to specify the data type for our variable, Go will find out on its own from the assigned value. 

In above example, age automatically became integer variable because we put the number 20 in it, which 

is an integer. 

Because of type inference, data type can really be omitted as long as we assign value into the variable 

when we first declare it. As such this variable declaration is also valid. 

var age = 20 //automatically assigned as integer variable 

Go also provides a shorthand expression to declare multiple variables at once. 

var ( 

 variable_name_1 = value_1 

 variable_name_2 = value_2 

 ... 

 variable_name_n = value_n 

) 

Don’t forget that a Go variable name must start with a letter and can only contain letters, numbers, and 

underscore (_). 

A neat feature of Go language is to automatically assign default empty value to its variables. For 

example, if we declare an integer without assigning value, it will default into 0. For a string, it is an 

empty string ("").  For Boolean, it is a false value. There would be no uninitialized value error in Go 

unlike in C or Java. 

Here is a sample code which combines input, output, and variable declaration. It takes user input into 

variable str, assign a value 30 to variable num, and show the result combining both variable. 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 var str string //placeholder for input 

 num := 30      //assigning number to variable number 
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 //take user input and put it in str variable 

 //the & symbol is important - don't forget it! 

 fmt.Scanf("%s", &str) 

 

 //output value of str and num variables to console 

 fmt.Printf("%s - %d", str, num) 

} 

 

Constants 
Constant is basically a permanent variable. You can make it once but you can’t change the value later. 

The syntax is as follows. Just like variables, we can omit data type because of type-inferrence. 

const constant_name data_type = value  

This example is valid. 

const paws = 4 

fmt.Println(paws) 

But this will result in error because we tried to change the value after creating the constant. 

const feathers = 200 

feathers = 140 //error – constant can’t be changed 

 

Data Types 
Like in any programming language, every data (variable) in Go has its own type. This is the language’s 

way to know whether the variable contains a number, a text, array, or perhaps a complex object. Go 

provides many data types from the start, known as built-in data types. Programmers can add custom 

data types if needed. 

Some basic built-in data types in Go are as follows. 
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Data Type Name in Code Value Example 

Integer int Whole numbers 10, 50, 23500 

Float 

float32 Floating point numbers 

10.24, 55.21 
float64 

Same as above but for 64-bytes 
data 

Complex 

complex64 
Floating point numbers containing 
imaginary unit 

2.54 + 2i 

complex128 
Same as above but for 128-bytes 
data 

String string 
Text. Always written with double 
quotes 

“Hello Kitty” 

Boolean bool Boolean value (true or false) true, false 

 

Another important data type is nil. This is the “empty” value in Go, which in other language would be 

known as “null”. This value is used for data types other than the basics described in the table above. 

Go provides three additional built-in data types: Array, Slice, and Map. Array has already become 

common knowledge across programming languages. Slice and Map are similar to Array, but provides 

different functionalities which could further enhance our productivity if used right. 

 

Operator and Operand 
Operator is a special symbol which denotes how value should be processed. Operand is the value which 

the operator processes. It is simply a mathematical notation. Here is a simple example. 

 

 

There are operators similar to the one we used in math for addition, subtraction, and so on. There are 

also different operators specifically made to process computing data. 
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Symbol Function Usage 

Example Result 

Mathematical Operator 

+ Addition 2 + 5 7 

- Subtraction 10 - 7 3 

* Multiplication 8 * 3 24 

/ Division 7 / 3 2.3333333 

% Modulus 8 % 3 2 

Comparison Operator 

== Equal 10 == 10 true 

!= Not equal 10 != 10 false 

> Greater 8 > 3 true 

>= Greater or equal 8 >= 3 true 

< Less 8 < 3 false 

<= Less or equal 8 <= 3 false 

Logical Operator 

&& AND operator true && false false 

|| OR operator true || false true 

! NOT operator !true false 

Assignment Operator 

= Assignment var var_name data_type = value 

:= Shorthand declaration var_name := value 

Shorthand Operator 

+= Shorthand Addition var += 2 var = var + 2 

-= Shorthand Subtraction var -= 2 var = var – 2 

*= Shorthand Multiplication var *= 2 var = var * 2 

/= Shorthand Division var /= 2 var = var / 2 

++ Increment var++ var = var + 1 

-- Decrement var-- var = var - 1 

Bitwise Operator 

& Bitwise AND   

| Bitwise OR   

^ Bitwise XOR   

&^ Bitwise clear (AND NOT)   

<< Left shift   

>> Right shift   

Special Mention 

+ 
String Concatenation (only 
if using string as operand) 

"Text" + "Bluejack" "TextBluejack" 

 

Type Conversion 
Sometimes we need to change a variable’s data type. Consider this example. 
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number := 123 

remain := number / 4 

Mathematically, the result in remain should be 30.75, but in our program we got 30 (try this yourself!). 

We already know about integer data type and how it represents a whole number. Because of Go’s type-

inference, when we put 123 into number it is automatically inferred as int data type. As an int is always 

a whole number, dividing it would yield a whole number too. In this case, the fractions left after division 

is ignored. That’s why we got 30 instead of 30.75. 

The solution for this is by making number a float data type, which can hold fractions. But what if we 

can’t change number’s data type? We can only work with remain. So we don’t change number’s data 

type when it is created, rather when it is used. 

remain := float32(number) / 4 

Now it yields the correct result. 

We read the code above as “create a float32 value using this value”. Since number is 123, this yields the 

result of 123.00. Now rather than having an integer divided by integer, remain has a floating point 

number divided by integer. 

The syntax for type casting is as follows. 

data_type( value ) 

The general rule of type casting is that the bigger data type will lose data when converted into smaller 

data type. Looking back to our example above, conversion from integer (smaller) to a float32 (bigger) 

would not lose any data. It is different if a float32 is converted to an integer. Because an integer can’t 

represent floating point number, the fractional data is ignored and lost in the conversion. Keep this in 

mind when converting values because it can produce calculation. 

 

Array 
Array is a numbered sequence of multiple same-type data referenced by a single name. Basically, while 

one variable name can only hold one data, an array name can hold multiple data as long as they are all 

of the same type. 
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Creating an array is similar to creating a simple variable, although having slight difference. In front of 

data type we put a number inside square bracket. This number shows how much data we want this 

array to hold. 

var array_name [number]data_type 

Here’s a sample code showing how to create an array. 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 var cats [3]string 

 

 cats[0] = "Meow" 

 cats[1] = "Scratch" 

 cats[2] = "Sing" 

 

 fmt.Println(cats) 

} 

The array cats hold 3 data (which is empty in the beginning). We assign their values as if it is a normal 

variable, but with a square bracket containing the array elements sequence number. Array uses zero-

based sequence, so zero is the first element. In this case, cats[0] means the first element of the array 

cats, cats[1] means the second element, and so on. 

What if we put another element inside it, say, cats[3] (the fourth element)? 

cats[3] = "Purr" //produce error 

We can see that the array cats was made to hold only 3 elements, so when we added the fourth 

element, the compiler shows us an error message. 

 



Fundamental Go 

16 
 

What if we forgot how much elements an array hold? We can use len to find the length of an array. len 

is a special built-in function which can be used to find out the length of a variable. It’s usually used for 

multiple-valued data types like array or string (think about it. A string is simply sequence of letters!). 

len( variable_name )  

Finally, we have a shortcut to declare an array complete with its values. 

array_name := [number]data_type { 

 value_1, 

 value_2, 

 value_3, 

 ..., 

 value_n, 

} 

Note that values of each element is put inside the curly brackets and separated by commas. Comma in 

the last element is required. Go compiler will show error message if the last comma is omitted. 

 

Slices 
A Slice is a segment of an array. This definition might make slices seemed inferior to array, but actually it 

is a great enhancement. 

Array has a fixed size: the moment we put a number in array definition’s square bracket, we can’t 

change it anymore. So a [5]string array will always hold 5 string values, no more, no less. This is how it 

looks like. 

string string string string string 

 

A slice, on the other hand, has no fixed length. It’s a free-form array which we can manipulate at will. 

How cool is that? 

There are two ways to create a slice. First is using shortcut declaration like array. The only difference is 

that we don’t put number in the square bracket. 
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slice_name := []data_type { 

 value_1, 

 value_2, 

 value_3, 

 ..., 

 value_n, 

} 

Or we can use the built-in function make, which is specially made to create slice. This is the preferred 

way to create an empty array, because unlike the first method we can immediately put values into its 

elements. 

var slice_name = make( []data_type, length, capacity ) 

With the second method, we specify the initial length and capacity of the slice. Length is how much 

elements the slice holds, and capacity is the actual length of the underlying array. 

Okay, what does all of that means? Let’s take a look on how slice work. A slice contains 3 parts: an array 

it used to hold data, a length value, and a capacity value. It is pictured as follow. 

 

Let’s have a hypothetical slice with length of 3 and capacity of 5. It became as follow. 
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Logically, we can’t specify capacity smaller than the slice’s length. However, capacity is optional. Not 

specifying capacity means the slice created with make function has the same capacity as its length. 

 

We can also make slice from existing arrays or slices. We do this by telling which elements we want to 

take. The elements will be made into a new slice. Imagine cutting a cake. The cake is array, and the 

cake’s slice is…well, slice. 

We do this with a nifty operation using colon. It would be faster if we try some example. 

arr := [6]int { 0, 1, 2, 3, 4, 5, } 

 

slice1 = arr[0:6] //slice start from arr[0] to arr[5] 

slice2 = arr[2:4] //slice start from arr[2] to arr[3] 

slice3 = arr[3:] //slice start from arr[3] to the end of array 

slice4 = arr[:3] //slice start from the start of array to arr[2] 

slice5 = arr[:]  //slice is all elements of the array 

As we can see, the operation works with [low:high] notation where low is the index to start the slice 

and high is the index where the slice end (excluding itself). So if we type arr[2:4], that means a slice 

made from array arr starting from index 2 to index 3 (not 4). Omitting any number means from the start 

(if omitted in the left side of the colon) and until the end (if omitted in the right side of the colon). 

 

Up to this point, slice still works like array. It has fixed length and capacity. However, we can manipulate 

it further using built-in function copy and append. In fact, the only way to manipulate zero-element slice 

(like the one we made earlier in the first method of creating slice) is through these two functions. 

copy is a simple function. It simply copies values from one slice to another. The syntax for copy is 

straightforward. 
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copy( destination_slice, source_slice ) 

Keep in mind that this is different from assignment (=). If we say slice2 = slice1, this is not copying 

the values of slice1 to slice2, but making slice2 an alias to slice1. So when we change the values in 

slice2, values in slice1 change as well. This can introduce bugs if not intentional, so be careful. 

append is a function to add value to the end of a slice, effectively increasing its length (and capacity if 

needed). 

destination_slice = append( source_slice, value1, value2, value3, ... ) 

append works by taking the source slice, creating a new slice with length and capacity enough to put 

both all of source slice’s values and the new values, and then returning it. That’s why we capture the 

result by putting destination slice there. Usually, destination and source slice is the same variable, but 

sometimes we might need to use different variable. 

There’s a neat trick with append where we can combine two slices at once. 

slice1 := []int { 8, 9, 10, 12, } 

slice2 := []int { 20, 21, 22, } 

 

slice1 = append( slice1, slice2... ) 

In this case, the trailing three dots (…) after slice2 mean all values in slice2. In other words, this is the 

same with typing 

slice1 = append( slice1, slice2[0], slice2[1], slice2[2] ) 

 

Map 
Map is also called associative array or hash table. It works like an array, except that it is not made in 

sequence. While array associate value with the index number, map associate value with a comparable 

identifier. Comparable means any data type which can be tested using equality symbol (==). This 

includes string, numbers, and Boolean. So instead of saying arr[0] we can say map["illinois"]. 
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So while an array looks like this: 

Value Janus Austin Rufus Lynn James 

Index 0 1 2 3 4 

 

A map would look like this: 

Key Value 

illinois Janus 

frankfurt Austin 

wyoming Rufus 

london Lynn 

paris James 

 

It is also placed differently in memory compared to array or slice. While array and slice is a sequential 

data, meaning the value of arr[0] is placed right beside arr[1], a map is not sequential so the data can 

be scattered all over the place. 

Creating a map is similar to slice, either by shorthand declaration… 

var map_name [key_type]data_type { 

 key1: value1, 

 key2: value2, 

 ..., 

 key_n: value_n, 

} 

Or using the built-in make function. 

var map_name = make( map[key_type]data_type ) 

After we initialized the map, we can put values into it without much problem. Below is some example 

using map. 

//map using integer as key. Note that the numbers don’t necessarily have to 

be sequential 

map_num := [int]int { 

 1: 20, 
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 2: 40, 

 15: 77, 

 8: 13, 

} 

 

//map using string as key made using built-in make function 

var map_str = make( map[string]int ) 

map_str["cat"] = 10 

map_str["dog"] = 20 

map_str["bird"] = 30 

Map is even more flexible than slice, because we can just add values arbitrarily anytime we need. Just 

make a new key and then assign value to it and voila, we got a new element in the map. 

To delete an element is a bit harder. We use the built-in delete function for this. If the key specified 

doesn’t exist, it will do nothing. 

delete( map_name, key_name ) 

Another feature of map is that it returns default empty value of its data type if the key we specified 

doesn’t exist. It also provides a Boolean value which tells us whether that key exists or not. Try this 

example to see it. 

map_ex := map[string]string { 

 "arc": "noir", 

 "blanche": "septet", 

 "romus": "luth", 

} 

 

// in the example below, res has value of "noir" and err has value of true 

res, err := map_ex["arc"] 

 

//in the example below, res has value of "" and err has value of false 

res, err := map_ex["juneth"] 
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Chapter 3 

Control Flow 
 

A code in Go is read from start to finish in a linear fashion. While this is good as it is, Go provides us with 

control structures allowing us to control the flow of our program. 

 

If 
Human logic has a lot to do with “what-ifs”. If the temperature is high, we turned on the air conditioner. 

Likewise if the temperature is low, we turned off the air conditioner and turned on the heater instead. 

What we would do differs based on the condition. The same thing applies to computer programming. 

Go use the intuitively-named if structure to manage program flow based on conditions. It would do one 

thing if the given value is Boolean true. The syntax is like this. 

if condition_value { 

 action code here 

} 

This is an example: 

if true { 

 fmt.Println("Meow") 

} 

What this example does is simply showing the string “Meow” in console. But if we do it like this: 

if false { 

 fmt.Println("Meow") 

} 

Nothing showed up on screen. That is because the condition value is false, therefore the if structure 

won’t run. 



Control Flow 

23 
 

So far we’ve supplied the condition value directly. But usually we want to use if structure to test 

something. If the test succeeds we proceed to do what we want to do. For this example you may want 

to look back on comparison and logical operators in chapter 2. 

if 6 > 2 && 8 >= ( 2 * 3 ) { 

 fmt.Println("Meow") 

} 

This is a bit complex, but basically this says “if six is greater than two and eight is greater than or equal 

to two times three, show ‘Meow’ to console”. As we’ve seen earlier in chapter 2, comparison and logical 

operators all yield only one result: either true or false. This result is the one our if reads. 

So far we only decide what to do if the result is true. What if we want to do something else if the result 

is false? We use the second form: if-else 

if condition_value { 

 action code if true 

} else { 

 action code if false 

} 

Note that Go takes newline seriously, so else must be placed directly after the closing curly brace. The 

number of spaces doesn’t matter though. 

You can see how it works in the code below. Modify the control variable to different number to alter 

the condition value. 

control := 20 

 

if control > 10 { 

 fmt.Println( "This is the TRUE branch" ) 

} else { 

 fmt.Println( "This is the FALSE branch" ) 

} 

In fact, why stop only on two conditions (true and false)? What if we have many conditions to test? We 

use the aptly named if-else if-else construct. 
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if condition_1 { 

 action code if true 

} else if condition_2 { 

 action code if true 

} else { 

 action code if false 

} 

Let’s just dive in right to example: 

var score int 

fmt.Print("Input Score: ") 

fmt.Scanf("%d", &score) 

 

if score >= 85 { 

 fmt.Println( "Rank: A" ) 

} else if score >= 75 { 

 fmt.Println( "Rank: B" ) 

} else if score >= 65 { 

 fmt.Println( "Rank: C" ) 

} else if score >= 50 { 

 fmt.Println( "Rank: D" ) 

} else { 

 fmt.Println( "Rank: F" ) 

} 

As you can see, there’s nothing to limit how many else if you can put in the branches. In above 

example, we tried the score again and again to determine which rank the score belonged to. The last 

else is a failsafe: if all conditions aren’t satisfied, it will automatically move to the else. As such, its 

placement there is totally optional. 

 

Switch 
Switch is another form of if-else. It virtually works the same, but switch is relatively easy to read. How 

easy? Here’s the syntax. 

switch condition_value { 

case test_value_1: 

 action_1 

case test_value_2: 
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 action_2 

case test_value_3: 

 action_3 

... 

default: 

 default_action 

} 

Actually let’s just see how it works in real code. This is a program which takes a string and print different 

results based on the length of the string. 

var text string 

fmt.Print("Input Text: ") 

fmt.Scanf("%s", &text) 

 

switch len(text) { 

case 1: 

 fmt.Println( "Length: 1" ) 

case 2: 

 fmt.Println( "Length: 2" ) 

case 3: 

 fmt.Println( "Length: 3" ) 

case 4: 

 fmt.Println( "Length: 4" ) 

default: 

 fmt.Println( "Length more than 4" ) 

} 

What we do in a switch is basically take the condition value and test it with equal comparison (==) with 

each test value. So in the example above we take the length of the text as condition value then compare 

it with each value in cases. If the value in one case is equal to the condition value, the code in that case 

is executed. 

Although it is easier to read (somehow), there is a drawback when using switch. It is strictly used for 

equal comparison. See our example with if-else if-else in previous subchapter. Using switch on 

that example would be impossible because it used greater than comparison. 
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For 
A computer can do things faster than human could, although we have to tell them what to do to begin 

with. In fact that’s the only thing computer can do better than human. It can count really fast again and 

again and again without being tired. We call this repetition, and this is a powerful concept in computer 

programming. 

Some problem can be solved simply by doing it again and again. Consider multiplication. Humans 

memorized multiplication table, but all multiplication is simply addition being done for so many times. 

So to do 10 times 20, for example, we need to do 10 plus 10 twenty times. 

var result = 0 

result = result + 10 

result = result + 10 

result = result + 10 

... //repeat this 20 times 

Tired yet? 

Even if we do the glorious copy-paste technique, it still took 20 lines of code just to do a simple 10 * 20. 

What if it is 10 times 200? There should be a better way to do this. 

Oh, there it is. The for construct. 

for condition_value { 

 action_code 

} 

Just like if, for needs a condition value. As long as the condition is true, any code inside the curly 

brackets will be executed. Here’s an example, but don’t run it. 

for true { 

 fmt.Println( "This text is repeating forever" ) 

} 

Just like what it looks like, this construct will repeat forever. This is called a forever loop because it will 

go on and on and on and on (those of you who dared to run it will know how it feels). 
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This is another important concept in using a repetition: make sure that your repetition will absolutely 

stop. The condition should be one which will return false as it repeats on. See this example. 

number := 20 //initialization 

 

for number > 0 { 

 fmt.Println( number ) 

 number = number – 5 

} 

This code simply initializes the variable number to 20 and then prints it for each repetition while at the 

same time subtracting 5 from it. Try to manually follow the process of repetition step by step. At one 

point of the repetition, number would become 0. Since the condition value is “number > 0”, it returned 

false value. Repetition only works if the condition value is true, so it stopped. 

As you can see, the condition value is tested (the correct name is evaluated) when the repetition 

started. That means if the condition value is already false from the start, the repetition won’t run even 

once. Pay attention to this when designing repetition. 

There’s another form of for more familiar to C programmer (the form we learned earlier is known 

better as the while loop). In this form, variable initialization is done within the for construct. The syntax 

is as follows. 

for initialization; condition_value; post_operation { 

 action_code 

} 

With this form, the example above becomes like this. 

for number := 20 ; number > 0 ; number = number - 5 { 

 fmt.Println( number ) 

} 

As you can see, the number := 20 and number = number - 5 is moved into the line of for construct. 

number := 20 is usually called the initialization, while the number = number - 5 is called post-

operation. Post-operation is the code which will be run each time a loop ended (when all the code inside 

curly brackets has been run). In this example, number is subtracted by 5 each time the loop ended, 

which will one day make the condition value become false and stops the repetition. 
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Both form of repetition is valid and a repetition done with one form can be done in another form. It is 

ultimately a personal choice of which form is more comfortable to use for the programmer. 
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Chapter 4 

Reusability Part 1: Function 
 

Writing code is fun. Repeating code again and again is not. Like any other programming language, Go 

encourages us to reuse our code. One of the techniques to do it is using function. Here’s how it’s done. 

 

Creating Function 
Earlier we’ve said that a program simply takes input from user, process it, and spill out the result 

(output). Turns out that inside a program there could be many programs doing that exact same thing. 

These smaller programs are called functions. 

Let’s see an example. Say that we want to make a program to calculate the area of a circle. We’ll take 

input in form of the circle’s radius and then we’ll let our program calculate the rest. 

package main 

 

import ( 

 "fmt" 

) 

 

func main() { 

 radius := 10 

 

 area := radius * radius * 3.14 

 

 fmt.Println(area) 

} 

Simple enough. 

Imagine that our program is way bigger than this one. Imagine that this piece of code will be used again 

and again in the program. See how long you can manage to copy and paste this code before you got 

tired of it. Now imagine again that we have a problem with this code, namely our usage of 3.14 as 

substitute to Pi. Turns out that we can use built-in Pi from Go’s math package, so we need to change our 

code to do that. Unfortunately our code has been copy-pasted everywhere, which made it a hassle to 

change ALL of them. There’s also a risk that we missed one or two code, therefore producing error every 

time the program is run. 
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What we need to do is making that piece of code a function. A function is basically a piece of codes 

which accept arguments (input) from its caller (user), process it, and produce return value (output). The 

neat part about function is “write once call everywhere. Function is good for reusability because we can 

call it again and again and when there is something we need to change, all we need is changing a single 

function rather than all the copy-pasted code.  

Creating a function follows this syntax. 

func function_name( arguments ) return_type { 

 function_code 

} 

With arguments writted as (variable_name data_type) while return_type is simply one of the data 

types we’ve learned earlier. 

If this looks familiar, you might finally remembered that we’ve already created a function: the main 

function. 

func main(){ ... } 

As you can see, both arguments and return type is optional. If we don’t specify any arguments inside the 

parenthesis after function name, our function accepts no input. Likewise, if we don’t specify any return 

type then our function doesn’t return any value. The function still do whatever the code inside its curly 

brackets tell it to do so it is not useless at all. 

In this case we want our new function to calculate area of circle. It accepts radius of the circle and 

produced (returned) the calculation result. Thus our program now looked like this. 

package main 

 

import ( 

 "fmt" 

 "math" 

) 

 

func main() { 

 fmt.Println( area(10) ) 

} 

 

func area(radius int) float32 { 
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 return float32(radius) * float32(radius) * math.Pi 

} 

The area function has both arguments inside the parenthesis and return type specified, so it accepts 

argument and returned some value. Now that we have created the area function, we can call it in our 

main function. Namely, the line 

fmt.Println( area(10) ) 

This line calls our area function with argument value of 10. Look back at our area function code and 

you’ll see that it received argument named radius with data type integer. In this case 10 is a valid value 

so it is sent over to area. 

 

Scope 
Scope is an important concept in creating efficient functions. Basically, a variable is considered local to 

the function it is in. So, if we put a variable in main function, it won’t be available in area function if not 

being passed as argument. 

func main() { 

 local_var := 10 //this variable 

 

 fmt.Println( area(10) ) 

} 

 

func area(radius int) float32 { 

 fmt.Println( local_var ) //can’t be used here! Error!! 

 

 return float32(radius) * float32(radius) * math.Pi 

} 

You can try running the example above to see the error. 

This is scope. Each variable has its own living space where it can be used. Outside that living space, that 

variable can be considered nonexistent. Usually you can see the living space by looking at curly brackets. 

In above example, because local_var is created within main function’s curly brackets, its living space is 

from the line it is declared until the closing brackets of main. Therefore it is logical that area can’t use 
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local_var. It is a different scope altogether! This is why when we want to use variable from other 

place, we send them using function arguments (in this example, that’s radius). 

This one is valid though. 

var global_var = 10 //this variable 

 

func main() { 

 fmt.Println( area(10) ) 

} 

 

func area(radius int) float32 { 

 fmt.Println( global_var ) //can be used here because it is global 

 

 return float32(radius) * float32(radius) * math.Pi 

} 

Because we declared global_var outside any curly brackets (that is, outside any functions), its living 

space is from the line it is declared until the end of file. Neat isn’t it? Old-time programmers tend to use 

this kind of global variable all over the place. While it is simple and useful, it introduces messy code. It is 

better to design function by passing arguments rather than relying on global variables! 

 

Returning Value 
Take a look at our original area function. More precisely, concentrate on the word return. 

func area(radius int) float32 { 

 return float32(radius) * float32(radius) * math.Pi 

} 

Return means to pass back anything after it to the caller. In the example above, what is going on after 

return is a calculation of circular area which will produce a float32 value. That value is the one we’re 

going to pass back using return keyword. 

What did we mean when we’re saying “pass back”? We meant to take whatever value that is and return 

back to the line where this function is called. Namely, this one. 

fmt.Println( area(10) ) 
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In this case, area(10) will be exchanged with the result of our previous calculation. That is, the value 

being returned. Therefore that value can be used for anything which a float32 can be used for. In this 

one we used it as argument for fmt.Println, but we can also assign it inside a variable. 

func main() { 

 circle_area := area(10) 

 fmt.Println( circle_area ) 

} 

So we get the idea, right? The purpose of function is to produce a result. Either do something or return 

something or both. 

Notice one bit: we returned only one value. To capture the result of our function, we only need one 

variable. 

Let’s modify our area function so that if radius is smaller than or equal to zero, it returns a Boolean false 

(indicating that there is an error). In other occasion it should return true. We also modify the function a 

bit to make it easier to read. 

func area(radius int) float32 { 

 var valid = true 

 

 if radius <= 0 { 

  valid = false  

 } 

 

 calculation := float32(radius) * float32(radius) * math.Pi 

 

 return calculation 

} 

In this case we can only return calculation, not valid, because the return type is set to float32. If we 

want to return valid, we need to set the return type to bool. But then the problem still remains: which 

should we return? calculation or valid? 

This is the case with many programming language. C and Java programmer should be familiar with this. 

But Go has something different. It is called multiple return values. 

In other words, why not return both? 
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The solution is as simple as you might have expected. Just put both return type there, and return both 

variables. 

func area(radius int) (float32, bool) { 

 var valid = true 

 

 if radius <= 0 { 

  valid = false  

 } 

 

 calculation := float32(radius) * float32(radius) * math.Pi 

 

 return calculation, valid 

} 

Since we’re returning two variables, we also need two variables to catch them! 

func main() { 

 circle_area, status := area(10) 

 fmt.Println(circle_area) 

 fmt.Println(status) 

} 

 

Variadic Arguments 
This is another special feature in Go’s function. Usually we specify our arguments one by one, one 

argument for one data type. Sometimes we don’t know how many arguments user might put inside our 

function, although we know all of them must be of similar data type. Here comes variadic arguments to 

solve this problem. 

The syntax is as follows. It is similar to normal function declaration except on the argument list. 

func function_name( argument_name ...data_type ) return_type { 

 function_code 

} 
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Let’s create another function to showcase this. First, modify our import statement so it includes 

strconv. 

import ( 

 "fmt" 

 "math" 

 "strconv" 

) 

Now we create a function with variadic arguments. The idea is that we take a list of numbers in our 

argument list and then print all of them in each line. There’s no need to return anything in this function. 

func variadic(data ...int) { 

 for index, value := range data { 

  str := strconv.Itoa(index) + ": " + strconv.Itoa(value) 

  fmt.Println(str) 

 } 

} 

What you noticed might be the strconv.Itoa which we use to convert from int to string. We can’t 

use string() type casting to convert number to string because that one created a word from the 

number using ASCII table instead of creating the string from the number (for example, number 1 using 

string() would be a smiley face instead of “1”). This is why we need to import strconv package 

beforehand. 

Another thing that you notice would be for index, value := range data. This is the for we learn 

and love in chapter 3, except that we use range clause. Range clause is a special construct for looping 

over list of items (like array). How it works is that it takes the list (in our example, data) and then loop it 

over. For each loop, it puts the list’s index into the first variable (index in our example) and the value in 

that index to the second variable (value in our example). 

The most important thing to notice is how we phrase the argument list. Before the data type we put 

three trailing dots. This tell the compiler that our argument would be variadic arguments, that is we can 

take as many argument as we want as long as it is still integer data type. 

In our main function, we’ll call this function as follows. 
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func main() { 

 variadic(1, 2, 3, 4, 30) 

} 

As you can see, we put 5 arguments inside variadic while in function declaration we only put one 

argument name: data. You can try to put more arguments in variadic and see how it goes. Different 

from area, this function doesn’t return any value at all so there’s no need to assign it to variable. 

Note that you can only use variadic argument in the last argument of your function, so this is valid… 

func good(a int, b int, c ...int) { 

…but this is an error! 

func bad(a ...int, b int, c int) { 

 

Function Stack and Recursion 
When you call a function, everything before it stopped. If we put the order like this, 

func1() 

func2() 

func3() 

Then it will call func1 first and finished whatever it is doing before moving on to func2 and so on. This 

concept reached further when we call function inside a function. So if we do it like this, 

 

func func1() { 

 func2() 

 fmt.Println("Function 1") 

} 
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func func2() { 

 func3() 

 fmt.Println("Function 2") 

} 

 

func func3() { 

 fmt.Println("Function 3") 

} 

 

func main() { 

 func1() 

} 

What do you think will happen? Before func1 can print its text, it must finish running func2 first. 

Likewise with func2 and func3. The result is that the lastly-called function (func3) is printing its string 

first before the previous functions. 

Of course you can, for example, printing the string first in func1 before calling func2, but the point is 

that each time a function is called, whatever is happening before it is stopped so it can be executed right 

then, right now. This is called the function stack. The lastly-called function is put in the highest stack first 

to be processed. When it returns any value or the code ended, the program will resume from wherever 

it was last time. The process repeats again until we reached func main(). 

This concept brings us to Recursion. 

Recursion is simply a function calling itself again and again. This is similar to using for except we’re using 

function instead of logical condition. Recursion is used frequently in mathematical world. Here’s a 

sample of recursion. 

func factorial(x int) int { 

 if x == 0 { 

  return 1 

 } 

 

 return x * factorial(x-1) 

} 

Notice that in the last line, when we returned the calculation we called factorial again. From the 

function stack concept we know that everything will be stopped, so this function doesn’t return the 

value to main() yet. Instead it recalls itself with the argument of x-1. 
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Some of you might notice that if we keep on calling factorial, it will never stop. Most recursive 

function’s problem is that the recursion never stops. By design, a recursive function must stop at one 

point. Look at the example above. There is a condition that “if x is equal to 0, it doesn’t call factorial 

again but simply returned 1”. This is the part which stopped the recursion and allows the function to 

return value without having to stop for another recursion. 

This is a code for factorial computation which is found in mathematical world. In fact, this is the exact 

copy of factorial algorithm except translated to computer language. Try to read the code above and 

compare it with the real mathematical algorithm! 

Recursion is a complex and error-prone concept to understand. Take your time to try making your own 

recursive functions and learn from any mistakes. 

 

Defer, Panic, and Recover 
Defer is a feature to make a function run immediately after another function ended. To use it, simply say 

defer function_name(arguments) 

Try this example. Without defer, the function will print before main() does. With defer, it is the other 

way around. 

func main() { 

 defer last() 

 fmt.Println("Printed First") 

} 

 

func last() { 

 fmt.Println("Printed Last") 

} 

Defer is useful because we can schedule a function to execute after the current function ended rather 

than forgetting it later. Note that defer is run after the function ended but before the function return 

any value. 

Panic is used to signify error. It is called like this. 

panic(error_message) 
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Meanwhile, Recover is used to stop the panic and return the value passed into our panic. 

recover() 

How would we use this? Imagine a function like this. In this example, after printing the first line of text, 

the function would produce a run-time error. Try it out yourself. 

func calm() { 

 fmt.Println("So we're printing...") 

 panic("NOOOOOOO!!!") 

 fmt.Println("Oh my God...") 

} 

Sometimes we may use panic when we need to tell that the function is having an error (perhaps from 

weird input from user and such). In this case, the program stopped entirely so here is where recover 

comes in.  

func calm() { 

 fmt.Println("So we're printing...") 

 panic("NOOOOOOO!!!") 

 saved := recover() 

 fmt.Println("Status report: " + saved) 

 fmt.Println("Oh my God...") 

} 

When we tried this, though, it is still the same thing. The program stopped on panic. This is because the 

program would return before our recover can take place. So now we need to use defer. Remember that 

defer is run after the function ended but before it returns, so it is a perfect match with recover. 

func repair() { 

 saved := recover() 

 fmt.Println(saved) 

 fmt.Println("Crisis averted! Resuming operations...") 

} 

 

 

func calm() { 
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 defer repair() 

 fmt.Println("So we're printing...") 

 panic("NOOOOOOO!!!") 

} 

In this example our calm() will still panic, but repair() would be called to recover it and resume the 

entire program. Note that the value returned by recover would be anything you put in panic, so it might 

not always be a string. Be careful with type casting. 
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Chapter 5 

Reusability Part 2: Package 
 

Package is, in the most basic definition, a collection of code inside a file. Although function is a good 

reusability feature, it is ultimately confined into a single file. With package we can create code in 

multiple files and link them all together in our program. We can also use these packages in our future 

projects! 

 

Optimizing Workspace for Packages 
In chapter 1 we have talked a bit about workspace. We’ll be moving with assumption that you have set 

the GOPATH environment variable to point on the directory of your workspace. If you haven’t done it yet, 

go on and do it now. We’ll wait. 

Done? Let’s move on then. 

In our entire example, we simply build our code from a single file. The result is a single executable in the 

same folder as that code. Now we will structure our workspace to accommodate package. Create three 

folders as follows. 

 

Here’s a simple explanation: 

 bin contains compiled executable. 

 pkg contains compiled package to be linked together into the executable in bin. 

 src contains your Go source code. 

Most of the time we’ll only concern ourselves with src folder. 

 

Creating New Package 
The code in src folder is arranged inside folders. Each folder is named as the package these codes are 

contained in. However, it is better to have a project folder inside src. This is a folder with our project 

name where our package folders belonging to that project would reside. 
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Let’s say that our project is named “goinggo”. Now we need to create a folder inside src folder with that 

name. This will serve as the folder which holds our main package, basically the starting point of our 

program. That’s why it has the same name as our project. 

Now let’s say that we want to create a new package named “bluejack”, so we create bluejack folder 

inside goinggo. Inside bluejack folder, save this code with the name bluejack.go (filename can be 

different than the package name, but for now we’ll use the same name). 

package bluejack 

 

func small() int { 

 return 10 

} 

 

func Large() int { 

 return 20 

} 

That’s all. We’ve created a new package bluejack simply by stating that this code is in package 

bluejack. The rest is usual Go code. 

Take note that there are two kind of function name: the one starting with lowercase (hidden) and the 

one starting with uppercase (Large). If your function starts with lowercase that means that function can 

only be called within that package. If your function starts with uppercase then other packages importing 

it can use the function. This allows you to hide functions you don’t want others to use in the package. 

Try to use Large() and small() in next section’s code and see which one works and which one 

produces error! 

You can create more packages if you want for now. We’ll learn how to use them in the next section. 

  

Importing and Building Packages 
Now we need to put our main package code inside our project folder (goinggo folder). In this 

opportunity let’s import our freshly-made bluejack package as well. 

package main 

 

import ( 

 "goinggo/bluejack" 

 "fmt" 

) 
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func main() { 

 result := bluejack.Large() 

 

 fmt.Println(result) 

} 

And that’s all there is to it. We’ve created and used our first custom package! 

To make it works, we no longer simply build it but install the entire stuff. Rather than stating the Go 

code filename, simply state the folder name containing our main package, which is our project folder 

goinggo. Here’s an example. 

 

Now we’ll have a folder in our pkg named operating_system_architecture. If we’re using 32-bit 

Windows the folder would be named windows_386. Inside would be a folder named like our project 

(goinggo). Finally, inside that folder is this file. 

 

This is our bluejack package, fixed into a file which can be used in other Go program! It is inside goinggo 

folder because of our folder hierarchy which put bluejack folder inside goinggo. 

Likewise, you can find the executable in bin folder. You can execute it now. 

All in all, our workspace structure would be something like this now. 

 

 

Documenting Your Package 
Documentation allows for easier reading in the future when you’ve forgotten about this project. Even 

without creating documentation on your own, Go compiler can give you simple information about 

functions in your package. Reading documentation uses godoc utilities provided by Go compiler. Try this 

in console. 
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This will show you the information for our bluejack package. 

 

Note that the documentation only shows Large() function. small() starts with lowercase letter and so 

it is hidden in the package. That’s why the documentation doesn’t show it. We want it to stay hidden, 

and it will! 

This is basic information. We might need to provide more detail with human touch. Let’s try providing a 

comment. Put a comment right before Large() function. 

//Output integer value 20 

func Large() int { 

 return 20 

} 

Now try running godoc again. It’ll show us the comment! 

 

We can also request information for a single function in a package. Simply states the function name 

after we specify the package. 

 

Creating a good documentation can become a priceless investment, especially in later days when you 

look back to your old code and try to understand what you’ve been writing those days!
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Chapter 6 

Advanced Data Types 
 

Pointers 
A variable is a representation of physical memory. A computer memory is stored within an address 

made of special number (usually a hexadecimal). With variables we don’t need to think about that 

address number and simply use words to represent it. This makes our work easier because who can 

memorize all those weird numbers? 

Turns out we sometimes need to use those as well. A variable only represents the value within memory 

and not the memory address itself. So all we can take from a variable is the value, not the address. 

In contrast, a pointer stores the memory’s address. While a variable can be number, text, or perhaps 

array, a pointer is always those weird numbers used for memory address. 

To create a pointer, we use this syntax.  

var pointer_name *data_type 

The asterisks (*) before data type declares that it is a pointer. So *int is pointer to an integer, and 

*string is pointer to a string. “Pointer to data type x” means that this particular pointer variable 

contains a memory address with value of data type x. This definition is important. Please take some 

time to completely understand it. 

Another way to create pointer is by using the built-in function new 

pointer_name := new(data_type) 

A pointer contains memory address, and thus we can’t simply declare a pointer and input any random 

number as memory address because what we type would be simply integer data type. What pointers 

need is memory data type, which sadly can’t be inputted manually by programmer. In exchange, we can 

make a normal variable and take the memory address. Try this code. 
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func main() { 

 number := 10 

 

 ptr := &number 

 

 fmt.Println(ptr) 

} 

When you see the result in console, it would give you a hexadecimal number. That’s the memory 

address of our number variable stored within ptr pointer. 

As you can see, pointer is merely a variable holding address instead of value. Any valid name for a 

variable would be valid for pointer. That’s why it’s better to create a naming scheme, for example 

adding ptr_ in front of your pointer name. 

Note the ampersand (&) symbol in front of number. That’s called an Address Operator. This symbol 

produces the memory address of any variable after it. In this case, the memory address of number. You 

can use this symbol for virtually any variable. 

Finally, you can also get the value of the memory address contained by the pointer using asterisks 

symbol (*). This is called Dereference Operator. Try the example from before but adding asterisks 

before printing ptr. 

func main() { 

 cats := 10 

 

 ptr := &cats 

 

 fmt.Println(*ptr) 

} 

This time you will get 10 instead of hexadecimal number. 

Asterisks symbol thus have double meaning: if it is placed before a data type, it is declaring a pointer. 

However, if it is placed before a pointer variable, it is dereferencing a pointer (in other words, taking the 

actual value of it). It can also be used to interact with the value within the memory address contained by 

the pointer. This code below: 

*ptr = 50 //assign value 50 to the variable cats 
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Makes the value in that memory address became 50. Not the value of pointer, mind you, since a pointer 

holds memory address, not number or string or any other data type. Since ptr is a pointer pointing to 

memory address of cats variable (see example before this one), it’s the same thing as changing the 

variable cats’s value. Try printing cats variable to see the change! 

 

Passing-by-Value and Passing-by-Reference 
When we put arguments into functions, we actually only put the values instead of actual variables. Try 

this example below. 

func passByValue(data int) { 

 data = 20 

} 

 

func main() { 

 n := 2 

 

 passByValue(n) 

 

 fmt.Println(n) 

} 

Quick question: what is printed in the console? 2 or 20? 

If you answered 20, that means you know what passing-by-value is. As we’ve said before, function 

arguments only sent the value instead of the variable. More precisely, they sent a copy of the variable 

into the function. So the n sent into passByValue isn’t the real n but just a body double. Why is this 

designed like that? Just like why a VIP got a body double: it is to prevent user from accidentally changing 

the variable. This is Pass-by-Value. 

So the other one, Pass-by-Reference, is simply the opposite. We send the actual variable instead of its 

copy. The way to do it is by receiving pointer in function argument instead of a simple variable. So a 

pass-by-reference version of our previous function would be this. 

func passByReference(data *int) { 

 *data = 20 

} 
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Remember how asterisks are used in Go. The first one is used for pointer declaration, while the second 

one is used as dereferencing operator. Consult previous section if you’re still confused about it. 

Also, remember that a pointer can only receive memory address! In other words, what we’re sending to 

this function is no longer a value but a memory address. So once again we ask help from our address 

operator a.k.a. ampersand symbol. 

func main() { 

 n := 2 

 

 passByReference(&n) 

 

 fmt.Println(n) 

} 

Now n should be 20. 

Just remember that pass-by-value use values as function arguments and pass-by-reference use pointers 

(memory address) as function arguments. Now you’re good to go! 

 

Struct Part 1: Creation 
A variable contains one value. An array contains many value but with one same data type. What if we 

want to have a variable containing many values with differing data type? We use Struct. 

Struct is a custom data type. You decide what kind of values it can hold. Would it be all numbers? two 

numbers and one text? An array, a map, and a text? The possibility is endless. 

As usual, here’s the syntax. 

type struct_name struct { 

 field_name_1 data_type 

 field_name_2 data_type 

 ... 

 field_name_n data_type 

} 

And here’s a sample to give you a better image of it. 
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type Pet struct { 

 name string 

 age int 

} 

The above example would create a struct named Pet, which holds two fields named name (with data 

type string) and age (with data type integer). Now rather than creating a separate variable for name and 

age, you can simply create a variable with data type Pet and it will hold those two data within. Think of 

it as packages for variable. Note that we used uppercase letter for the struct name. It is just a 

convention, although we highly recommend it for clarity. 

As I said, a struct is custom data type. Thus it is used like any other data type: you create a variable with 

that data type. For our Pet struct, we can create the variable using good old variable declaration. 

var my_pet Pet 

This creates an empty Pet struct with all fields assigned their default empty values depending on their 

respective data types. But sometimes we want to put values inside them right from the moment we 

create the struct. Here’s how to do it. 

my_pet := Pet{ 

 name: "Shiro", 

 age: 1, 

} 

There’s a shorthand version for it, but we need to know which field goes first. 

my_pet := Pet{ "Shiro", 1, } 

All of the methods above created a simple variable of struct. From that sentence you know that we can 

also make a pointer to struct. We create pointer to struct using built-in function new. 

my_pet := new(Pet) 
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Like the first method, it creates an empty Pet struct. But this time it is a pointer. Try to print my_pet 

with fmt.Println. In front of the value would be the ampersand symbol (address operator). That 

means the struct we’ve created is a pointer. Why is this important? It would affect how you create your 

functions. Would you send the struct as simple arguments (not allowing change in real data) or as a 

pointer (allow change)? It’s your choice. 

What if we want to create a struct pointer with data from the start? It’s similar with simple variable, but 

with added address operator before the struct name. 

my_pet := &Pet{ 

 name: "Shiro", 

 age:  1, 

} 

After setting the struct, we can access the fields with dot operator (.). Here’s a sample from creation to 

accessing the fields and modifying them. 

func main() { 

 var my_pet Pet 

 

 my_pet.age = 3 

 my_pet.name = "Yuugi" 

 

 fmt.Println(my_pet) 

} 

Lastly, we can have struct inside another struct! So this code is valid. 

type Species struct { 

 name string 

} 

 

type Pet struct { 

 species Species 

 name    string 

 age     int 

} 



Advanced Data Types 

51 
 

Neat, right? The initialization would be something like this for simple variable. 

my_pet := Pet{ 

 species: Species{ 

  name: "Cat", 

 }, 

 name: "Yuugi", 

 age:  4, 

} 

As we’re getting near the end, let me give you a simple quiz. This code below produces error. Why? 

Consult the pointer section and struct above and try to understand by yourself! What would you do to 

fix it? 

package main 

 

import ( 

 "fmt" 

) 

 

type Species struct { 

 name string 

} 

 

type Pet struct { 

 species Species 

 name    string 

 age     int 

} 

 

func main() { 

 my_pet := &Pet{ 

  species: &Species{ 

   name: "Cat", 

  }, 

  name: "Yuugi", 

  age:  4, 

 } 

 fmt.Println(my_pet) 

} 
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Struct Part 2: Methods 
A struct can only contain data (fields). In Object-Oriented Programming language like Java we have the 

concept of class, where data and function is packaged in one place. Unfortunately Go doesn’t have class 

system. We can’t put function inside our struct. 

Fortunately we have a way to simulate method. However this only applies if you passed struct in form of 

struct pointer. Here’s how. 

We’ll need a struct. Let’s create something new. 

type Digimon struct { 

 stage  string 

 name   string 

 hunger int 

} 

Now we’ll need a function which accepts our struct pointer. Let’s make this: 

func feed(food int, digi *Digimon) { 

 digi.hunger += food 

} 

It simply adds whatever value of food to our Digimon’s hunger value. Now in main function we’ll 

typically do something like this: 

my_digimon := &Digimon{ 

 stage:  "Rookie", 

 name:   "Champ", 

 hunger: 10, 

} 

 

feed(20, my_digimon) 

Now we’ll change the feed function so it became the method of Digimon struct. Basically we simply link 

the function with our struct. Make this change to our feed function:  
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func (digi *Digimon) feed(food int) { 

 digi.hunger += food 

} 

Okay, let’s stop for a bit. See what has been changed up there? The argument with struct pointer has 

been moved to a place before the function name. The struct pointer is known as the caller and no 

longer considered an argument. This is the way to link function with struct. Note that you can only put 

one struct type there. 

Now that we’ve changed the function, we can do this in our main function: 

my_digimon := &Digimon{ 

 stage:  "Rookie", 

 name:   "Champ", 

 hunger: 10, 

} 

 

my_digimon.feed(20) 

This notation made it clearer that this particular feed function is used for our Digimon struct and not 

some other structs out there! 

 

Struct Part 3: Embedded Type 
Let’s revisit our Species and Pet struct. 

type Species struct { 

 name string 

} 

 

type Pet struct { 

 species Species 

 name    string 

 age     int 

} 

As you can see, species is a struct inside a struct. This notation is good if you want to have several fields 

of one struct type. Sometimes, we only need one struct inside another struct. Species from above 
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example would be a good example. There can only be one species a pet can belongs to. In this case we 

can modify our Pet struct as such: 

type Pet struct { 

 Species 

 name    string 

 age     int 

} 

Species is put without a field name. This is intentional. A notation like this is called an embedded type. 

Accessing this field is not by the field name but by the struct name directly. Here’s an example. 

my_pet := new(Pet) 

my_pet.Species.name = "Cat" 

my_pet.age = 4 

my_pet.name = "Yuugi" 

 

Interface 
Interface is a custom type specifying behaviors of an object. Basically, interface is a list of function 

signatures. Any object which contains these function signatures is called “implementing the interface”. 

Hold on, what is function signature, you ask? Remember our feed function? 

func (digi *Digimon) feed(food int) { 

 digi.hunger += food 

} 

This is the function signature. 

feed (food int) nil 

Function signature is the name of function, the arguments, and return types. In case of nil data type, 

we don’t need to write it down. 
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Interface is a custom type like struct, by which you specify the name of the interface yourself. The syntax 

is as follows. You can see that everything inside interface is only function signature. 

type interface_name interface{ 

 method_name_1(arguments) return_type 

 method_name_2(arguments) return_type 

 ... 

 method_name_n(arguments) return_type 

} 

Here’s an example. 

type Monster interface { 

 feed(food int) 

} 

This interface contains one function signature, which is none other than our feed function. Note that 

the caller which linked struct and function isn’t considered part of function signature. 

If you came from Java or C++ background, you know that interface must be explicitly implemented. In 

Go, however, you don’t need to do that. As long as the struct contains the correct method, it is 

automatically implementing the interface. Therefore this struct… 

type Digimon struct { 

 stage  string 

 name   string 

 hunger int 

} 

 

func (digi *Digimon) feed(food int) { 

 digi.hunger += food 

} 

 And this struct… 
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type Pokemon struct { 

 name    string 

 species string 

 hunger  int 

} 

 

func (poke *Pokemon) feed(food int) { 

 poke.hunger += food * 2 

} 

Both are implementing the Monster interface by virtue of having feed method. 

Interface is neat because it makes sure that the objects implementing that interface always have 

methods described within the interface. Consider these two functions: 

func takeCarePokemon(p *Pokemon) { 

 p.feed(10) 

} 

 

func takeCareDigimon(d *Digimon) { 

 d.feed(10) 

} 

These two functions do the same thing: feeding the Pokemon or Digimon put inside them. However, one 

function can only accept Digimon and the other can only accept Pokemon. Of course we can just put 

both Pokemon and Digimon in the argument list and merge the function, but what if we create another 

struct in the future? Our argument list could end up hundred lines long! 

Here comes interface to save the day. Both Pokemon and Digimon implement Monster interface, so we 

can simply say 

func takeCare(m Monster) { 

 m.feed(10) 

} 

And we’re done! 

What happened here is that because Monster interface contains feed function, a variable with the type 

Monster must have feed function as well. Thus, calling that function is a valid action. We can also say 
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that we don’t care what the actual type of the variable really is. As long as it contains feed function, 

then all is well! 

Interface is also used in lots of Go’s own built-in functions. Understanding the concept of interface can 

simplify your code design, even allowing you to code new things without being afraid of breaking old 

ones. 
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Afterword 
 

Go Programming Language is relatively young at the time this module is written. The language itself is 

still being improved with each versions launched, the current release and the one covered in this 

module being version 1.3. 

Go is lauded for having a great concurrency system as well as a simple language to write system 

programs in. While having a steady adoption rate by each passing months, there is still a lot more to 

expect from this language. 

We hope that this module could spark interests in development with Go language, as well as providing 

basic knowledge as a base in the journey to master Go language. 
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