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CLASSES, METHODS, AND INHERITANCE

A class is like a blueprint for an object.
All nodes in Godot are objects that
have their own class, which allows
each node to have its own set of
properties. Developers can choose
different objects based on their
coding needs.

Properties

float

Vector2

CenterOfMassMode

angular_damp
angular_damp_mode

angular velocity

ass

center_of_mass_meode

constant_force

0.8
0

6.8

true
Vector2(p, 8)
0

Vector2(8, @)

The Godot documentation shows all boo
the properties contained in a node o
class. Some of these properties can be .
adjusted in the Inspector, others will
be saet in the code. -

constant_torque 0.0
contact_monitor false
continuc 2]
custom_integrator false
false
e_mode 0
ravit e 1.8
inertia 0.0

Open the documentation for a

Type

I Property

Rigidbody2D here.

Methods
void integrate_forces(state: PhysicsDirectBodyState2D) virtual
void add_constant_central_force(force: Vector2)
void add_constant_force(force: Vector2, position: Vector2 = Vector2(0, 0))
void add_constant_torque(torque: float)
void apply_central_force(force: Vector2)
void apply_central_impulse(impulse: Vector2 = Vector2(0, 0))
void apply_force(force: Vector2, position: Vector2 = Vector2(0, 0))
void apply_impulse(impulse: Vector2, position: Vector2 = Vector2(0, 0))
void apply_torque(torque: float)
void apply_torque_impulse(torque: float)
Array[Node2D] get_colliding_bodies() const
int get_contact_count() const
void set_axis_velocity(axis_velocity: Vector2)
Return Method

@ CODENINJAS'

An object’s class might contain
methods as part of that class.

A method is a function that is
defined in a class. These methods
are like built-in functions that
developers might often use when
working with a node class. The
Godot documentation shows the
methods defined in the Node2D
class, and what each method
returns. Methods that don't
return anything are void.
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https://docs.godotengine.org/en/4.4/classes/class_rigidbody2d.html

@ CODENINJAS'

Inheritance allows a node
class to inherit properties
and methods from other
node classes. The Godot
documentation shows
which classes a node
inherits and the classes
that node is inherited by.

Canvasltem

Node2D

RigidBody2D

RigidBody2D

Inherits: PhysicsBody2D < CollisionObject2D < Node2D < Canvasltem < Node < Object

Inherited By: PhysicalBone2D

A 2D physics body that is moved by a physics simulation.

A RigidBody2D directly inherits
from the PhysicsBody2D class
and receives all the properties
and methods from the class plus
its inherited properties.

Some of these inherited
properties can be seen in the
inspector under their respective
categories.

Collision
Object2D

Gra

Mass Distribution
Deactivation
Solver

Linear

Angular

Constant Forces
CollisionObject2D
'_"’:‘! 10ve
Collisien
Input
O Node2D

Transform
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ACTIVITY 03: MEANY BIRD

In this project, you will create a side scrolling game where the user must avoid

obstacles to earn points! This game will help you learn about basic scripting in
Godot.

By the end of this activity, you will have explored inheritance, coded scripts, and
connected signals.
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3

Remember all projects will be stored in a path like:
/Users/[MyComputerUsername]/[Mylnitials]Godot

Don't worry if your path looks slightly different from the picture shown! All
computers have their own username.

v /Users/nappi/LNC

this is the computer’'s username, yours will be different

In the Godot Project Manager, create a new project.

28 Godot Engine - Project Manager o [m] X

B Projects & Asset Library

Name the project [Mylnitials]MeanyBird and adjust the project path so the project
is being saved in your folder. Make sure Create Folder is toggled on, set the
renderer to Compatibility, then click Create.

# Create New Project - O X

Project Name:

Project Path:
C:/Users/Jae Makitalo/Documents/|M-Godot/jmmeanybird & P Browse
The project folder will be automatically created.
Renderer:
Forward+
Mobile

. Compat

Version Control Metadata:

Cancel
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A Main root node and main scene need to be set for the project. This project is set
4 in a 2D environment so all nodes will be 2D.

Select the 2D Scene as the root node for this project. Rename the Node2D to
Main.

Scene

Create Root Node: O Main

2D Scene
3D Scene
User Interface

Other Node

Reminder:

Rename a node by double-clicking on it.

5 The main scene needs to be saved.

On the keyboard, press CTRL + S on to save the scene.

Scene Project Debug Editor Help
Scene QO [unsaved](*) X
4+ @ Filterrname, tt Q & OO B v A

O Main ®
EO 250% ©

e CODENINJAS' Activity 03: Meany Bird | 5




6 This project will contain multiple scenes, so use a Scenes folder to stay organized.

Currently, there are no folders in the FileSystem. Click the new folder icon, name
the new folder Scenes and click Ok.

¥ Save Scene As... = a X

4 Path:

FileSystem

Favorites: Directories & Files:

res://
@ Crea

Filter Files

W ET [H

Scenes

W Favorites:

Recent:

B res://
OK Cancel

& icon.svg

Save Cancel

The path will update from res:// to res://Scenes and the Scenes folder will appear
7 in FileSystem.

Check that the file is called main.tscn and click save.

& sSave Scene As.. - o

< 4 Path: r cenes -
FileSystem

Favorites: Directories & Files:

¢ res://

Filter Files

% Favorites:
B res://
= Scenes

& icon.svg
File: | main.tsen All Recognized (*.tscn, *.scn v

Save Cancel
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The main scene has been saved. Click the > arrow beside the Scenes folder to see
8 main.tscn inside.

FileSystem

Scene Project Debug Editor Help ¢ res://

Scene O main X Filter Eiles

+ @ Filter:name, tit Q K :
i % Favorites:

O Main ® : ) .
= Eer @ 250% © B res://
e Scenes
@ main.tscn

& icon.svg

9 Click the play button to playtest the project.
A window will pop up asking to define the main scene. Click Select Current.

Close the playtest window.

@ Please Confirm... = O X

No main scene has ever been defined. Select one?

You can change it later in "Project Settings" under the 'application’ category.

Select Cancel Select Current

Download BB Activity 03 - Ninja Starter Pack.zip. Open the file explorer and find
1 o the zipped starter code. Select on the folder and click Extract all.

— o X
B2 Downloads X +
& ™ (@] J > Downloads > Search Downloads Q
@ New ~ (}{, © [ﬁ @D = E T sort ~ O view ~ Eﬁ Extract all sen (T Details
~ Today I
B8 Desktop e
1 Downloads
S TTITTETII
B Music J
3 Documents Activity 03 - Ninja Starter Pack
68items 1 item selected 169 KB = 0
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11

12
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Select the file destination by adjusting the path or browsing the file explorer and
click extract.

= Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder:

C\Users\Jae Makitalo\Downloads\Activity 03 - Ninja Starter Pack Browse... |

B show extracted files when complete

Extract I Cancel

In Godot, select the res:// folder in FileSystem. This is where the starter code will
go.

In the file explorer, open the starter code folder, select the Assets, Scenes and
Scripts folders and drag them onto res:// in FileSystem.

Activity 03 - Ninja Starter Pack X +

AP @] [J > Downloads > Activity 03 - Ninja Starter Pack > Search Activity 03 - M  Q
® New - % 0 &) T TN Ssort v = View v (B Details
[ Name Date mod \ﬁ;d Type Size

~ Today

B Assets 2025-08-14 12:25 PM File folder
E3 Downloads

Scenes 2025-08-14 12:25 PM File folder

B Music
B  scripts 2025-08-14 12:25 PM File folder
T3 Documents

3items 3 items selected

Debugger Audio Animation Shader Editor




1 3 Open the Assets, Scenes, Objects and Scripts folders in FileSystem and check to

make sure that all the starter code has been imported.

FileSystem
¢ res://

Filter Files
B Assets

® Background.png

¥ Bird.png
Ground.png
PY_Caveback1.png
PY_Caveback2.png
£\ PY_Stalagmite.png
® Spike.png
B Scenes
B Objects
@ ground.tscn
am PY_stalagmite.tscn
am spikes.tscn
@ user_interface.tscn
@ main.tscn
e Scripts
¢ collectibles.gd
3 game_controller.gd
$¢ player.gd
$* score.gd
¥ score_system.gd
¥ spawnergd
¥ spikes.gd

14 Some errors may pop up in Godot's debugger. These can be ignored - they will

resolve themselves later.

Debugger Audio

@ CODENINJAS'

Animation

Shader Editor

Intel - Intel(R i Xe Braphics
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N

Pause for Sensei Stop #1! \

Before continuing, check with a Code Sensei and
make sure main scene is set up and all files are
imported correctly.

Reminder: Save your work!

1 5 Add a background image to the project.

Add a Sprite2D as a child node to Main. Rename the new node to Background.

Scene Project Debug Editor Help

Scene
+ & File

O Main

® Background

Remember, Nodes can be added by doing any of the following:

e Selecting the parent node and pressing CTRL + A on the keyboard
e Clicking the + button

¢ Right-clicking on the parent node and selecting Add Child Node

@ CODENINJAS'

=+ Add Child Node...
eene & Instantiate Child Scene...
+ @ Filter: name, t:type : ~ Expand/Collapse Branch
O Main M Cut
0 Copy
& Attach Script...

I Rename

4 Move Up

Reminder:

A Sprite2D is a node that displays a 2D texture, such as an
image.
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In the Inspector for Background, locate Texture <empty>. Select the drop-down
1 6 arrow and select Quick Load. Quick Load will show all possible textures in the
directory.

Select the background image.

Pro Tip:

If the wrong texture is loaded, click on the reset arrow
beside Texture to remove it.
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1 7 Adjust the background image in the game using Pan Mode == so the whole image
is visible. The mouse wheel can be used to zoom in or zoom out as needed.

1 8 The background is currently unlocked.

Click the lock icon to prevent accidental movement of the background image. An
icon will appear next to the node in Scene to show that it is locked.

Background locked
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1 9 In Scene, add a Camera2D as a child node to Main.

Scene

+ @ Filter:iname, tt Q B

O Main 10
® Backgroumd Qo
% Camera2D 10

20 Playtest the project. What do you notice?

In the playtest window, notice that only a small part of the background image can
be seen. The viewport dimensions should be narrower to focus on the player’s
movement, like a phone screen.

@ JMMeanyBird (DEBUG) — O X

Pinpit O20 O30 ©® % R RN - H : 1152x648

The viewport is the section of the project that can be seen in the playtest
window.

Close the playtest window.
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21 Update the viewport dimensions.

In the top left corner of the editor, click Project and open Project Settings.

Scene Project Debug Editor Help

Seere Project Settings...

+ & Version Control

O v Export...
® Pack Project as ZIP...

@, Install Android Build Template...
Open User Data Folder

Tools

Reload Current Project

Quit to Project List

Under General, find Display then Window and set the Viewport Width to 400,
22 and the Viewport Height to 600.

Close the project settings.

#8 Project Settings (project.godot) = (=] x

Q  Advanced Settings @

Application
Config

Run

Display
L Window

Buses
Internationalization
Rendering
Stretch
(c]
Common
Fonts
Theme
Rendering de fractional
Handheld
Orientatior

V-Sync
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Playtest the project again. Notice how the dimensions of the viewport have
23 changed.

What else needs to be fixed? Are the sky and grass visible in the viewport?

@ JMMeanyBird (DEBUG) - m} X

PInput O2D O30 @ | @ 2 eI ¢ 400x600

Close the playtest window.

Most of the background image can’t be seen in the viewport when playtesting.
24 The camera’s zoom can be adjusted to fix this.

In the Inspector for Camera2D, adjust the Zoom to include the ground, clouds,
and sky within the camera view. The entire background image width should not
be included.

Remember, the pink lines in the 2D workspace will show the camera’s view.

Inspector

Filter Properties
o Camera2D
0.0
0.0
Drag Center
@ on
B on
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Pro Tip:

Changing the x value of zoom will also change the y

value. The chain icon symbolizes that the component
ratio is locked, and the values will scale respectively.

25 Playtest the project. Does the camera view look as intended?

Close the Playtest window.

@ JMMeanyBird (DEBUG) — O X

P Input O 2D 3D RN - H : 400x600
f

Note: This playtest window shows the camera view zoomed to 0.4.

/ Pause for Sensei Stop #2! \

Before continuing, check with a Code Sensei to
ensure the background and camera are set up
correctly.

Reminder: Save your work!
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Let's start setting up the player.

26

Add a RigidBody2D as a child node to Main and rename it Player.

The Player node will show a warning symbol. The player does not have a shape
currently, preventing it from colliding or interacting with other objects.

& Player

Node configuration warning:
+ This node has no shape, so it can't collide or interact with other objects.

Consider adding a CollisionShape2D or CollisionPolygon2D as a child to define its shape.

New Concept: RigidBody2D

Remember the RigidBody3D node from Dropping Bombs?
= A RigidBody2D is the same but for 2D environments. This
is used as the base for the player in this project so forces

like gravity can be automatically applied to the player.
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27

28

@ CODENINJAS'

Before giving the Player a shape, let's give it a texture. Add a Sprite2D as a child
node to Player.

Scene

+ & Fitername tt QA B

O Main (0
® Background Qe

& Camera2D (0}
& Player A G
® Sprite2D (O]

In the Inspector for Sprite2D, update the texture with the bird image. Refer to
Step 16 as needed.

Notice the size of the bird compared to the background image. The bird is too
large!

In the Inspector for Sprite2D, select Transform and adjust the Scale.

Scale the bird down enough to leave space to add obstacles later.

Inspector

E @

® Sprite2D

Filter Properties Q

M Sprite2D

Texture N & g::uf v

Offset
Animation

Region
O Node2D

Transform
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29 Playtest the project. How does the bird’s size appear, relative to the background
image?

® JMMeanyBird (DEBUG) - O

Input O2D O 3D o [ : 400x600
P In|

Close the Playtest window.

Note: This playtest window shows a bird scaled at 0.3.

30 The Player still needs a shape.

In Scene, add a CollisionShape2D as a child node to Player. The CollisionShape2D
node will show the warning symbol until a shape is assigned in the Inspector.

Scene
+ @ Filter:name, tt QA K

O Main
® Background
# Camera2D
& Player

I_ ® Sprite2D
[ collisionShape2D

Node configuration warning:

* A shape must be provided for CollisionShape2D to function. Please create a shape resource for it!
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In the Inspector for CollisionShape2D, locate Shape <empty> and select the
31 drop-down arrow to choose a new shape for Player from the drop-down menu.

A rectangle shape will work best for this project.

Inspector
E o :
[ CollisionShape2D
Filter Properties
[ CollisionShape2D
Shape <empty> D
C -L. New WorldBoundaryShape2D

c /" New SegmentShape2D
4 New SeparationRayShape2D

C
O New CircleShape2D

L O New Recta ngleShape2D
O New CapsuleShape2D
() New ConvexPolygonShape2D
M New ConcavePolygonShape2D

(i Quick Load...

(iw Load...
Material
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32 The shape will need to cover the bird texture so that collisions can be monitored.

Select the CollisionShape2D in Scene and use the mouse wheel to zoom in on the
bird in the 2D workspace.

Scene

+ @ Filter:name tt Q K

Main
Background
Camera2D
Player
Sprite2D
CollisionShape2D

A small blue box with red dots will become visible. This is the CollisionShape2D
that was added to Player.

Pro Tip:

Use Pan Mode — to center the bird texture and
CollisionShape2D.
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The shape needs to be resized. The shape will not fit the bird texture exactly.
33 Choose whether to resize the shape so it's slightly larger than the texture, or
slightly smaller.

A larger collision shape could make the game harder to play, while a smaller
collision shape would make the game easier and more rewarding to play.

Click back to the cursor tool M and drag the red dots to resize the shape to fit the
bird texture.

¥ & 0 2 B -+ N A

larger smaller

e CODENINJAS' Activity 03: Meany Bird | 22



In the Inspector for Player, select the Ordering drop-down menu and change the
34 Z IndexfromOto 1.

Inspector
:  (w
S P

Mass Distribution
Deactivation

Solver

Linear

Angular

Constant Forces

O CollisionObject2D

Disable Maode Remove
Collision

Input

©O Nodez2D
Transform
CanvasItem

Visibility
Ordering

All nodes are automatically assigned a Z Index of 0. Changing the Z Index of
Player from O to 1 ensures the Player can always be seen in front of the
background.

4 N

Pause for Sensei Stop #3!

Before continuing, check with a Code Sensei and
make sure the Player setup is correct.

Reminder: Save your work!
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35 Now that the Player has been set up, let's add in some controls.

In the FileSystem, find player.gd script in the Scripts folder. Drag the script to the

Player node to attach the script.

FileSystem

4 res://Scripts/player.gd

Filter Files

W Favorites:
B res://
B Assets
B Scenes
B Scripts
£ collectibles.gd
¥ game_controller.gd
£ move.qd
¢ player.gd
¢ restart.gd
¥ score.gd
#¥ spawner.gd

@ CODENINJAS'

a
Q I

Scene

+ @ Filter:name, tt Q K ¢

C Main
® Background
¥ Camera2D
& Player
® Sprite2D
[ CollisionShape2D
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36

Check which script is attached by hovering the cursor over the script icon beside
the Player node in Scene or, in the Inspector for Player, scroll down to the bottom
and find Script.

If the incorrect script is attached, select Player in Scene and click the detach script
icon or click the Md icon beside Script in the Inspector.

Scene O Node

Process

4+ @ Filter:name, tit Q B ¢

Physics Interpolation
O Main ©

® Background aoe
# Camera2D 10

& Player F e
Open Script: res://Scripts/player.gd
® Sprite2D - a P

Auto Translate

Editor Description

Script £ ¥ playergd ~

+ Add Metadata

O CollisionShape2D ©

37 Click the script icon beside Player to open the player.gd script.

Scene
+ @ Filteriname, tt Q B

O Main
® Background Qo

¥ Camera2D (0]
& Player F o
® Sprite2D o
[ CollisionShape2D (0]
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38 The top of the editor shows the script editor is open.

The player script is open and contains some comments to show where different
parts of the code will go in the script.

To the left of the code editor, there is a section which shows the scripts that have
been opened and edited, as well as the script currently open in the editor.

'2D 133D K Script &L Game & AssetLib
Open scripts

GoTr Debug (@ Online Docs ¢ Search Help ¢ L]

# I d Q J ends RigidBody2D Opens Script editor
player.g 3

Current script

The player script will be coded to push the bird up when the left mouse button is
clicked.

39 The first line of code in the script reads extends RigidBody2D.

This allows the script to inherit methods from the RigidBody2D class so they can
be referenced or called when writing the code.

extends RigidBody2D
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40

The player script needs a variable.

When creating a variable that can be accessed and changed in the Inspector,
@export is used.

To create a variable in GDScript, the key word var is required, followed by the
variable name.

Godot requires the type of variable to be declared (String, Integer, Node2D, etc).

create variable variable type

@export var variable_name: VariableType

variable name

change in Inspector

In Godot, variables should be named in lower case, using an underscore to
separate words. This is called snake_case.

One-word names remain lower case. Example: snake
In the Inspector, Godot automatically capitalizes variable names in snake_case.

Nodes in Scene do not follow snake_case, but instead use PascalCase where the
first letter of each word is capitalized.

Inspector

@export var snake_case: VariableType E o
& Player

Filter Properties

%t player.gd
Snake Case Assign...

& RigidBody2D
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41 Try creating a variable!

This script will need an @export variable named velocity of type int (integer).
Add code to create the velocity variable under TODO 1.

extends RigidBody2D

0 ~J O U N NN

Save the script and check in the Inspector for Player. Does the variable show up in
the inspector?

Inspector
E &
& Player

Filter Properties

¥ player.gd
Velocity 0
& RigidBody2D
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Check the code! Update the script as needed.

42

extends RigidBody2D

@export var velocity: int

Before continuing with the code, let’s look at how GDScript and JavaScript syntax
43 differ when creating functions.

GDScript is very similar to Python and relies on indents and colons instead of
brackets to organize code into functions, loops, and conditionals.

In both GDScript and JavaScript, a keyword to define the function is used,
followed by a function name and a set of soft brackets () for any parameters.

define function function name parameters

/

2 function function_name(parameters: any;f{

3 //function body
4 1 function body
define function function name parameters

func function_body(parameters: any):

function body
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A4

45

Under TODO 2, use the keyword func to define a new function, followed by the
method name, _integrate_forces.

Double click the code completion to complete the method.
The _integrate_forces() method has a PhysicsDirectBodyState2D parameter.

The -> void shows what the method returns. This method is void, meaning it
does not return anything.

Make sure the : (colon) is added after the method definition (the method’s name,
parameters and return type).

func _integr
fu _integrate_forces(state: PhysicsDirectBodyState2D) -> void:

The _integrate_forces() method is called at the same time the engine
calculates physics, which happens a set number of times per second.

Since rigid bodies are controlled by Godot's built-in physics engine, their
properties can't just be updated since these changes may conflict with built-in
physics. The _integrate_forces() method is used to “break” the physics engine
and update properties (like applying velocity) to a rigid body.

_integrate_forces(): Part of the RigidBody2D/3D classes, this
method is called during the physics processing step of the main
loop. This method modifies the simulation state of the object.

Parameters:

1. state (PhysicsDirectBodyState2D/3D): provides direct
access to a physics body, allowing changes to physics
properties.

Returns (void): this method is void, it returns nothing.
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46

47

A8

After adding in the method, the script editor will send an error. This is because
the method is missing the indented code for the body.

The script editor will always send an error when indentation or code for the body
of a function or method is forgotten.

func _integrate_forces(state: PhysicsDirectBodyState2D) -> void:

Methods vs Functions
Methods are built-in functions that are part of a Node class.
Functions are user-defined functions that don't have ties to a class.

Inside the _integrate_forces() method, start an if-statement. Don't forget to
indent the code inside the method!

func _integrate_forces(state: PhysicsDirectBodyState2D) -> void:

if

If-statements in GDScript are formatted similarly to functions in GDScript with a
colon and indentation for the statement body, unlike JavaScript which uses curly
brackets.

In GDScript, parentheses () can be used but are not needed to hold the condition
that needs to be true for the if-statement.

7 if (condition) {
8 // then
9 } JavaScript

LR CondaEion:

GDScript
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49

With the help of the if-statement, the _integrate_forces() method will be
coded to:

e Check if the click action is pressed

o Ifit's true, give the player a velocity boost

Using the keyword Input, code the if-statement to check if the click action is
pressed.

Input:

The key word Input accesses the Input class which handles key presses, mouse
buttons and movement, gamepads, and input actions. Actions and their events
can be set in the Input Map tab in the Project Settings.

Input.is_action_just_pressed(): returns true when the user has
started pressing the action event in the current frame or physics tick. Will
only return true in the frame or tick that the user pressed down the
button. This is useful for code that needs to run only once when the
action is pressed, instead of every frame while it's pressed.

Parameters:

1. action (StringName): the name of the action event.

Returns (boolean): whether the action was initiated in the current frame

func _intedgrate forces(state: PhysicsDirectBodyState2D) -> void:
if Input.is_action_just_pressed("click"):
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Using the assignment operator =, give the player a velocity boost by updating the
50 linear_velocity parameter inside the if-statement.

_integrate_forces(state: PhysicsDirectBodyState2D) -> void:
if Input.is_action_just_pressed("click"):
linear_velocity =

New Concept: Linear Velocity

Linear Velocity measures how fast a RigidBody changes
its position in a straight line.

51 Assign linear_velocity to Vector2.UP.

Vector2() creates a 2D vector with an x and y coordinate of 0 unless specified
otherwise.

Using the constant .UP creates a vector where x = 0 and y = -1. Since the positive
Y axis is down in 2D, a negative Y value will point up.

_integrate_forces(state: PhysicsDirectBodyState2D) -> void:

if Input.is_action_just_pressed("click"):
linear_velocity = Vector2.UP
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A vector like Vector2.UP is usually used to represent a direction and multiplied by
52 some other value to specify how far in that direction to move.

Using the multiplication operator *, multiply Vector2.UP by the velocity
variable. This will move the player up by the value of velocity.

func _integrate_forces(state: PhysicsDirectBodyState2D) -> void:

if Input.is_action_just_pressed("click"):
linear_velocity = Vector2.UP * velocity

Save the script.
53 Look in the script editor. What do you notice?

There is a warning symbol! Click on the warning symbol to view the warning.

£ i % ulird 1 Tabs

[Ignore]Line 14 (UNUSED PARAMETER): The parameter "state" is nevi

What might it mean? How could it be fixed?

54 The parameter state is not used in the _integrate_forces() method.

This does not cause any issues in the code or prevent the game from working. To
prevent the warning from showing up, add an underscore _ in front of the
parameter state. Godot will ignore the parameter and the warning will disappear!

func _integrate_forces(_state: PhysicsDirectBodyState2D) -> void:
if Input.is_action_just_pressed("click"):
linear_velocity = Vector2.UP x velocity

Save the script.
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55 Playtest the project. What happens to the bird when the mouse button is clicked?

% JMMeanyBird (DEBUG) - ] X

Pinput O20 O30 © % B * . : 400x600

The bird falls off the screen!

Close the playtest window.

56 After playtesting, some errors can be seen in the Debugger.

Click on the Debugger in the bottom panel.

Godot Engine v4.4.stable.official.4c3llchee - https://godotengine.org
OpenGL API 3.3.0 - Build 27.20.1P0.8853 - Compatibility - Using Device: Intel - Intel(R) Iris(R) Xe Graphics

Filter

Output @D r(215) Audio Animation Shader Editor

e CODENINJAS' Activity 03: Meany Bird | 35




57

58

In the Debugger, toggle to Errors and read the errors.

What might the errors mean? How might the errors be resolved?

®Errors (215)

Expand All  Collapse All

'he InputMap action "cli

p action "click" doesn'

Output @ Debugger (215) Audio Animation Shader Editor

The click action used in the player.gd script does not exist. The action needs to
be added to the Input Map in the project settings.

In the top left corner, find Project and open Project Settings.

Scene Project Debug Editor Help

Scene Project Settings...

JL Version Control

O W Export...
® Pack Project as ZIP...

o Install Android Build Template...
s Open User Data Folder

@ Tools

Reload Current Project

Quit to Project List
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In Project Settings, toggle to Input Map. Type the name of the action, click, and
59 click + Add.

® Project Settings (project.godot) - (m] x

Input Map

| ter b e L rent L2
X = Add Show Built-in Actions @

Action Deadzone

c _integrate_forces(_state: PhysicsDirectBodyState2D) -> void:
if Input.i ) Ll R &

linear_velocity = Vector2.UP x velocity

Pro Tip:

The name of the action must match the spelling and
the capitalization used in the code!
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60 The click action has been created but is not linked to any input yet.

On the right side of the click action, select +.

Input Map

(]

[: Show Built-in Actions @

Action
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61 Under Mouse Buttons, select Left Mouse Button and click OK.

¥ Event Configuration for "click” = D X

Left Mouse Button - All Devices

& Keyboard Keys

® Mouse Buttons

Left Mouse Button
Right Mouse Button
Middle Mouse Button
e Wheel Up
se Wheel Down
e Wheel Left
Wheel Right

e Thumb Button 1

Additional Options
Device: All Devices
Alt Shift Ctrl Windows Command / Control (auto)

OK Cancel

Pro Tip:

Expand the Input types by clicking on the > arrow!
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62 The Input Map now shows the click action and its input!

Click Close to exit the project settings and save the scene.

# Project Settings (project.godot) = o X

63 Playtest the project. What happens when the left mouse button is clicked?

@ JMMeanyBird (DEBUG) — (] >4

Pinput O20 O30 ®© * B % ¢ @& I, il @ 400x600

The bird still falls off the screen! Why might that be?

Close the playtest window.
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In the Inspector for Player, check the value of Velocity. Has the value been
64 updated yet? It has not!

Set Velocity to a value around 300 and save the scene.

Inspector
E ® B @
£ playergd

Filter Properties

£+ playergd

Velocity s 300
& RigidBody2D

Mass 1.0

Physics Material ~ <empty> +

Gravity Scale 1.0

65 Playtest the project. Click with the mouse in the playtest window to test the
velocity.

r

@ JMMeanyBird (DEBUG) — ) X

Pihput O2D O30 ® % K P a . 400x600

Does the bird move up enough? Try changing the value of velocity in the
Inspector until you can keep the bird mid-screen without clicking too often.

Close the playtest window.
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4 N

Pause for Sensei Stop #4!

Before continuing, check with a Code Sensei and
make sure the player script code and click action are
correct.

Reminder: Save your work!

\_ /

Before continuing with the project, a global variable needs to be added to the
66 project settings.

In the top left corner, find Project and open Project Settings.

Scene Project Debug Editor Help

Scene Project Settings...

JL Version Control

O W Export...
® Pack Project as ZIP...

o Install Android Build Template...

© Open User Data Folder
@ Tools

Reload Current Project

Quit to Project List
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67 Toggle to Globals and click the file icon.

Globals

Autoload
Path: Set path or "Add" to create a script I Node Name:

Name Global Variable

68 In Directories & Files, open the Scripts folder.

@ Open a File —

4 Path: res:/

Favorites: Directories & Files:

Scenes Scripts

Recent:

B Scenes

All Recognized (*.tres, *.res, *.gd, *.gdc, *.tscn, ...) v

Cancel
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69 Select score_system.gd and click Open.

< 4 Path: res://Scripts

Favorites: Directories & Files:

collectibles.gd game_controlle tgd score.gd  score_system.g spawner.gd spikes.gd
r.gd

Recent:

B Scenes

File: score_system.gd All Recognized (*.tres, *.res, *.gd, *.gdc, *.tscn, ...) ¥

Open Cancel

Check that Path is set to res://Scripts/score_system.gd and Node Name is set to
70 ScoreSystem, then click +Add.

Globals

Autoload

Path: .gd ode Name: S em =+ Add

Name Global Variable
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A new global variable ScoreSystem will appear. Make sure Enable is checked and
71 click Close.

B Node Name:

Path

em.gd

72 It's time to spawn some obstacles for the Player to avoid!
In Scene, add a Node2D as a child to Main and rename the new node Spawner.

Check that Spawner is a child of Main, not Player.

Scene

4+ & Filteriname, tt QA E 3

O Main (O
® Background a o
& Camera2D 1O
& Player

® Sprite2D

[ CollisionShape2D

O Spawner
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73 In FileSystem, find spawner.gd in the Scripts folder and attach the script to the

Spawner node.

FileSystem

4 res://Scripts/spawner.gd

Filter Files

% Favorites:
s res://
s Assets
B8 Scenes
B Scripts
£ collectibles.gd

£ game_controller.gd

¢ player.gd

¥ score.gd

¥ score_system.gd
£ spawner.gd

¢ spikes.gd

& icon.svg

Scene

Of + @ Fitername, tt Q K ¢

Q IF O Main ©®

® Background a o
¥ Camera2D (O]
& Player F ©®
@ Sprite2D (O]
[ collisionShape2D (O]
O Spawner F o

In the Inspector for Spawner, locate Spikes <empty>. Select the drop-down
74 arrow and select Quick Load to view all scenes in the FileSystem, then click the

spikes.tscn scene.

Inspector

E &

O Spawner
Filter Properties

£+ spawner.gd

<empty> D

am New PackedScene

(w Quick Load...

C (@ Load...
Transform

Canvasltem

@ CODENINJAS'

B8 Select Scene - D

»w** PY stalagmite.tscn

se®* spjkes.tscn

se** yser_interface.tscn

main.tscn

res://Scenes/Objects/ground.tscn

Fuzzy Search @ Addons @
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75

76

@ CODENINJAS'

Underneath Spikes, set Height to 200 and Spawn Time to 2.0 to start. These

values can be customized later.

Inspector

E

O Spawner

Filter Properties

£ spawner.gd

Spikes D =

Height s} 200

Spawn Time #) 2.0
O Node2D

Save the scene.
Playtest the project. Are there spikes spawning in the scene?

Notice that the spikes spawn on the right side of the viewport before
disappearing, but they aren’t moving across the screen!

# JMMeanyBird (DEBUG) - m|

PInput O20 O3 © % R

Close the playtest window.
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77

78

In FileSystem under Scenes, find the spikes.tscn scene inside the Objects folder.
Double click on the file to open the scene.

FileSystem
{ res://Scenes/QObjects/spike [

Filter Files Q I-

% Favorites:
s res://
[ s Assets

s Scenes
L Il Objects
@ ground.tscn
am PY_stalagmite.tscn
am spikes.tscn
#m user_interface.tscn
@ main.tscn

B Scripts

& icon.svg

The spikes.tscn scene should open automatically and display a new node tree
with a new root node, Spikes.

Scene
+ & Filter:name tt Q &

% Spikes F o
® SpikeBottom
[ CollisionBottom
® SpikeTop
[ CollisionTop
O Move
b Score

[ CollisionShape2D

If new node tree has not appeared in Scene, toggle the scene from main to spikes.

o % spikes X
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79 In the Inspector for Spikes, set Speed to 600 and save the scene.

Inspector
E &
% Spikes

Filter Properties

¥ spikes.gd
Speed f's) 600

Time to Destroy 1

% CharacterBody2D

80 Playtest the project. What are the spikes doing in the scene?

The spikes now move across the screen but disappear before reaching the left
side!

#® JMMeanyBird (DEBUG) - 0

Pinpit O20 030 © % R ENY : 400x600

Close the playtest window.
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81

82

In the Inspector for Spikes, set Time to Destroy to 2 and save the scene.

Inspector
E b
% Spikes

Filter Properties
£+ spikes.gd
Speed s} 600
Time to Dest £) 2
% CharacterBody2D

Playtest the project. Do the spikes move off the screen before disappearing?

® JMMeanyBird (DEBUG)

P Input

O 2D

Close the playtest window.

@ CODENINJAS'

O3 ® ¥ B
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8 3 Customize the values of Speed and Time to Destroy.

84

@ CODENINJAS'

Inspector

E @

% Spikes
Filter Properties

¥ spikes.qd
Speed 's) {0[0]

Time to Dest £€) 3

Speed: Choose a value that adds some difficulty to the game without making it
impossible to avoid the spikes.

Time to Destroy: Choose a value that allows the spikes to leave the viewport

before destroying them. Spikes moving at a slower speed will require a larger
Time to Destroy.

Toggle back to the main scene.

In the Inspector for Spawner, adjust the Height and Spawn Time.

Inspector
E o

O Spawner

Filter Properties Q

£ spawner.gd
Spikes 9 “ v

Height

Spawn Time £
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85

The spikes will spawn at a random y position from -height to +height.

A smaller height value such as 50 will create level spikes with only a small height
difference.

® JMMeanyBird (DEBUG) 5 :

n PInput O20 O3D © % B & ! @& =7 =3 ¢ 400x600

Height = 50

A larger height value such as 250 will create spikes with a larger height difference
and provide a more challenging game.

& JMMeanyBird (DEBUG) = o

nput O2D0 O3 *x B % H 400x600

Height = 250 u

If the height value is too large, the bottom of the spikes can be seen.

2 MMeanyBird (DEBUG) O

Piput O20 O3D © * B % H 400x600

Height = 500 “

A

When playtesting, make sure the bottom of the spikes cannot be seen.
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86 If needed, return to the Inspector for Player and adjust the value of Velocity.

Inspector
E b
& Player

Filter Properties

¥ player.gd
Velocity ') 300

If there is a large difference in the spikes spawn height, a smaller velocity value
could make it easier to avoid the low spawning spikes.

-

~

Pause for Sensei Stop #5!

Before continuing, check with a Code Sensei and
make sure the global script was added and the
spawner is set up correctly.

Reminder: Save your work!

\_ /

In FileSystem under Scenes, find ground.tscn inside the Objects folder. Drag the
87 ground.tscn scene onto the Main node in Scene to make Ground a child to Main.

Scene

FileSystem
4 res://Scenes/Objects/grou  [] + @ Filterrname, tt QA K

Filter Files Q 1 O Main
® Background aoe
& Camera2D ©
& Player F e

® Sprite2D (o]

% Favorites:

s res:/
[ s Assets
B Scenes

[ collisionShape2D ®
O Spawner F o

[ Ground a o

L B Objects
L

am ground.tscn

am PY_stalagmite.tscn
am spikes.tscn
am user_interface.tscn
@ main.tscn
s Scripts

& icon.svg
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88 Playtest the project. What can be noticed about the ground and the spikes?

2 JMMeanyBird (DEBUG) - ) X

Pinput O20 O30 ©® % E 5 o : 400x600

Close the playtest window.

Notice that the spikes spawn behind the ground, instead of in front of it. This
89 makes it hard to spot the bottom spike sometimes.

In the Inspector for Spawner, open the Ordering drop-down menu.

Change the value of Z Index from 0 to 1. This will make sure the spikes are always
visible in front of the ground.

Inspector

## spawner.gd

O -

O Node2D
Transform

Canvasltem

Visibility
Ordering
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920

Userinterface a child to Main.

FileSystem

< res://Scenes/Objects/user [}

Filter Files

Q -

% Favorites:
s res://
l s Assets
s Scenes
L il Objects
am ground.tscn
am PY_stalagmite.tscn
@ spikes.tscn
@ user_interface.tscn
@ main.tscn
B Scripts

& icon.svg

91

SE

+

ene

In FileSystem under Scenes, find user_interface.tscn inside the Objects folder.
Drag the user_interface.tscn scene onto the Main node in Scene to make

@ Filter: name, t:it Q B E

O Main
® Background
¥ Camera2D
& Player
® Sprite2D
[ CollisionShape2D
O Spawner
(3 Ground

Y UserInterface

© @000 0000

Playtest the project. Is something wrong with the user interface?

#® JMMeanyBird (DEBUG)

?Ihput O2D O 3D

Close the playtest window.

@ CODENINJAS'

© ¥ B

400x600
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92 The user interface displays the game over canvas throughout the whole game!

This can be managed through a game controller script.

In FileSystem, find the game_controller.gd script inside the Scripts folder and

attach it to the Main node.

FileSystem Scene

4 res://Scripts/game_control [ 4+ & Filter:name, tt Q K ¢

Filter Files aQ ff O Main

* Favorites: ® Background
W res:// # Camera2D

B Assets & Player

s Scenes ® Sprite2D
B Scripts O collisionShape2D

L‘ﬁ' collectibles.gd O Spawner

## game_controllergd tJ Ground

# playergd 4 UserInterface

# score.qd

#¥ score_system.gd
£ spawner.gd

## spikes.gd

% icon.svg

Click on the script icon to open the game_controller.gd script.

F o
a o
0]
F o
0]
0]
F o
a e
a o

Read through the script - it's okay if you don't fully understand everything.

Scene
+ & Filter:name, tt Q K

O Main
® Background
¥ Camera2D
& Player
® Sprite2D
[ CollisionShape2D
O Spawner
[3 Ground

7 Userlnterface

@ CODENINJAS'

(O]
©
0]
(O]
O]
©
©
1 ©
1 @

.
.
.
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93

924

In the Inspector for Main, set User Interface to the Userinterface node and
Spawner to the Spawner node.

Inspector
E &
O Main

Filter Properties

4% game_controller.gd

User Interfac € [(#] UserInter

Spawner ) O Spawner
O Node2D

Playtest the project. The game over screen is now gone, but what happens when
the player collides with the ground or a spike?

& JMMeanyBird (DEBUG) — ] X

PInput O2D O30 ® % K P @ L. 400600

4

Close the playtest window.
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95 When the player hits the ground or a spike, nothing happens!

A signal needs to be connected to make something happen when the Player
collides with objects.

At the top of the Player node's Inspector, toggle the window to Node. What
signal might be used?

M  Signals [0 Groups

Filter Signals Q

& RigidBody2D
body_entered(body: Node)
body_exited(body: Node)
body _shape_entered(body ...
body_shape_exited(body._ri...
sleeping_state_changed()

@ CollisionObject2D

Reminder:

Signals are messages that nodes emit when something
specific happens to them. Other nodes can connect to the
signal and call a function when the event occurs.
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26

The player's body_entered signal will be used to send a message when Player (a
RigidBody2D) collides with the body of any other node.

To connect the body_entered signal, double click on the signal or right click on

the signal and click Connect.

N Signals [  Groups

Filter Signals Q

& RigidBody2D
[+ body _entered(body: Node)
[ body_exited(body: Node)
[ body shape_entered(body ...
body_shape_exited(body_ri...
sleeping_state_changed()

@ CollisionObject2D

97

Node
N SEHELS = Groups

Filter Signals Q

& RigidBody2D
= [ body

& Connect...
B body_ ,
-Q'J
B bod
- I0) Copy Name
> body.

B sleep ,'.,'¢Open Documentation

@ CollisionObject2D

A signal needs to be connected to a Receiver Method in a script.

The body_entered signal will connect to the player.gd script which is attached to

the Player node.

The player script does not contain a receiver method yet, so one will be

automatically created.

Select Player and click Connect.

From Signal:

Connect to Script:

O Main

@ CODENINJAS'
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98

which nodes have connected signals.

In Scene, the signal symbol will appear next to the Player node. This shows

In the Player’'s node window, the green symbol shows that the signal is
connected to the receiver method _on_body_entered().

Scene
+ @

O Main
® Background
& Camera2D

& Player

® Sprite2D

[ collisionShape2D
O Spawner
() Ground

% Userlnterface

99

script editor.

Filter: name, t:it A B ¢

[
(O]

© © 0 00 60 0 0

Node

N Signals [ Groups

Filter Signals Q
& RigidBody2D
[ body entered(body: Node)

=21 .::_on_body_entered()

= body_exited(body: Node)

After connecting the signal, the player.gd script should open automatically in the

The script can also be opened by right-clicking on the receiver method and

selecting Go to Method.

@ CODENINJAS'

Node
N Signals [ Groups

Filter Signals Q

& RigidBody2D

L [ body_entered(body: Node)

(- +1 . ::_on hadv enteredn

B+ body. J Edit...
s e 2 Go to Method

¢° Disconnect
> body ¢ _ .
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In the player.gd script, the receiver method _on_body_entered() will appear
1 oo below TODO 3. The same green symbol can be seen beside the method
declaration. This shows the method is connected to a signal.

_on_body_entered(body: Node) -> void:
pass

Pro Tip:

Some empty lines may appear between the TODO 3
comment and the method declaration. These empty
lines can be removed but don’t need to be.

The _on_body_entered() method will end the game when the Player collides with

1 01 another object by calling the game_over() function from game_controller.gd,
which is attached to the main node. A variable is needed to access the main node
and its script!

Under TODO 1 below the velocity variable, create a new game_controller
variable of type Node2D, which begins with @export so it can be assigned in the
Inspector.

@export var velocity: int

O 00 1 O~ g1 N

Save the script.
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1 02 Check the code! Update the script as needed.

@export var velocity: int
@export var game_controller: Node2D

Inside the _on_body_entered() method below TODO 3 there is a line of code that
1 03 says pass. This line allows the method to be added to the script without causing
errors.

func _on_body_entered(_body: Node) -> void:
pass

Remove this line of code.

The _on_body_entered() method will call a function, game_over(), which is
1 04 inside game_controller.gd. This function triggers the end of the game.

Inside the _on_body_entered() method add in the code to access
game_controller.gd by using the game_controller variable and call its
game_over() function.

func _on_body_entered(body: Node) -> void:
game_controller.game_over()

access script call function
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105

106

107

A warning will appear in the script editor. Click on the warning symbol and read
the warning.

<

[Ignore]lLine 24 (UNUSED_PARAMETER): The parameter "b: s never used in the function "_on_body_entered()". If this is intended, prefi

What might it mean? How could it be fixed?

The parameter body is not used in the _on_body_entered() method.

This does not cause any issues in the code or prevent the game from working. To
prevent the warning from showing up, add an underscore _ in front of the
parameter body. Godot will ignore the parameter and the warning will disappear!

func _on_body_entered(_body: Node) -> void:
game_controller.game_over()

Save the script.

In the Inspector for Player, set Game Controller to the Main node.

Inspector
E
& Player

Filter Properties
¢ playergd

Velocity

Game Contr ¢) (O Main
& RigidBody2D
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1 08 Playtest the project. What happens when the Player hits the ground or the spikes?

Pinput O20 O30 © ¥ B sl ol o : 400x600

Close the playtest window.

1 09 The game still won't end when the player hits the ground or a spike.

This is because, by default, the player’'s RigidBody2D does not emit signals when
colliding with other bodies.

Return to the Inspector for Player and select the Solver drop-down menu. In
Solver, turn on Contact Monitor and set Max Contacts to 1.

Inspector
E @
& Player
Filter Propertie
#* playergd
o 300
tr O Main
& RigidBody2D

1.0

Mass Distribution
Deactivation
Solver

Custom Integra On

) Disabled

Contact Mo € [ On
ntac & 1

Linear
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1 1 o Playtest the project. Congratulations! You've completed another project!

/ Pause for Sensei Stop #6! \

Congratulations on building your first infinite side-scrolling
arcade game in Godot!

1 How can collision shapes be fitted around image
textures?

1 What are some differences between coding in
JavaScript and GDScript?

1 Why might Signals be useful?

1 What was needed to make the Bird collisions work
after the signal was connected and coded

K Reminder: Press CTRL+S to save your work and submi'y
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