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Before diving into complex projects, you need to set up your local environment so you can run,

build, and compile Go code. Once the environment is ready, we will write a simple "Hello World"

application to test it out.

To build and execute Go programs, you must install the Go Runtime.

1. Open your browser and navigate to golang.org/dl .

2. Find the download link for your operating system (macOS, Windows, or Linux) and grab

the installer.

3. Run the installer and click through the standard installation prompts.

4. Verify the installation: Open your computer's terminal and type the single word go ,

then hit enter. You should see a long help message appear on the screen. This go

command is the primary tool you will use to interact with the Go language.

While you can use any editor (like Atom or Sublime Text), Visual Studio Code (VSCode) is highly

recommended because it offers some of the best built-in integration with Go.

1. Download VSCode from code.visualstudio.com  and install it.

2. Open VSCode, navigate to the top menu bar, click on View, and select Extensions.

3. Search for "Go" and install the extension named "Rich Go language support for Visual

Studio".

4. Important Step: To ensure the extension can successfully install its underlying

command-line tools, you must completely quit and restart the VSCode editor.

5. Open a new file and change the language mode in the bottom right corner to Go. A yellow

prompt will appear saying "Analysis Tools Missing"—click Install to allow a terminal
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window to grab the final tools needed to analyze your code.

Now that the environment is ready, let's write a tiny application.

1. Create a new folder on your computer called Hello World  and open this folder in your

code editor.

2. Inside this directory, create a new file named main.go .

3. Add the following code exactly as it appears. Ensure you use double quotes (not single

quotes) around your strings:

To run your project, open your terminal and navigate inside your Hello World  directory. You

can use the Go Command-Line Interface (CLI) to execute the code in two different ways:

go run main.go : This command takes your file, compiles it, and immediately

executes the result. When you run this, you will instantly see Hi there  printed on the

screen.

go build main.go : This command will only compile your program; it does not

execute it automatically. Running this will spit out a runnable executable file named

main  (or main.exe  on Windows) directly into your folder. You can then execute that

file manually.

Even though this is a simple file, it reveals the fundamental structure of all Go programs.

Part 3: Writing Your First Program

package main

import "fmt"

func main() {
    fmt.Println("Hi there")
}
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package main : A package is a collection of common source code files. The name

main  is sacred in Go; it specifically tells the compiler that you are making an executable

package that will spit out a runnable file, rather than a reusable dependency library. Any

time you make an executable package, it must contain a function called main .

import "fmt" : By default, your package is isolated. The import  statement gives

your package access to functionality written in another package. fmt  (short for "format")

is a part of Go's Standard Library, and it is primarily used to print information out to the

terminal.

func main() : func  is short for function. We declare a function by providing the

keyword func , the function's name, a set of parentheses for arguments, and curly

braces containing the body of our logic.



In Go, passing a struct to a function typically results in an independent copy. If you modify that

struct inside the function, the original remains untouched. However, slices exhibit a surprising

behavior: modifying a slice inside a function updates the original caller's data. This often leads

developers to believe Go has special rules for slices, but the behavior is actually a logical result of

how Go manages memory and data structures.

To understand this, we must first distinguish between an array and a slice. In Go, an array is a

primitive, fixed-length data structure. Because arrays cannot grow or shrink, they are rarely used

directly. Instead, we use slices, which are essentially a sophisticated "header" that sits on top of an

array.

When you declare a slice, Go internally creates two separate entities in memory. The first is the

slice header, a small data structure containing three specific fields: a pointer to the underlying

data, the current length of the slice, and its total capacity. The second entity is the underlying

array, which contains the actual elements and exists at a separate memory address.

Go is strictly a "pass-by-value" language. When you pass a slice into a function, Go does exactly

what it does with a struct: it makes a copy of the value. However, the value being copied is the

slice header, not the underlying array.

This is the "gotcha" of Go development. Even though the function receives a brand-new copy of the

header, that copy contains the exact same memory address in its pointer field. Therefore, both the

original slice header and the function's copy are pointing to the same underlying array. When you

modify an element inside the function, you are reaching through the pointer to the "true" source of

data in memory. This is why slices are categorized as reference types, alongside maps, channels,

and pointers.
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In contrast, value types—which include integers, floats, booleans, strings, and structs—behave

differently. For these types, the "value" is the data itself. When you pass a struct, the entire set of

fields is copied to a new memory location. Without using an explicit pointer (using the *  and &

operators), a function is only ever working on a local, temporary version of that data.

The following code demonstrates how Go treats a value type (struct) versus a reference type (slice)

when passed to a function.

In the example above, updateStruct  receives a full copy of the Person  object, so the original

myPerson  remains "Alice." However, updateSlice  receives a copy of the slice header. Since

that header points to the same underlying array as mySlice , changing the first element to

Code Example: Slices vs. Structs

package main

import "fmt"

type Person struct {
    Name string
}

func main() {
    // 1. Value Type Behavior (Struct)
    myPerson := Person{Name: "Alice"}
    updateStruct(myPerson)
    fmt.Println("Original Struct:", myPerson.Name) // Output: Alice 
(Unchanged)

    // 2. Reference Type Behavior (Slice)
    mySlice := []string{"Apple", "Banana"}
    updateSlice(mySlice)
    fmt.Println("Original Slice:", mySlice[0])     // Output: Orange 
(Changed!)
}

func updateStruct(p Person) {
    p.Name = "Bob"
}

func updateSlice(s []string) {
    s[0] = "Orange"
}



"Orange" updates the data that both headers reference.



While passing a slice to a function allows you to modify existing elements, using the append

function inside that same function introduces a common pitfall. To understand why, we have to

revisit the Slice Header—the small data structure containing the pointer, length, and capacity.

When you call append  on a slice, Go performs a specific set of operations:

1. It checks if the capacity of the underlying array is large enough to hold the new elements.

2. If there is room, it adds the elements to the array and increments the length.

3. If there is not enough room, Go allocates a brand-new, larger array, copies the old

elements over, and updates the pointer to this new memory location.

Because Go is pass-by-value, the function receives a copy of the slice header. While this copy

points to the same underlying array, the length  and capacity  fields are local variables within

the function's scope.

Scenario A (Within Capacity): If you append an item and the array has space, the

function updates the shared underlying array. However, it only updates the local copy of

the length  field. When the function returns, the caller’s slice header still has the old

length , so it "doesn't see" the new element, even though it exists in the array.

Scenario B (Exceeding Capacity): If the append forces a reallocation, the function

creates a new array. The local slice header's pointer is updated to this new address. The

original slice header in the calling function still points to the old array. At this point, the

two slices are completely disconnected.
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Because the slice header is passed by value, any operation that modifies the header itself (like

changing the length or reallocating the pointer via append ) must be communicated back to the

caller. The standard Go idiom is to return the updated slice:

Alternatively, you could pass a pointer to the slice ( *[]string ), which allows the function to

modify the caller's header directly, though returning the slice is generally considered cleaner and

more idiomatic in the Go community.

func main() {
    // Slice with length 2, capacity 5
    mySlice := make([]string, 2, 5)
    mySlice[0] = "Stay"
    mySlice[1] = "Stay"

    attemptAppend(mySlice)

    fmt.Println("Original Slice Length:", len(mySlice)) // Output: 2
    fmt.Println("Original Slice Data:", mySlice)       // Output: [Stay 
Stay]
    
    // Note: The data "Added" IS in the array, but the caller's 
    // length field prevents us from seeing it.
}

func attemptAppend(s []string) {
    s = append(s, "Added")
    fmt.Println("Inside Function:", s) // Output: [Stay Stay Added]
}

The Solution: Returning the Slice

func main() {
    mySlice := []string{"Alpha"}
    mySlice = successfulAppend(mySlice)
    fmt.Println(mySlice) // Output: [Alpha Beta]
}

func successfulAppend(s []string) []string {
    return append(s, "Beta")
}


