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    Foreword

    Creating games has never been this accessible, thanks in large part to powerful yet approachable engines like Godot. However, diving into engines like Godot—while user-friendly—still involves mastering a diverse set of skills, from the obvious ones like programming and math to the less obvious ones like software architecture and game design. Even if you already know the inner workings of a game engine, transitioning to another can be tedious.

    This book, written by professional game development tutor Robert Henning, addresses exactly this issue and eases readers into the vast field of game development. The cultivation of new skills will be much easier through Robert’s teaching methods. Moreover, you will even enjoy the process, as the book includes exercises and projects that offer early wins to boost your motivation.

    Although I have never met Robert in person, he helped me become a professional game developer in a very direct way—by creating tutorials and Godot Engine-related content on YouTube that both aided and motivated me. At the time of writing this foreword, his channel has over 50,000 subscribers, which is a testament to the usefulness of his videos and his prolific will to help people get started with game development in Godot.

    Reading through these pages and doing the exercises transports me back to when I was a beginner—a blank slate—and makes me excited to try out new things. Because if there is one thing that is most important, it is this: always keep a beginner’s mindset and experiment. Every time you learn something or do an exercise, take it to its limits. Change a value here and there until it breaks, and then take a step back. It’s only when we leave the path that we see clearly why the path is there in the first place.

    So, I will hold you no longer. Go explore the path laid out by Robert in this excellent book. Look at it as an adventure. Experiment freely, explore the possibilities, and find your own style. You won’t regret it.

    Sander Vanhove,

    Lead Game Developer and Technical Artist, and Author of the bestselling book Learning GDScript by Developing a Game with Godot 4
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    Preface

    Hello and welcome to Godot 4 for Beginners! My name is Robert Henning, and I was once a Godot beginner myself, so I know how it feels to be searching for resources to help you learn how to make games with the Godot Engine. It was specifically because of the lack of good Godot resources for beginners that I wrote this book.

    This book takes a hands-on, step-by-step approach to teaching game development, beginning with the basics of downloading and installing the Godot 4 game engine and gradually building your knowledge through a series of progressively more complex topics. Each chapter is designed to be practical and interactive, allowing you to immediately apply what you’ve learned through real-world examples and projects. The book is structured to ensure that even those with no prior programming or game development experience can follow along and succeed.

    Throughout this book, you will get familiar with the Godot 4 interface and the tools it provides, while also learning the foundational game development philosophy behind Godot’s unique system of nodes, scenes, signals, and scripts. You will use GDScript, Godot’s scripting language, and explore both 2D and 3D workflows. Along the way, you’ll build character controllers, design interactive elements such as enemies and hazards, implement scoring systems and collectibles, and discover how to polish your projects for a more professional finish. The book also guides you through the fundamentals of game design, helping you understand not only how to build a game but also how to craft a fun and engaging experience.

    By the end of this book, you will have a solid understanding of the Godot 4 game engine and its interface and be able to create both 2D and 3D games, manipulate lighting, script with GDScript, and implement key game elements such as players, enemies, and collectibles. You will also be skilled in designing and constructing engaging game levels, tracking scores, and managing game-over states, empowering you to bring your own game ideas to life.

    Now it’s your turn to get started. With curiosity, patience, and practice, you will be building your very own games before you know it. Let’s begin your journey into game development!

    Who this book is for

    This book is ideal for anyone new to game development who wants to explore the powerful and accessible Godot engine. Whether you’re an aspiring game developer, an indie creator looking for a free and open source tool, a student eager to build interactive projects, or an artist curious about bringing your ideas to life, this book will provide you with a solid foundation in using Godot 4. With clear explanations and hands-on projects, it’s designed to help you make the transition from curiosity to creation—no prior experience required.

    Additionally, students wanting to learn game development fundamentals, educators seeking a comprehensive resource to teach the basics, and aspiring game developers aiming to bring their game ideas to life using the open source, beginner-friendly Godot game engine will find this book invaluable. 

    Whether you’re starting completely from scratch or already know a few basics, this book walks you through Godot 4 with clear, step-by-step guidance. No prior coding experience is required—although a rudimentary grasp of concepts such as variables, loops, and conditionals can help, every essential programming idea is explained from the ground up within these pages.

    What this book covers

    Chapter 1, Let’s Get Godot-ing!, explores the history and core features of Godot 4.0 and aims to provide you with the knowledge to install, launch, and create your first project in the engine.

    Chapter 2, Exploring the Godot Engine Interface, explores the fundamental features of the interface and helps you to edit your first project in Godot 4. You will also understand the node and scene design philosophy that underscores Godot.

    Chapter 3, Introduction to 3D, explains how to build and illuminate a simple 3D environment and helps you to gain confidence in navigating Godot’s 3D workspace.

    Chapter 4, Scripting with GDScript, provides the foundational knowledge to script essential game mechanics and confidently control the logic and flow of your game.

    Chapter 5, Understanding Vectors, explains what vectors are and why they play a vital role in game mechanics. You’ll learn how to use vectors effectively within the Godot engine.

    Chapter 6, Creating a 2D Mini-Game in Godot – Part 1, details the creation of an interactive, fully playable platformer level and explains how these components work together to form the foundation of many platformer games. This chapter includes creating the level design with TileMap, developing the player character, scripting the player character, and learning about clean code. 

    Chapter 7, Creating a 2D Mini-Game in Godot – Part 2, explores how to bring your game mechanics to life with code and create a more dynamic and engaging platformer experience. This chapter includes animating the player and programming platform game mechanics, collectible items, patrolling enemies, and level completion. 

    Chapter 8, Creating a 3D Mini-Game in Godot – Part 1, explains how to create reusable 3D scenes, control your player character, and design levels that are both visually appealing and functional. This chapter includes creating a 3D character, designing a level, working with a character controller script, and implementing a camera controller.

    Chapter 9, Creating a 3D Mini-Game in Godot – Part 2, continues the work started in the previous chapter and includes final touches, including adding a power-up, introducing obstacles, and polishing the level.

    Chapter 10, Adding Game Juice, details how small changes can dramatically improve the feel of your game. You’ll gain practical experience in implementing visual and audio feedback that enhances player immersion, making your game more enjoyable and satisfying to play.

    Chapter 11, Understanding Game Design, expounds on the value of thoughtful game design in streamlining development, reducing costly errors, and improving player satisfaction.

    Chapter 12, Where to Next?, provides a curated list of resources to deepen your knowledge, expand your skills, and connect with other developers. You’ll also discover how to stay motivated, stay informed about the latest trends, and build your presence in the game development community. 

    To get the most out of this book

    To fully engage with the exercises and examples provided in this book, you will need to download and install Godot Engine 4.3. This version of the engine introduces key features and updates that are essential for understanding and implementing the techniques we cover. Whether you’re new to Godot or have experience with earlier versions, it’s important to work with version 4.3 to ensure compatibility with the projects and concepts discussed throughout this book.

    
      
        
          	
            Software/hardware covered in the book

          
          	
            Operating system requirements

          
        

        
          	
            Godot Engine 4.3

          
          	
            Windows, macOS, or Linux

          
        

      
    

    You can easily download Godot Engine 4.3 from the official website at godotengine.org. While version 4.4.1 is now available, using 4.3 is recommended for full compatibility with the examples in this book. That said, everything should continue to work as expected in the latest version. 

    The installation process is straightforward, and the engine is available on Windows, macOS, and Linux. Be sure to follow the instructions for your operating system, and once it is installed, familiarize yourself with the interface using Chapter 1. By using the same tools and environment that we explore in this book, you will have the best learning experience and will be able to follow along with the code examples smoothly. 

    If you are using the digital version of this book, we advise you to type the code yourself or access the code from the book’s GitHub repository (a link is available in the next section). Doing so will help you avoid any potential errors related to the copying and pasting of code.

    Note that the author acknowledges the use of cutting-edge AI, such as ChatGPT, with the sole aim of enhancing the language and clarity within the book, thereby ensuring a smooth reading experience for readers. It’s important to note that the content itself has been crafted by the author and edited by a professional publishing team.

    Download the example code files

    The code bundle for the book is hosted on GitHub at https://github.com/PacktPublishing/Godot-4-for-Beginners. 

    We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing. Check them out!

    Download the color images

    We also provide a PDF file that has color images of the screenshots/diagrams used in this book. You can download it here: https://packt.link/gbp/9781836203094

    Code in Action

    The Code in Action videos for this book can be viewed at https://packt.link/cFyK6

    Logo attribution

    Note that the Godot logo is used under the CC BY 4.0 license. Copyright © Godot Engine developers. Used with credit, not endorsement.

    Conventions used

    There are a number of text conventions used throughout this book.

    CodeInText: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and X handles. For example: “Now press Ctrl + S to save the scene as player.tscn in our Scenes folder.”

    A block of code is set as follows:

    extends Node2D
@onready var update_health_hud = $HUD
@onready var player = $Player
@onready var strawberries = $Collectibles
func _ready():
    player.level_strawberries = strawberries.get_child_count()
func _process(delta):
    update_health_hud.frame = player.get_hearts()


    When we wish to draw your attention to a command-line input or output in a set of steps, the relevant lines or items are set in bold:

    extends Node2D
var health : int = 100
var jump_strength : float = 220.5
var is_dashing : bool = true
var player_name : String = “Riptide”
var player_level : int = 23
var player_exp : float = 123.45
var has_key : bool = false
var spike_damage : int = 10


    On Linux, run the following command in the terminal: 

    Unzip Godot_v4.3-stable_linux.x86_64.zip -d Godot


    Bold: Indicates a new term, an important word, or words that you see on the screen. For instance, words in menus or dialog boxes appear in text like this. For example: “Enable Rotate Y and Disable Z in the Particle Flags settings.”

    
      Warnings or important notes appear like this.

    

    
      Tips and tricks appear like this.

    

    Get in touch

    Feedback from our readers is always welcome.

    General feedback: If you have questions about any aspect of this book or have any general feedback, please email us at customercare@packt.com and mention the book’s title in the subject of your message.

    Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you reported this to us. Please visit http://www.packt.com/submit-errata, click Submit Errata, and fill in the form.

    Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packt.com with a link to the material.

    If you are interested in becoming an author: If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, please visit http://authors.packt.com/.

    

    Share your thoughts

    Once you’ve read Godot 4 for Beginners, we’d love to hear your thoughts! Please click here to go straight to the Amazon review page for this book and share your feedback.

    Your review is important to us and the tech community and will help us make sure we’re delivering excellent quality content.

    Join our community on Discord

    Join our community’s Discord space for discussions with the author and other readers:

    https://packt.link/godot-4-game-dev

    [image: A qr code with a few black squares  AI-generated content may be incorrect.]

  



  
    Part 1

    Learning How the Godot Engine Works

    In this first part of the book, you’ll build a strong foundation in using the Godot game engine. We’ll begin by exploring Godot’s origins and what makes it a unique and powerful tool for game development. Then, you’ll get hands-on with the engine’s interface, learning how scenes, nodes, and the editor all work together. You’ll also take your first steps into 3D game development and dive into scripting with GDScript, Godot’s intuitive, Python-like language. By the end of this part, you’ll be ready to begin creating interactive games with confidence.

    This part of the book includes the following chapters:

    
      	Chapter 1, Let’s Get Godot-ing!

      	Chapter 2, Exploring the Godot Engine Interface

      	Chapter 3, Introduction to 3D

      	Chapter 4, Scripting with GDScript

    

  



  
    1

    Let’s Get Godot-ing!

    In this chapter, we’ll explore the history and core features of Godot 4.0, a game development engine renowned for its versatility and accessibility. Whether you’re an aspiring indie developer or a seasoned creator looking for a new tool, understanding what makes Godot unique will set the foundation for your journey into game development.

    This chapter serves two main purposes. The first is to introduce you to Godot’s background and key capabilities, showing why it has become a popular choice in the game development community. Next is to guide you through setting up Godot 4.0 and creating your first project, ensuring you have the tools and confidence to begin crafting your own games.

    In this chapter, we’re going to cover the following main topics:

    
      	What is Godot?

      	Setting up Godot 4

      	Creating a new project

    

    By the end of this chapter, you’ll not only have grasped the essential features that make Godot stand out, but also have the knowledge to install, launch, and create your first project in the engine. These are fundamental steps that lay the groundwork for everything we’ll accomplish in later chapters.

    Getting the most out of this book – get to know your free benefits

    Unlock exclusive free benefits that come with your purchase, thoughtfully crafted to supercharge your learning journey and help you learn without limits.

    Here’s a quick overview of what you get with this book:

    Next-gen reader

    
      
        
          	
            [image: ]
            Figure 1.1: Illustration of the next-gen Packt Reader’s features

          
          	
            Our web-based reader, designed to help you learn effectively, comes with the following features:

            [image: ] Multi-device progress sync: Learn from any device with seamless progress sync.

            [image: ] Highlighting and notetaking: Turn your reading into lasting knowledge.

            [image: ] Bookmarking: Revisit your most important learnings anytime.

            [image: ] Dark mode: Focus with minimal eye strain by switching to dark or sepia mode.

          
        

      
    

    Interactive AI assistant (beta)

    
      
        
          	
            [image: ]
            Figure 1.2: Illustration of Packt’s AI assistant

          
          	
            Our interactive AI assistant has been trained on the content of this book, to maximize your learning experience. It comes with the following features:

            [image: ] Summarize it: Summarize key sections or an entire chapter.

            [image: ] AI code explainers: In the next-gen Packt Reader, click the Explain button above each code block for AI-powered code explanations.

            Note: The AI assistant is part of next-gen Packt Reader and is still in beta. 

          
        

      
    

    DRM-free PDF or ePub version 

    
      
        
          	
            [image: ]
            Figure 1.3: Free PDF and ePub

          
          	
            Learn without limits with the following perks included with your purchase:

            [image: ] Learn from anywhere with a DRM-free PDF copy of this book.

            [image: ] Use your favorite e-reader to learn using a DRM-free ePub version of this book.

          
        

      
    

    
      
        
          	
            Unlock this book’s exclusive benefits now

            Scan this QR code or go to packtpub.com/unlock, then search for this book by name. Ensure it’s the correct edition.

          
          	
            [image: ]
            [image: ]
          
        

        
          	
            Note: Keep your purchase invoice ready before you start.

          
        

      
    

    Technical requirements

    You can find the example project and code for this book in the GitHub repository:

    https://github.com/PacktPublishing/Godot-4-for-Beginners

    This chapter’s code files are available here: https://github.com/PacktPublishing/Godot-4-for-Beginners/tree/main/ch1/godotintro

    Visit this link to check out the video of the code being run: https://packt.link/RjbW3

    What is Godot?

    The short answer is that Godot is a game engine. It was originally created in 2007 by Juan Linietsky and Ariel Manzur as an in-house tool for various Argentinian studios. Your next questions might be, “What exactly is a game engine?” and “What makes Godot so special?”

    Well, making a game is hard—really hard! There are countless moving parts that all need to work together perfectly. While it’s possible to build everything from scratch, most developers rely on a game engine to handle the heavy lifting.

    So, a game engine is a software framework that simplifies game development. It provides the core tools and systems for building a game—such as rendering, physics, input handling, and asset management—so that developers can focus more on gameplay, story, and design, rather than low-level technical code.

    What makes Godot so special?

    There are many reasons why Godot has become a popular choice for both beginner and experienced game developers. Here are some of the core features that make this engine stand out from the rest:

    
      	Open source and free: In 2014, Godot was released as open source under the MIT license. That means it’s completely free to use—even for commercial projects—and developers have full access to the source code. This makes Godot highly customizable and community-driven.

      	Versatile scene system: One of Godot’s most defining features is its scene system. Everything in Godot is a scene—and scenes are made up of nodes. Scenes can also be nested inside other scenes, making it easy to build complex, reusable, and modular components. This structure makes organizing and scaling a game project incredibly intuitive.

      	Powerful 2D and 3D support: Godot includes dedicated tools for both 2D and 3D development. Whether you’re making a pixel-art platformer or a fully-fledged 3D experience, Godot provides specialized workflows for both dimensions. While other engines also support both, Godot’s 2D system in particular is often praised for its precision and flexibility.

      	Resources—the other side of the coin: Alongside scenes and nodes, Godot uses something called resources—and they’re everywhere. A texture on a sprite is a resource. The audio you play is a resource. Even the path in a Path2D node is a resource. Resources are data containers that can be reused across your project, edited in the inspector, or saved and loaded from disk. They promote consistency, reduce duplication, and keep your projects lightweight and organized.

      	Lightweight and cross-platform: Godot is lightweight and quick to install and runs smoothly even on older machines. This low system requirement is a huge win for accessibility and inclusion—anyone can start making games without needing a high-end PC. Plus, when your game is finished, you can export it to a wide variety of platforms, including Windows, macOS, Linux, Android, iOS, and HTML5.

      	Thriving community and active development: Godot has a friendly, growing community of developers and educators. Whether you’re just starting out or are an experienced coder, there’s plenty of support through forums, Discord channels, tutorials, and documentation. The engine is under continuous development with regular updates and an open roadmap.

    

    Now that you’ve learned about the key features that make Godot such a powerful and beginner-friendly game engine—from its flexible node and scene system to its vibrant open-source community—you have a strong understanding of why it is a great choice for your game development journey.

    It’s time to move from theory to practice!

    In the next section, we’ll guide you through downloading and installing Godot, and help you run the engine for the very first time. Soon, you’ll be setting up your own projects and building your first games step by step. Let’s get started!

    Setting up Godot 4

    To download the latest version of Godot 4, follow these steps:

    
      	Go to Godot’s website (https://www.godotengine.org) and click on the Download Latest button, shown in Figure 1.4. Note that version 4.3 was the version in use at the time of writing (see Preface for details).

    

    [image: ]
    Figure 1.4 – The download page for Godot Engine 4 for Windows

    
      	The website should detect your operating system platform and take you to the correct download. Click on the Godot Engine button rather than the .NET one:

    

    [image: ]
    Figure 1.5 – The browser has detected the Windows operating system

    
      	If your platform cannot be detected, you can choose from one of the supported platforms by scrolling further down the page:

    

    [image: ]
    Figure 1.6 – Choose your own platform from the available options

    
      	Once the download is complete, it’s time to create our folder structure.

      	On Windows, open the ZIP file. The main executable will be named something such as Godot_v4.3-stable_win64.exe.
          	On macOS, double-click the ZIP file

          	On Linux, run the following command in the terminal:
            Unzip Godot_v4.3-stable_linux.x86_64.zip -d Godot


          

        

      

      	Extract this file to a folder on your PC. I recommend naming the folder Godot4.

      	Within this folder, create another folder called Godot 4 Projects. This is the folder where you will store all your projects made with Godot 4:

    

    [image: ]
    Figure 1.7 – Godot folder structure

    
      	Time to launch Godot! Right-click on the .exe file and choose Pin to Start to have Godot available in the Start menu:

    

    [image: ]
    Figure 1.8 – How to pin to Start

    
      	You can also click on Show more options and then choose Pin to taskbar so that Godot is always ready and waiting at the bottom of your screen:

    

    [image: ]
    Figure 1.9 – Show more options and Pin to taskbar

    
      	Double-click on the extracted .exe file within the Godot 4 folder to launch Godot 4!

    

    Godot is up and running. Our next step is to create our first project—our wonderful adventure in game development starts now!

    Creating a new project

    Having followed the steps in the previous section, you are now presented with the Godot Project Manager:

    [image: ]
    Figure 1.10 – The Godot Project Manager

    This is always the first window you see when you launch Godot. Here, you can create, remove, import, edit, and play game projects.

    Because of all the black ink needed to print images in dark mode, we will do our bit to save the planet by switching to light mode. There is no difference other than appearance. To do that, follow these steps:

    
      	Click on the Settings button in the top-right corner:
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    Figure 1.11 – The Project Manager Settings button

    
      	Now, change the Interface Theme dropdown to Light:

    

    [image: ]
    Figure 1.12 – Changing to the Light theme in the Quick Settings menu

    Now, let’s now walk through the steps to set up a new project in Godot 4:

    
      	Click on the + Create button in the top-left corner to create a new project:

    

    [image: ]
    Figure 1.13 – How to create a new project in the Godot Project Manager

    
      	We are now presented with a new window in which we can adjust the details of the project:

    

    [image: ]
    Figure 1.14 – The Create New Project sub-menu

    
      	The next step is to give our project a name. Let’s call it GodotIntro.

    

    Also, ensure that Project Path points to the Godot 4 Projects folder we created earlier and that the Create Folder button is toggled on:

    [image: ]
    Figure 1.15 – Initial settings for our new Godot project

    
      	This will create a new folder within Godot 4 Projects named GodotIntro. Creating a new folder for each new project in Godot will help us keep everything organized.

    

    You can leave Renderer in Compatibility mode. Each renderer option is explained here:

    
      	Forward+ is a renderer that is aimed at improving the rendering of lights on desktop platforms. This is not recommended for mobile development as it is not efficient.

      	Mobile uses a more efficient approach for lighting that is intended for mobile platforms, but can also run on a desktop. However, this renderer does not provide high-end graphical features.

      	Compatibility has even fewer high-end graphical features than Mobile, but it will run on most hardware.

    

    
      	Click on Create & Edit, and you will be presented with the following window:

    

    [image: ]
    Figure 1.16 – The main Godot engine editor interface

    
      	By default, Godot opens in 3D view. We can change this using the view menu at the top; however, Godot will change the view automatically once we add our first node.

    

    [image: ]
    Figure 1.17 – The context menu to switch views

    From here, we will create our first little project and then take a closer look at the interface in the next chapter:

    
      	Click on 2D Scene in the top left of the screen:

    

    [image: ]
    Figure 1.18 – The Scene window

    
      	Clicking this button creates Node2D as the root node of our scene. You can see it in the Scene window on the left-hand side. We will rename it by selecting it and pressing F2. Name it Main as it will be our main node for now:

    

    [image: ]
    Figure 1.19 – Renaming Node2D to Main

    
      	It’s important to get into the habit of being organized from the beginning. In the FileSystem window at the bottom left of the editor, create a new folder and call it Scenes. Do this by right-clicking anywhere in the FileSystem window and selecting New Folder…:

    

    [image: ]
    Figure 1.20 – Creating a new folder in the FileSystem window

    
      	Now, save the scene as main.tscn by pressing Ctrl + S and choosing the Scenes folder that you just created:
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    Figure 1.21 – Saving the main scene in the Scenes folder

    
      	Add a Label node as a child of Main (which is the Node2D we created earlier):

    

    [image: ]
    Figure 1.22 – Click the + button to add a new node

    
      	Now, search for the Label node:

    

    [image: ]
    Figure 1.23 – Searching for the Label node

    
      	Select it once found, and you will see it added to your scene tree:
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    Figure 1.24 – The Label node in the editor

    
      	Now, rename the Label node to GreetingsLabel:

    

    [image: ]
    Figure 1.25 – Renaming the Label node

    
      	With GreetingsLabel selected, on the right-hand side of the inspector, we can see the properties of the Label node. Enter your greeting in the Text property:

    

    [image: ]
    Figure 1.26 – Editing the Text property of the Label node in the inspector

    We can now run our scene to see the output by pressing F6 as this will run the current scene. Another way to launch the project is to press F5. A window will appear asking us to choose the main scene. Since we only have one scene, we will press the Select Current button. However, if we have multiple scenes, we could choose which one we want as the first scene that runs:

    [image: ]
    Figure 1.27 – Selecting the main scene of the project

    
      	When the project launches, you will see your greeting in the top-left corner of the screen:

    

    [image: ]
    Figure 1.28 – The output of our project

    
      	We can change the value of the Text property of the Label node in the inspector or using code.

    

    A script allows us to program custom behavior for our nodes. We use it to add logic to our node, such as playing sound effects, moving a character, or changing text.

    
      	Before we add a script to our Label node, let’s create a folder for scripts in FileSystem. Right-click in FileSystem, select New Folder, and call it Scripts:
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    Figure 1.29 – Adding a Scripts folder to our project

    
      	Right-click GreetingsLabel and select Attach Script…:

    

    [image: ]
    Figure 1.30 – Attaching a script to a node

    
      	A window pops up. Don’t change anything for the moment or worry too much about all the options. Just take note that the language is GDScript and the script name is created for us. Check the path and, if necessary, change it to your Scripts folder:
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    Figure 1.31 – The Attach Node Script menu

    
      	Edit the script so that it matches the following code and launch the project again by hitting the play button:
        extends Label
# Called when the node enters the scene tree for the first time.
func _ready():
    text = "Go Go Godot!"
# Called every frame. 'delta' is the elapsed time since the previous frame.
func _process(delta):
    pass


      

    

    Note that now, the output of the project has changed from Hello World! to: Go Go Godot!.

    
      [image: ] Quick tip: Enhance your coding experience with the AI Code Explainer and Quick Copy features. Open this book in the next-gen Packt Reader. Click the Copy button (1) to quickly copy code into your coding environment, or click the Explain button (2) to get the AI assistant to explain a block of code to you.

      [image: ]

      [image: ]The next-gen Packt Reader is included for free with the purchase of this book. Scan the QR code OR go to packtpub.com/unlock, then use the search bar to find this book by name. Double-check the edition shown to make sure you get the right one.

      [image: A qr code on a white background  AI-generated content may be incorrect.]

    

    Finally, we can make the scene more dynamic by making the label bounce around the screen like the famous DVD screensaver!

    Making the scene dynamic

    To do this, we need to break the problem into smaller parts:

    
      	Give the label an initial velocity (speed and direction).

      	Find out the dimensions of the screen.

      	Find out the size of the label.

      	Test whether the label has reached the left or right edge and reverse direction.

      	Test whether the label has reached the top or bottom edge and reverse the direction.

      	Repeatedly update the label’s position so that it moves.

    

    The velocity variable controls both the speed and direction of movement. Because it is a Vector2, we can pass through both the x and y values in one container.

    In this example, we’re setting the initial speed to 150 pixels per second along the x axis (to the right, because it’s positive) and 120 pixels per second along the y axis (downward, since Godot’s coordinate system starts from the top-left corner).

    Add these lines starting from the second line in the program:

    var xVelocity = 150 #150 pixels per second to the right
var yVelocity = 120 #120 pixels per second downwards
var velocity = Vector2(xVelocity, yVelocity)  #Initial speed and direction
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