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SILVER BELT GLOSSARY & DOCUMENTATION

All new terms and concepts introduced in the Godot curriculum have been listed
below. A definition/description is provided for each term/concept and images are
provided where necessary.
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ACTIVITY 01: ROBOMANIA

APPLY_CENTRAL_IMPULSE()

apply_central_impulse(): part of the RigidBody2D/3D classes,
applies an impulse to the body without affecting its rotation.
Impulses are instantaneous changes in the momentum of a body.

Parameters:

1. impulse (Vector2/3): the direction and magnitude of the
impulse.

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

COLLISION LAYERS

Collision layers allow developers to tell objects what they are supposed to collide
with. The projectile is on a different layer, so it doesn't collide with the crusher!

Collision
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PHYSICSMATERIAL

PhysicsMaterials can be attached to a RigidBody to set the RigidBody's friction and
bounciness.

= PhysicsMaterial
Friction s 0.0
Oon
) 1.0
on
@ Resource
Resource
@ RefCounted

Script <empty>

Add Metadata
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ACTIVITY 02: FIND THE EXIT

ATAN2(Y,X)

Calculates the angle between the positive x axis and the point (x,y), measured with
the origin as the pivot.

® (x.y)

atan2(y,x)

D

LERP_ANGLE()

Computes the angle value between the given from and to values given by weight.

lerp_angle(): computes the angle value between the given from and to
values given by weight

Parameters:

1. from (int): the start angle

2. to (int): the destination angle

3. weight (float): decimal (O<weight<1) representing percentage
traveled between from and to

Returns (float): The angle value that is (weight*100) percent of the way

between from and to, starting at from.

if input_dir != Vec

anim_player.p

atanZ(input_dir.x, input_dir.z)

rotation.y = lerp_angle(rotation.y, target_angle, turn_ratef)

anim_player.stop()
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PRINT()

Displays given arguments as text in the Output Bottom Panel of the editor while the

print(): displays given arguments as text in the Output
Bottom Panel of the editor while the game is running.

Parameters:

2. argument (any): any number of arguments of any
type may be sent to a print call.

Returns (void): No return value but displays all
arguments together as nicely as possible to the Output

Bottom Panel. followed bv a newline character.

_physics_proc

linear_velocity = Vector3.FORWARD * mov

print(Input.get_axis("move_left", "ﬁh:n.re_r-ight”f:ll

game is running.

REMOTETRANSFORM3D

A node that sends its own transform information to another node. It can be
adjusted so that only some information is sent, instead of all of it.

Inspector

2 RemoteTransform3D

£ o Cam
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ACTIVITY 03: SHAPE JAM

GET_VIEWPORT_RECT()

get_viewport_rect(): part of the Canvasltem class, returns the
boundaries of the viewport as a Rect2.

Parameters: none

Returns (Rect2): the boundaries of the viewport. Includes
Vector2 properties position, end, and size.

INSTANTIATION CODE PATTERN

Instantiating objects follows a certain pattern.
The patterniis:

1. Instantiate to memory

2. Handle object-specific stuff
3. Add to the scene tree

4. Handle scene-specific stuff

enemy: Area2D = enemy_scene.instantiate()
ypoints = waypoints
d_child(enemy)

y.global_position = glmhal_pnaitind
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MODULO %

This operator computes the remainder of integer division. For example: 7 % 4 = 3,
12% 6 =0,8 % 2 = 0. It is mostly used to check if a number is even by comparing
the output of the number modulo 2 to 0 or 1. If it is 0, that means there is no
remainder, so the number is even. Otherwise, it's odd.

RANGE()

Returns an array of numbers starting at 0 to the parameter -1.

range(): generates an array of integers starting at 0 and
incrementing by 1 up to the given end.

Parameters:

1. end (int): the maximum value, excluded from the array

Returns (Array): An array of integers from 0 to end, excluding

end

for (let value of list) {

RECT2

A class that stores bounds of a 2D rectangle with the Vector2 properties position
(top-left coordinate), end (bottom-right coordinate), and size (width, height).
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TRANSLATE()

translate(): part of the Node2D/3D classes, changes the
node’s position by the given Vector2D/3D offset.

Parameters:

1. offset (Vector2): the direction and magnitude of the
desired translation

Returns (void): No return value but updates the position of the
node by adding the provided Vector2D/Vector3D offset to it.

2xtends AreazD

var speed: float

var direction: Vector2

translate(direction * speed * delta)
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ACTIVITY 04: JUNGLE ESCAPE

COLLISION MASK

A body’s Collision Mask describes which Collision Layers the current body will scan
for to handle collisions. The body will ignore all objects that do not lie on any of the
Collision Mask’s layers.

Inspector

E &

% Player

Filter Properties
Disable Mode

Collision

O Node3D

ENUM

Enum, short for enumeration, is a user-defined data type. Enums are very helpful for
making code easier to read and for variables that can only be equal to a small set of

values.
enum AnimationState

IDLE,
WALKING,

JUMPING,
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GET_COLLIDER()

get_collider(): part of the RayCast2D/3D classes, returns the
first object that the ray intersects with, starting from its source.

Parameters: none

Returns (Node): the first object that the ray intersects with, starting
from its source

t("WARNING: " + platfor

glse:

::I"'ll"tif"ﬂa',-' is not c:-:‘.lllidlng,”ﬂ
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GET_PARENT()

get_parent(): part of the Node class, returns the parent of this
node.

Parameters: none

Returns (Node): the parent of the node. If there is no parent,
returns null instead

print("WARNING: " + platform_node.name)

print("Ray is not colliding.")|

%CODE NINJAS Silver Belt Glossary & Documentation | 14




IS_COLLIDING()

is_colliding(): part of the RayCast2D/3D classes, returns
whether the given Raycast is colliding with any objects on its
masked collision layers.

Parameters: none

Returns (boolean): whether the target is colliding with any objects

on its masked collision layers

ar platform_node = oth

print ("WARNING: " + platform_node.name)

glse:

::l"'il"tii"ﬂav is not cl:Jl'I_idlng.“ﬂ

Silver Belt Glossary & Documentation | 15

@ CODENINJAS'




MATCH STATEMENTS

Match statements compare a variable to multiple possible values. It executes the
corresponding block of code when a match is found. It's a cleaner and more efficient

way of writing a series of if statements.

1c handle_animatior (anim_state: Animati

ani
Anmimat

if

Animati

t_animation != "PlayerLibrary/Walk":

layerLibrary/Walk")

NAME

Part of the Node class, name stores a node’s name seen in the Scene panel.

RAYCAST3D

A node that creates a ray with a source and a destination, where the destination is
an offset from the source. This ray can detect collisions.

1 RayCast3D
Bo
L

Collide With
Debug Shape

© Node3D

Transform

(0.5,0.5,0.5) to (0.5,-0.5,0.5)
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ACTIVITY 05: CLouD HoP

APPLY_IMPULSE()
Part of the RigidBody2D, applies a positioned impulse to the body.

apply_impulse(): applies a positioned impulse to the body.
Parameters:

1. impulse (Vector2): the strength of the impulse.
2. position (Vector2): the offset from the body origin in
global coordinates.

MOVE_AND_SLIDE()

Returns a list of intersecting PhysicsBody3Ds and GridMaps.

get_overlapping_bodies(): Returns alist of
intersecting PhysicsBody3Ds and GridMaps.

For performance reasons (collisions are all processed at the same
time) this list is modified once during the physics step, not
immediately after objects are moved.

Parameters: None

Returns: An array of overlapping bodies.
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MOVE_TOWARD()

move_toward(): Returns a new vector moved toward to by the
fixed delta amount. Will not go past the final value.

Parameters:

1. from (Vector2): the current value.
2. to (Vector2): the target value.
3. Delta (float): the maximum amount to move in one step.

Returns: Float
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ACTIVITY 06;: EVIL FORTRESS OF DOCTOR WORM

CONNECT()

Connects a signal to a callable. The code may look different depending on whether
the method is called on a node with a signal or directly on a signal.

for switch in switches:
switch.connect("toggled", _switch_check)

func _ready() -> void:
area.body_entered.connect(_update_switch)
area.body_exited.connect(_update_switch)
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EMIT_SIGNAL()

Emits a built in or custom signal by name.

emit_signal(): part of the Object class, emits the given signal by
name. The signal must exist as a built-in signal within this class or
one of its inherited classes, or a user-defined signal.

Parameters: This method supports a variable number arguments, so
parameters can be passed as a comma separated list.

Returns: Nothing, unless the signal does not exist or parameters are

invalid, then an error is returned.

signal toggled(pressed: bool)

if touching_switch_presser and not pressed:
pressed = true
pressed_audio.play()
emit_signal("toggled", true)

elif not touching_switch_presser and pressed:
pressed = false
unpressed_audio.play()
emit_signal("toggled", false)

;%CODE NINJAS' Silver Belt Glossary & Documentation | 20




GET_OVERLAPPING_BODIES()

get_overlapping bodies(): Returns a list of
intersecting PhysicsBody3Ds and GridMaps.

For performance reasons (collisions are all processed at the same
time) this list is modified once during the physics step, not
immediately after objects are moved.

Parameters: None

Returns: An arrav of overlabbina bodies.

TODO

func _update_switch(_body):

var bodies = area.get_overlapping_bodies()
var touching_switch_presser = false

NOT OPERATOR

Part of the GDScript language, not is a logical operator that inverts a Boolean value.

The not operator:

if true (returns true) if true and not true

if false (returns false) — if true and false

if not true (returns (returns false)

false)

if not false (returns
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ACTIVITY 07: CYBERFU PART 1

CLAMP()

clamp(): a mathematical utility used to restrict a value within a specified
minimum and maximum range. It ensures that a given value will never be less
than the minimum or greater than the maximum.

Parameters:

e Value (Variant): The value to be clamped.
e Min (Variant): The minimum allowed value.
e Max (Variant): The maximum allowed value.

Returns (Variant): A value not less than min and not more than max.

DISTANCE_TO()

distance_to(): A built-in method that calculates the distance between two
Vector3.

Parameter (Vector): The vector3 to compare to.

Returns (float): The distance between the two vectors.

GET_SLIDE_COLLISION_COUNT()

get_slide_collision_count(): checks if anything is colliding with this node.
Parameters: None

Returns: the number of collisions colliding with this node.
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LOOK_AT()

Part of the Node2D class, look_at() rotates a node so that it faces a given position
in world space.

look_at(): part of the RayCast2D/3D classes.

Parameters:
e target (Vector3): The position of the target to look at.
e up (Vector3): The direction of Up in relation to this node.
e use_model_front (bool): The direction of the z-axis being positive or
negative. If true, the +Z axis is treated as forward.

Returns (boolean): whether the given RayCast is colliding with any objects on its
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ACTIVITY 08: WORLD OF COLOR

ARRAY

A built-in data type that stores an ordered list of values.

GET_NODE()
Part of the Node class, get_node() returns a reference to another node in the scene
tree.

obstacle.position = Vector2(1200, obstacle_height * (i - 1))

ar obstacle_sprite = obstacle.get_node("CollisionShape2D/Sprite2D")
REPLAYABILITY

The number of times a game can be played while still giving the player a new

experience each time.

SHUFFLE()

A part of the array class, it takes every item in an array and shuffles it in a random
order, automatically setting the array to the new shuffled one.

shuffle(): Shuffles all elements of the array in a random order.
Parameters: None

Returns (void): This method is void; it doesn’t return anything.

func spawn_obstacles():
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ACTIVITY 09: AMAZING NINJA WORLDS PART 1

CALL_DEFERRED()

Part of the Object class, call_deferred() schedules a method to be called after the
current frame or logic step finishes.

: String) -> void:

).call_deferred("change_scene_to_file", string_path)
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ACTIVITY 10: CYBERFU PART 2

CURRENT_ANIMATION

In the AnimationPlayer class; returns the name of the animation that is currently
playing.

current_animation: Can be used to check the key of the
currently playing animation. If no animation is playing, the
property's value is an empty string.

Parameters: None

Returns (Void): This property is void; it doesn’t return
anything.

IS (KEYWORD)

In GDScript, the is operator functions differently than the == equality operator.
Rather than checking if two things are equal, is checks if two things are the same
type. It tests whether a variable extends a given class, or is of a given built-in type.

func handle_body_entered(body: Node3D):

if body 1s PhysicalBone3D:

PHYSICALBONE3D

The PhysicalBone3D node represents a segment of an animated 3D model, which
connects to other PhysicalBone3D nodes by joints on each end.
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ACTIVITY 11: LABYRINTH

BAKING

Part of the Godot rendering and lighting system, baking refers to the process of
precomputing lighting, shadows, or navigation data.

2D 13D K Script & Game & AssetLib

Transform View & Bake NavigationMesh ) Clear NavigationMesh
e

GET_NEXT_PATH_POSITION()

Part of the NavigationAgent2D class, returns the next point along the agent’s
current navigation path.

get_next_path_position(): Returns the next position in global
coordinates that can be moved to, making sure that there are no
static objects in the way. If the agent does not have a navigation
path, it will return the position of the agent's parent.

The use of this function once every physics frame is required to
update the internal path logic of the NavigationAgent.

Parameters: None

Returns: Vector3D
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NAVIGATIONAGENT3D

A NavigationAgent3D is a 3D agent used to pathfind a position while avoiding
obstacles.

Scene

+ @ Filter:name, t:t Q K 3

O Main
@ WorldEnvironment
¥ Camera3D ®©
& Player a lf o
t 2 RemoteTransform3D (0]
¢ NavigationAgent3D
O GameManager a o
W NavigationRegion3D (0]
C Maze a ©

NAVIGATIONOBSTACLE3D

Part of the Godot 3D navigation system, NavigationObstacle3D is a Node3D that
defines an area or object which influences how navigation agents plan and follow
paths.

Scene
4+ @ Filter:name, tt QA K 3

O Spikes
N MeshInstance3D
. J StaticBody3D
@ CollisionShape3D

O, Area3D

@ CollisionShape3D

£ NavigationObstacle3D
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NAVIGATIONREGION3D

A NavigationRegion3D is a traversable 3D region based on a NavigationMesh that
NavigationAgents3Ds can use for pathfinding.
O Main

@ WorldEnvironment

eManager ~ 1 )

" NavigationRegion3D | A
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ACTIVITY 12: AMAZING NINJA WORLDS PART 2

MARGINCONTAINER

This node adds an adjustable margin on each side of its child controls. It is made
specifically to evenly adjust spacing around its child nodes to help align elements
nicely. The margins are added around all children, not around each individual one.
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ACTIVITY 13: FOOD FRENZY PART 1

ANCHOR

Anchors help keep the position of a component within the Ul while accounting for
changes in size of the parent node. This is helpful when designing the Ul for a game
that may be played on different screen sizes, such as laptops and cellphones.

Transform

Container Si
Localization
Tooltip
Focus
Mouse
Input
Theme

Car

Visibility

Ordering

Texture
Material

O
Process
Physics Interp
Auto Translat:

Editor Descrip
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ANCHOR POINTS

There are four Anchor Points: Left, Top, Right, and Bottom. These points adjust
from 0.0 to 1.0, with 0.5 being the center. Anchor points are relative to the parent
control or viewport and are positioned relative to the top left corner of the
bounding rectangle.

Anchor Points

P
£
£
P

Anchor Offsets
Grow Direction

Transform

Localization

CLASS_NAME

The keyword class_name defines the script as a globally accessible class with the
specified name, Ul. This allows other scripts to extend the Ul class and access the
functions and variables within it.

nds CanvaslLayer
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CONTROL NODES

Control nodes are the base class for all Ul (user interface) related nodes, such as
Label and TextureRect. The Control class has a bounding rectangle, which defines
its size, an anchor position relative to the parent control (usually the parent node)
or viewport and an anchor offsets relative to the anchor position.

SUPER()

The super() method is used to call a function or method in the parent class.
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ACTIVITY 14: SCAVENGER HUNT DELUXE

ARRAY.SIZE()

Part of the array class that gives the number of objects inside of an array. Does not
return the biggest number in an array. (An array of 5 will return 5, not 4.)

COLORRECT

The ColorRect node has one property: color. It displays a rectangle that is filled with
color which has support for transparency (alpha).
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HBOXCONTAINER

The HBoxContainer node determines the position of its child nodes by arranging
them horizontally and removes their ability to set their anchor preset.

1@
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]

PICK_RANDOM()

Part of the Array class, it returns a random member of the array. It acts as a
shorthand for a random index selection.

pick_random(): part of the Array class, it returns a
random member of the array.

Parameters: none

Returns (Variant): a random member of the array
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UNIQUE NAME

Nodes can be accessed from scripts by using Unique Names instead of get_node()
or get_first_node_in_group(). Unique Names can be granted to nodes in the
Scene panel and are accessed in code by typing %[ node name].

¢ _on_area_2d_body_exited(body: Node2D) -> void:

1f body == %Player:

dialogue_box.visible = 511:4
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ACTIVITY 15: AMAZING NINJA WORLDS PART 3

No NEw CONCEPTS

This activity does not introduce any new concepts.

%CODE NINJAS Silver Belt Glossary & Documentation | 37



ACTIVITY 16: FOOD FRENZY PART 2

CREATE_TWEEN()

Creates and starts a new tween object.

create_tween(): Creates a new Tween and binds it to this node.
Parameters: None

Returns (tween): Returns the newly created Tween.

TODO

func game_over_animation() -> void:
var end_y = game_over_UI.position.y

game_over_UI.position.y = - 200
game_over_UI.rotation_degrees = -45

var tween = create_tween()
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SET_EASE()

A Tween method that defines how the animation accelerates/decelerates over

time.
set_ease(): Sets the type of ease used.
Parameters:
1. ease (EaseType): type of ease
Returns (PropertyTweener): Returns the PropertyTweener, which
auto-generates the in-between frames (interpolates) of the object'’s
nranartv Avar fimao
EaseType:
over_UI.rotation_degrees = -45
e EASE_IN
. eate_tween() .C EASE_IN
e EASE_OUT € EASE_IN_OUT
e EASE_IN_OUT TneenTthEen SrEL < EASE_OUT
e EASE_OUT_IN game_over_UI, .C EASE_OUT_IN

EaseType
TWEEN_PAUSE_BOUND

.C TWEEN_PAUSE_PROCESS
t_trans(Tween.TRANS_BOUNCE).set .h;u[Tween.EASEﬂ
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SET_TRANS()

A method of Tween that sets the transition type used.

set_trans(): Sets the type of transition used.
Parameters:

1. trans (TransitionType): type of transition

property over time.

Returns (PropertyTweener): Returns the PropertyTweener, which
auto-generates the in-between frames (interpolates) of the object’s

TransitionType:
e TRANS_ELASTIC func game_over_animation() -> void:
° TRANS_BOUNCE var end_y = game_over_UI.position.y
e TRANS_BACK
e TRANS SPRING game_over_UI.position.y = - 200
. TRANS:LINEAR game_over_UI.rotation_degrees = -45
e TRANS_SINE var tween TRANS_BACK
e TRANS_QUINT TRANS_BOUNCE
e TRANS_QUART tween.tween TRANS_CIRC
e TRANS_QUAD game_over TRANS_CUBIC
e TRANS_EXPO "position:y", TRANS_ELASTIC
e TRANS CUBIC end_y, .C TRANS_EXPO
° TRANS_CIRC GO_animation_t .€ TRANS_LINEAR

).set_trans(Tween.TRA)
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TWEEN

Tweens are used to smoothly interpolate (animate) values over time. Tweens will
be used often for creating transitions in animations.

object x=0\ Y ’x=100

Interpolated frames

TWEEN_PROPERTY()

A method of Tween that animates an object’s property from one value to another
over a set time.

tween_property(): Creates and appends a PropertyTweener.

Parameters:

object (Object): the affected object
property (NodePath): the affected property
final_var (Variant): the final value
duration (float): span of time in seconds

> wbdh =

Returns (PropertyTweener): Returns the PropertyTweener, which auto-

generates the in-between frames (interpolates) of the objects property over
time.

game_over_UI.position.y = - 200
game_over_UI.rotation_degrees = -45

var tween = create_tween()

tween. tween_property(
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ACTIVITY 17: FOOD FRENZY PART 3

CONST

The keyword const creates a constant, which is a value that cannot be changed when
the game is running. Trying to assign a value to a constant after it is declared will give
an error. Notice that when defining a constant, all capital letters are used with
underscores separating the words.

extends Node

const SAVE_PATH: String = "res://star_data.json"

DICTIONARY

A Dictionary is a data structure that holds a collection of data as key-value pairs. Each
key must be unique and have an associated value.

var level_stars: Dictionary = {"Levell": 1, "Level2": 2, "Level3d": 3}

var level_stars: Dictionary = {"Levell": 1, "Level2": 2, "Level3": 3}

var level = level_stars["Levell"]

access a value

var level_stars: Dictionary = {"Levell": 1, "Level2": 2, "Level3": 3}

level_stars["Levell"] = 3

assign a value
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FILE_EXISTS()

A method used to check whether a file is present at a given path.

file_exists(): Checks if the file exists in the given path.
Parameters:
1. path (String): the file path

Returns (bool): Returns True if the file exists in the given path.

func load_stars() -> void:
print("Loading data...")

if FileAccess.file_exists(SAVE_PATH):

OPEN()

The open() method is part of the FileAccess class. open() creates a new FileAccess
object and opens the file for writing or reading.

open(): creates a new FileAccess object and opens the file for
reading or writing depending on the flags.

Parameters:

1. path (String): the file path
2. flags (ModeFlags): what is done with the file

Returns (FileAccess): Returns the new FileAccess object or null

if AnnaninAa tha fila failad

func save_stars() -> void:
print("Saving data...")

var file = FileAccess.open(SAVE_PATH, FileAccess.WRITE)
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STRINGIFY()

stringify() converts a Variant to JSON text and returns the result.

stringify(): Converts a Variant var to JSON text and returns the
result as a String.

Parameters:

1. data (Variant): data being converted
2. indent (String): optional parameter that controls how the
datais indented

Returns (String)

r file_data: String = JSON.stringify(level_stars, '
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