Chapter 1: Embark on Your Unity Journey

( PLANS AND PRICING 5> )] Q

Individuals and teams

Student and hobbyist

Student Personal

Learn the tools and workflows professionals Start creating with the free version of Unity.
use on the job.

m Get started Learn more

Eligibility: Eligibility:

Students 16 years and older who are enrolled in an Revenue or funding less than $100K in the last 12
accredited educational institution and can provide months

1. Download the Unity Hub

Follow the instructions onscreen for
guidance through the installation process
and setup.

Download for Windows
Download for Mac

Instructions for Linux




v

Welcome to Unity Hub

Manage all your Unity projects and
editor installations in one app.

New to Unity? Create account

Sign into your Unity 1D

If you don't have a Unity ID, please create one.

Email

Password

« Remember me Forgot your password? Help

OR
”~
o83




[ 2N ]

Learn
2y v o}
Featured Recommended Downloaded [/} Visit Unity Learn
@ Projects
& Installs
® Learn Publish your first

mobile runner game

Get ready to build and publish
your own mobile runner game
with ease! This template...

&% Community

Read more

FOUNDATIONAL TUTORIAL

¥ Downloads

Welcome to Unity Essentials Create with AR: Markers and Create with AR: Face Filters

Install Unity Editor X

Official releases Pre-releases Archive

LONG TERM SUPPORT (LTS)
2022.3.16f1 LTS‘ instail
Recommended version
€ 202133311 u1s Install

OTHER VERSIONS

2023.2.411

Install
Installed




Add modules
v DEVTOOLS

Visual Studio for Mac

v  PLATFORMS
Android Build Support

OpenJDK

Android SDK & NDK Tools
iOS Build Support

tvOS Build Support

Required: 11.29 GB Available: 786.99 GB

DOWNLOAD SIZE SIZE ON DISK
1.23 GB 3.57GB
DOWNLOAD SIZE SIZE ON DISK
626.9 MB 2GB
112.97 MB 219.56 MB

173 GB 4.59 GB

687.7 MB 1.9 GB
702.68 MB 1.94 GB

Visual Studio for Mac License Terms

Please review and accept the license terms before downloading and installing Visual Studio for Mac

and Mono.

https://go.microsoft.com/fwlink/?linkid=2092535

| have read and agree with the above terms and conditions

Back Install

Downloads

ACTIVE

@ Unity 2023.2.0a19
In progress (0 of 1 completed)




Visual Studio Installer

Getting the Visual Studio Installer ready.

Downloading: 18.95 MB of 23.75 MB 5.2 MB/sec
_ ]
Installing
L 1
Cancel
Installs
All Official releases Pre-releases

2023.2.4f1
C:\Program Files\Unity\Hub\Editor\2023.2.4f1\Editor\Unity.exe

Windows
3 Preferences X
Projects Licenses [7} Gethelp C' Refresh m
Installs
Appearance
Licenses
Privacy
Advanced No licenses, yet

Add license

Unity Hub 3.61




Licenses [/} Gethelp C Refresh Add

Get a free personal license
Activate a personal license to use the free version of Unity Editor

Agree and get personal edition license

Projects

Q, Search...




New project
Editor Version: 2023.2.4f1

‘ Q, Filter

@ 2023.2.4f1 ¢

@ 2022.3.7f1 LTS

@ 2022.3.4f] LTS

3D (URP) _
& Core o
3D (URP)
The URP (Universal Render Pipeline) blank
[sep) 3D (HDRP) o template includes the settings and assets you
Core need to start creating with URP. Equipped wit...
& Read more
L0 bl [+
Core
¥ Download template
.1 AR
L®J Core o
PROJECT SETTINGS
5k 3D (URP) Project name
Core SuperShooter
Location -
&R 3D (HDRP) O /Users/juangabriel/Developer/Proje...
Core




@ Chapter_01 - SampleScene - Windows, Mac, Linux - Unity 2023.1.14f1 <DX11> - g X
File Edit Assets GameObject Component Services Jobs Window Help

" | Blcenter | @Localv ||| EIR 5. .
e Ty oM EET (v EIELR FRER
7 y

Remove Readme Assets

Projects

|
% | NAME

SuperShooter
[Users/juangabriel/Developer/Projects




Create

Reveal in Finder
Open

Delete

Rename

Copy Path

Open Scene Additive

View in Package Manager

Import New Asset...
Import Package

Export Package...

Find References In Scene
Select Dependencies

Reimport

Reimport All

Extract From Prefab

Update UXML Schema

Generate Lighting
Open C# Project
View in Import Activity Window

Properties... Revd )

Assembly-CSharp.csproj

"7 Assets >
[ Chapter 02 to...erShooter).sln
"7 Library >
B Logs >
"7 Packages >
"7 ProjectSettings >
"7 UIElementsSchema >
"7 UserSettings >




Chapter 2: Crafting Scenes and Game Elements

@ Chapter 01 - SampleScene - Windows, Mac, Linux - Unity 2023.1.14f1 <DX11>
File Edit Assets GameObject Component Services Jobs Window Help

(@ ks -] @ | ! O ] O JLavers

@ Inspector

~ || Layout

‘= Hierarchy

+v a5
v sanyiliScene Hll e 5 |
Encimsa) " - URP Empty Template
) Global Volume =

Welcome to the Universal Render Pipeline
This template includes the settings and assets you need to
start creating with the Universal Render Pipeline.

URP Documentation
Read more about URP

I Project
4+

Forums

" *éalx?a:i:ria[s Get answers and support
O, All Models

Report bugs
Submit a report

Q, All Prefabs

B Settings | Remove Readme Assets v
» I Tutorialnfo Asset Labels
v @ Packages
» Bm Burst o
» Bm Core RP Library ~ | G Assets/Readme.asset —— | A I None ~ | None v|

File Edit Assets GameObject

Close All
New Scene
Open Scene

Open Recent Scene

Save
Save As...
Save As Scene Template...




New Scene

Scene Templates in Project Q

s
T

Basic (URP) Standard (URP)

Basic (URP)

Packages/com.unity.render-
pipelines.universal/Editor/SceneTemplates/Basic.s

cenetemplate
Locate | Edit
Description
Empty Basic (Built-in) A scene that works best with the Universal -
Render Pipeline. Contains a camera, and a
——@——— | directional light. -
| Load additively Create | Cancel

GameObject Component

Create Empty Child
Create Empty

2D Object

3D Object

Effects

Light

Audio

Video

Jobs Tools Window Help

5, Visual Scripting Grap|

Cube
Sphere
Capsule
Cylinder
Plane




#t Scene
|| EAPivot

ocal -

Global







cue
g Untagged  ~ | Laye

Light Layer default

None (Physic Material)




(o]

)

_[ Assets 1 Scene

—e— #17

1]

Cube Capsule Cylinder

Plane

Add Component

(al

Component

Audio

Cinemachine
Effects
Event

Input

Layout

Light

Mesh
Miscellaneous
Navigation
Physics 2D
Physics
Playables

vV V VvV VvV VvV VvV VvV VvV V VvV Vv

v
_——ess_—_ -




v §¢ v Box Collider
Edit Collider

Is Trigger
Provides Contacts
Material
Center
Size

» Layer Overrides

L

X
X

|
|

one

0
:l
14
l

Reset

‘ Remove Component

Move Up

Move Down

Copy Component

Paste Component As New

Paste Component Values

|




Add Component

(2]

< Physics

W MYV v

'8! Character Controller

% Character Joint

W Cloth

%) Configurable Joint

s Constant Force

Q) Fixed Joint

fli Hinge Joint

fH Mesh Collider

@ Rigidbody
Sphere Collider

Z Spring Joint

@ Terrain Collider

@ Wheel Collider

= Hierarchy

+v (oAl

v € Untitled*

(@ Main Camera
& Directional Light
v (P Capsule




= Hierarchy
N v (oAl
v €} Untitled*
7 Main Camera
7 Directional Light
¥ () Enemies.
» ) Enemy
» () Enemy (1)
» (71 Enemy (2)
» (0 Enemy (3)

= Hierarchy
+~> (oAl |2
v ) Game_Chapter2* : ﬁ {Enemy W s
— . v
) Main Camera Tag Untagged v | Layer Default v

() Directional Light

Prefab & Enemy ®|
| Overrides v | Select | Open

v () Weapon
@ Graphics (Cube)

Prefab

Replace...




‘= Hierarchy # Scene

+v (Al | [#)Scenes | ¥ Enemy
S ¥ Enemy i ||| Bpivot v RLocal v || ilw
v () Enemy
v ) Weapon
) Graphics (Cube)

v & Rigidbody

Mass

Drag

1
0
Angular Drag 0
Automatic Center Of v v
Automatic Tensor v
v

Use Gravity
Is Kinematic
Interpolate 'None v |
Collision Detection  Discrete v |

» Constraints
» Layer Overrides




= Hierarchy

© Inspector

A ." v| Enemy | Static ¥
v f Game_Chapter2* - v
0 Main Camera Tag Untagged v | Layer Default
P Directional Light
¥ i@ Enemy s Prefab & Enemy
v Weapon‘ Overrides v | Select | Open
& Graphics (Cube) v & 7 Review, Revert or Apply Overrides
-
| on @ Enemy
Position i @ Soone
Rotation .
Scale Lo L0y
@2 Rigidbody
vE g Revert All Apply Al
Mesh — " TRICapsURE
» {5 ~ Mesh Renderer o I+
v 8 + capsule Collider @
B

= Hierarchy 0 Inspector # Scene
+¥ (oAl | || [Elcenter* RLocalw || =LA (o34
~| Enem Static = =
v fp Game_Chapter2* H ﬁv 4
£33 Main Camera Tag Untagged ~ | Layer Default ~
() Directional Light
¥ i Enemy > Prefab | & Enemy @ v Lighting
N a?ﬂ:\’:ﬁiﬁlﬂ N Qverrides ~ Select | Open Lighting
¥ v .. 1 Review, Revert or Apply Overrides
> g Enemy (2) >V~ on ) Enemy » Realtim|
» Flying Enemy >
Pasition| 1 g4 scene ¥ Mixed
Rotation| Baked G
Scale | Y8 _Enemy o
Prefab Source Override Revert || Apply ¥
TE 9 Unused overrides v .. Transform v A\ Transform
Mesh o P
| Revert All Apply All Position X 884 Y 536 Z 806 Position 88.4 Y 53.6/ Z 80.6
vE VI M Rotation X 0 Y 0 Z o0 Rotation X 0 Y 0 Z0 i
» Materials 1 Scale ® X1 Y 1 Z 1 Scale & X 1.08|Y 1.33|Z 109
¥ Lighting Show Only Selected I

Create Prefab or Variant?

Would you like to create a new original
Prefab or a variant from the existing
Prefab 'Enemy'?

Original Prefab

Prefab Variant

Cancel







Chapter 3: From Blueprint to Reality: Building with Terrain
and ProBuilder

Score: 0
Bullets: 93

Remaining LWaves: | e i Remaining Enemies: 3




rerT Pivotv @Localv || [+ Wi~ | Qv 2 [ 1 b
Hpivoty @ v v - n Terran : _
A ' . = - .

[ R ™ — .
| o

EEa0aracy

[ ]
None (Physic Material) ©

'z New Terrain 2 [}

Add Component

Terrain
g Untagged - e

CIEAL A2

[FerinSetings
o .
~ Reconnect

v

Import Raw... = Export Raw...




e target height

Flatten Tile | Flatten All




Brushes

Brush Size
Opacity




Smooth Height o A




Minimize

Bring All to Front

Ul Toolkit

©
1
S
=
o
(&)
=
=
(2]
1
3]
>
>
5=
(=
>

Asset Store

My Assets

Package Manager

Asset Management







[ Frocessindg

ProBuilder

.,[_.;L:«' L—J "x.‘ } -}:; “‘\\", .~ y

VTNON SCriptNg

?/".;)’_.,7:::\)’!.,L!”




e o Preferences
£ Preferences
General ProBuilder
¥ ZDpny slce Dimensions Overlay
Sprite Editor Window Bounds Display Object -
Al Navigation =
v Analysis =
Memory Profiler \ A Enabling Experimental Features will cause Unity to recompile scripts.
Profiler
Asset Pipeline Experimental Features Enabled { |
Cinemachine
Colors General »
Core Render Pipeline Show Action Notifications
Diagnostics Auto Lightmap UVs v
External Tools Show Missi htmap UVs Warni v
Gl Cache s d = -
Graph Show Handle Info u
Jobs Show Scene Info
Package Manager Script Stripping v
Rider Graphics
Scene View Show Hover Highlight v
Scene Template Selection X-Ray [ ]
¥ Search Use Unity Colors v
Indexing _ S
Shader Graph Vertex Size L 3
Timeline Line Size L 2 1
Visual Effects Wireframe Size L 2 0.5
Visual Scripting
Mesh Editing B

Tools Window Help

ProBuilder > ProBuilder Window
Editors

Dimensions Overlay

ProBuilder

I New Shape

Material Editor




sle|m[a
D 0[d[e|a]|S]

Plane
First Corner




~# Scene
| FPivotv RLocalv |

;\:;;‘\‘1‘. Y
SN







| [@]©

# Scene  o®Game @ AssetStore 1, Visual
| EAPivot¥ RLocalv || v | -

” @v 2D . 16 S| ] &
Shading Mode
Shaded
¥ Wireframe
Shaded Wireframe

| BAPivot v %




(. ) @ Options

Bevel Edge Settings
‘ 72 \ Amount determines how much space the bevel occupies.
|

! | The value is clamped to the size of the smallest affected
.. face.

Distance 0.9 J




AV02000 44 Q&
A4 40 000
Lo




F

ProBuilder Wirdow

. Uselcon Mode
" v Use Text Mode

Maximize

I Select Hidc
Close Tab

| select by \




Chapter 4: Seamless Integration: Importing and
Incorporating Assets

’i»‘ ¥ T RTIR =2 S:'Q
5 7

Assets > Textures >

Name

B grass.png

& unity Asset Store

The Asset Store has
moved

You can visit the Asset Store website from 2020.1 onwards, and also
import your purchases from the Package Manager.

Search online | BAlways open in browser from menu




@ Unity Asset Store Q

3D 2D Add-Ons Audio

Search

Essentials

All Categories

3D (37191)

| Animations (723)

| Characters (10524)

| Environments (7576)

| Dungeons (319)

| Fantasy (1128)

Pricing

Free Assets (5)




ASSET STORE ORIGINALS RBOOS

Snaps Prototype | Sci-Fi / In... Sci-Fi Styled Modular Pack
% %k kK Kk (13) % % %k k (92)

FREE FREE

Sci-Fi Styled Modular Pack

c karboosx * %% %% 5 | 89 Reviews

FREE

Open in Unity @

@ Pinky321

Y% %k 5daysago

Lots of models

A nice asset to play with and start off
your Sci-Fi level.
Read more reviews




Open Unity.app?

https://assetstore.unity.com wants to open this application.

[ Always allow assetstore.unity.com to open links of this type in the associated app

Cancel Open Unity.app







Toggle Tool Handle Position

The tool handle is placed at the active object's
pivot point.

All compiler errors have to be fixed before you can enter playmode!




DUNGEON MASON
Robot Hero : PBR HP Poly...

* ok Kk ok (43) | @ (2664)
FREE B3 Add to My Assets




Assets GameObject Component Services Jobs Tools

Create

Reveal in Finder
Open

Delete

Rename

Copy Path

Open Scene Additive
View in Package Manager

Import New Asset...

Import Package Custom Package...

Export Package...

v - v Terrain e i+ :

| Paint Texture v |

‘ Paints the selected material layer onto the terrain texture ’

r—

Vv . v Terrain

[ ? s
= .
= aracy

L L

Paint Texture v

. "

Paints the selected material layer onto the terrain
texture




Select Texture2D

Channel Default Values

Tiling Settii

X 10




Assets > SciFiWarriorPBRHPPolyart > Mesh Arm1~

PBR_HP_M... Polyart_M... Arm1 Arm1

AssaultRifle AssaultRifle Backpackl Backpacki
# Assets/SciFiWarriorPBRHPPolyart/Mesh/Polyart_Mesh.f ——@—

&0 Main Camera
| v @ Polyart_Mesh

D AssaultRifle
£ Backpack1
& Body1
& head1

» D Hips
D Leg1




Built-in to URP

Built-in to URP

!




Render Pipeline Converter |

Convert Built-in to 2D (URP)

Converter performs the following task
* Converts project elements from the

[ A This process makes irreversible

Convert Built-in to 2D (URP) \ 4

1 v Convert Built-in to 2D (URP)
l Upgrade 2D (URP) Assets

Built-in to URP




v| Material Upgrade 22 items
This will upgrade your materials.

-224000 vO
v VertexPicker Packages/com.unity.probuilder/Content/Resource — @ -
v Decal Packages/com.unity.render-pipelines.universal/Ri - @
v Trigger Packages/com.unity.probuilder/Content/Resource = @
v ProBuilderDefault Packages/com.unity.probuilder/Content/Resource — @
v StandardVertexColorHDRP Packages/com.unity.probuilder/Content/Resource = @
e e sk " P " " . - . =t 4 Shee = ¥
Initialize Converters Convert Assets

O Inspector 3
New Material Ll o

Shader Universal Render Pipeline/Lii~

» Surface Options
V Surface Inputs

u @Base Map N
@MetallicMap @ 0
small_plane  Stud Workbench  Workbenc...

v # Assets/ExampleAssets/Models/Workshop_S m




© Inspector |

o

Open

Workshop_Set Import Sett @ 5= ©

Model

Animation

Model

Scene

Rig

Animation

Materials

Scale Factor

Convert Units
1cm (File) to 0.0Tm (Unity)

125
v




P

< corner e x| 21
Asset Store: 143/999+ window_big_¢

window_bi...

v i SuperShooter*
L] ) Main Camera
W window_big_corner
D) Directional Light
€0 Plane

€|
=
(Y




&) Main Camera
&) Directional Light
& Terrain
W@ wall_big_no_side
8@ window_big_c >
» §# Window_big_c »
w# wall_big_no_side
W@ wall_big_no_side
w# wall_big_no_side
W@ wall_big_no_side




Chapter 5: Unleashing the Power of C# and Visual Scripting

Object »
speed | v 0

Self ®

@ Projects All Official releases Pre-releases Q, Search
& Installs

@ 2023111 0
® Learn /Applications/Unity/Hub/Editor/2023.1.1f1/Unity.app R AT S

macOS Reveal in Finder

.
.

Community

@ 2021.3.8f1 s Uninstall &
[Applications/Unity/iHub/Fditor/2021 3 8f1/Unitv ann




Add modules for Unity 2023.1.1f1

Add modules

v DEVTOOLS

Visual Studio for Mac

v  PLATFORMS

Android Build Support

OpenJDK

Required: 4.98 GB Available: 787.66 GB

DOWNLOAD SIZE

1.23 GB

DOWNLOAD SIZE

680.05 MB

Android SDK & NDK Tools

iOS Build Support

tvOS Build Support

112.97 MB

1.76 GB

423.57 MB

416.87 MB

SIZE ON DISK

3.57 GB

SIZE ON DISK

214 GB

219.56 MB

4.66 GB

1.09 GB

1.08 GB

| have read and agree with the above terms and conditions

Back Install
e External Tools
v 2D
Physics External Script Editor Rider 2023.2
Sprite Editor Window s g .
Al Navigation Customize hand.le.d extensions in Project S¢ Open by file extension hclude
v Analysis Generate .csproj files for: ¥ Rider 2023.2
Memory Profiler Embedded packages Visual Studio for Mac [8.10.20]
Profiler Local packages
Asset Pipeline Registry packages Browse
Cinemachine i — — —
Colors Git packages
Core Render Pipeline Built-in packages
Diagnostics Local tarball
External Tools Packages from unknown sources
Gl Cache X =
Graph Player projects
Jobs Regenerate project files
Package Manager o : :
ProBuilder Image application Open by file extension
Rider
Scene View Revision Control Diff/Merge Apple File Merge

Scene Template
w Search




External Tools

Unity Registry

Rider 2019.3.1 (JetBrains Toolb(¥

Open by file extension

Visual Studio Code
Browse...

Q  Search Unity Registry




Add Component

| o test x|

Search
@Test Result Renderer Callback

e




INAlllC

My FirstScript]




v (@@ Scripts
MyFirstScript

O Inspector
@ v GameObject |[ Jstatic 3
" Tag Untagged v Layer Default v
» ). Transform @ i+ :
v # v My First Script (Script) @ +
Script # MyFirstScript ¢
‘ Add Component ’

® nspector |1 a

@ v GameObject [ ] static ¥
- Tag Untagged v Layer Default v
» ). Transform o i+ :

Add Component

[Q My | x]
Search

E3 My First Script




using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class MyFirstScript : MonoBehaviour

{
// Start is called before the first frame update
void Start()
{

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class MyFirstScript : MonoBehaviour

public class MyFirstScript : MonoBehaviour

{
public float speed;




GameObject B
Defaut  ~
®

# MyFirstScript

[SerializeField]
private float speed;




Add Component

X Script Machine

Search I

®
4

v Script Machine

Source Graph v Convert
Graph _'None (Scrip @] New

Edit Graph

%1 Script Graph © Inspector

s oo Somowa om e St i D oy ot oo s o e

0 Graph Inspector L
Tag Untagged ¥ Layer Default -

o (Title)

(Summary)

Trigger Inputs
+
Trigger Outputs.

» /. Transform o st
¥ # v~ My First Seript (Script) @
Script ¢ MyFirstScript [}
Speed 0

¥ @ v Variables @ 3 i

Data Inputs (New Variable Name) |+
T L+ 1 ¥ 5 v Script Machine CEE
% Graph | B Object| € scene  H9 App | [E) Saved (Title)
E Graph Variables [(Summary)
These variables are local to the current graph.
(New Variable Name) | + Source Graph -]  Comvert ]
= = Graph 5 TestVisualGraph (Script Graph Ass @
Edit Graph

Add Component




v 3> Variables 0 i :

Name 'speed |
= Type @ Float v B
Value 0 |

(New Variable Name) ’ +

// Update is called once per frame
void Update()

.{

void Update()

{
print("test");




using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class MyFirstScript : MonoBehaviour

{

[SerializeField]

private float speed;

{
print("test Start");

void Update()

{
print("test");




void Start()
{

print( message: "test Start");
¥

Run Tests Tools VCS Window

Debug 'Attach to Unity Editor’

Run...
Debug...
» Attach to Process...

» Attach To Remote Process...
i Attach to Unity Process...

Mode: Release

Debug mode enables C# debugging but

| reducesC# performance.

®  Switching to debug mode will recompile and
reload all scripts.

| Switch to debug mode |




Replace...

Copy
Cut

Duplicate




| o start

Search

(o print]

Mono Behaviour: Print (Message)




Node

© Float Literal
O Integer Literal
String Literal

Mono Behaviour

. Print

=
@® Message

. the object started!




[SerializeField]

private float speed;

void Update()

{
print(speed);

w
(1]
1 Q@
Q
(1]
, @
- Q




<x>Blackboard ‘ 4 I
% Graph Object @ Scene @ App @ Saved

@ Object Variables
These variables are shared across the current @ Get Variable

game object. 5> Object v |
Name speed | ® speed v/ @
 Type @ Floa gl | Bl

Value 0 |
(New Variable Name) [ +

Mono Behaviour

. Print

g -
@® Message

Get Variable
5> Object v

speed |v| @
@ This ©

B Console +
Clear | v | Collapse | Error Pause | Editor v H ]
[20:10:52] the object started! 12 void Ypdate()
UnityEngine.MonoBehaviour:print (object) 13 {
o [20:15:21] Assets/MyFirstScript.cs(14,25): error CS1002: ; expect 14 & print(speed )L
15 r




o [20:16:10] Assets/MyFirstScript.cs(14,13): error CS0103: The name 'Print' does not exist in the current context

[ NON |

@ Cit MyFirstScript.cs X

< 11

] .

a 12 void Update()
13 {
14 Print(speed);
15 }

vold update

print(speed);

n’fT\" [20:10:52] the object started!
\._*_( UnityEngine.MonoBehaviour:print (object)

| [20:17:55] Assets/MyFirstScript.cs(16,15): error CS1001: Identifier expected

12
13
14
15
16
17

void Update()
{
}

print(“test");

& Console 11
Clear | v Collapse |Error Pause  Editor v 122
‘/? . [20:10:52] the object started! 8
*._*_({ UnityEngine.MonoBehaviour:print (object) 14
0:18 Asse D 6): erro expected 15 *
16
17
18
19

void Start()

{

print(message: "test Start");

void Update()

{

print(message: "test");







Chapter 6: Dynamic Motion: Implementing Object
Movement and Spawning

@ v| Player ~ Static ~
- Tag Untagged v | Layer Default v |

» ). Transform Q@ i+

» > v Animator @ I+

v # v Player Movement (Script) Qo +
Script # Player Movement ®

using UnityEngine;

public class PlayerMovement : MonoBehaviour

{
void Update()

{




using UnityEngine;

public class PlayerMovement : MonoBehaviour

{

void Update()

{

’ transform.Translate(0, 0, 1);
}

public float speed;

void Update()
{

‘ transform.Translate(0, 0, speed);




v &  Variables o i+ @

On Update Name speed |
Event § Transform = Type @ Float v| -
@ % Translate Value 0.1 |
-) ; (New Variable Name)l +
R e
o3 [M| v X v Script Machine e
S] ® x 0
Get Variable Sl e v o) (Title)
Object v ez |(Summary)
1©® speced ~| @ Source ‘Graph ¥ Convert |
1D This O] Graph 'S PlayerMovement (S¢® |
Edit Graph i

void Update()

{
if (Input.GetKey(KeyCode.W))

{

transform.Translate(0, 0, speed);

if (Input.GetKey(KeyCode.W)) { transform.Translate(@, 0, speed); }
if (Input.GetKey(KeyCode.S)) { transform.Translate(®, 0, -speed); }
if (Input.GetKey(KeyCode.A)) { transform.Translate(-speed, 0, 0); }
if (Input.GetKey(KeyCode.D)) { transform.Translate(speed, 0, 0); }

if (Input.GetKey(KeyCode.W) || Input.GetKey(KeyCode.UpArrow)) { transform.Tra
if (Input.GetKey(KeyCode.S) || Input.GetKey(KeyCode.DownArrow)) { transform.T
if (Input.GetKey(KeyCode.A) || Input.GetKey(KeyCode.LeftArrow)) { transform.T
if (Input.GetKey(KeyCode.D) || Input.GetKey(KeyCode.RightArrow)) { transform.




@ False =

® AAlBO®
® B

Get Variai_ale
' Object v |
® spced v @

@ [This @

Transform
@ % Translate

Get Variable
 Object v |

® speed v @

@ (mhis o

Transform
@ % Translate

Search




(2 )

¢ Logic

@ And

@ Exclusive Or

— Negate

float mouseX Input.GetAxis("Mouse X");

float mouseX = Input.GetAxis("Mouse X");
transform.Rotate(0, mouseX, 0);

public float speed;
public float rotationSpeed;

transform.Rotate(0, mouseX * rotationSpeed, 0);




v # v Player Movement (Script) @ It
Script #+ PlayerMovement ®
Speed 0.1 ]
Rotation Speed 0.5 |

Transform

Sequence
@ % Rotate

On Update Steps (2 |
Event |
=

N - 0=
= 12 i Ns ©
® X Angle [0
® Y Angle
® ZAngle 0

Get Variable
S5 Object v

Transform
@ % Translate

= =
1 S\ (This ®|
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Rl e~ Axce CE ® YO
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if (Input.GetKey(KeyCode.W) || Input.GetKey(KeyCode.UpArrow))
{ transform.Translate(0, 0, speed * Time.deltaTime); }

if (Input.GetKey(KeyCode.S) || Input.GetKey(KeyCode.DownArrow))
{ transform.Translate(0, 0, -speed * Time.deltaTime); }

if (Input.GetKey(KeyCode.A) || Input.GetKey(KeyCode.LeftArrow))
{ transform.Translate(-speed * Time.deltaTime, 0, 0); }

if (Input.GetKey(KeyCode.D) || Input.GetKey(KeyCode.RightArrow))
{ transform.Translate(speed * Time.deltaTime, 0, 0); }

transform.Rotate(®, mouseX * rotationSpeed * Time.deltaTime, 0);

=

Mouse X L

# Object v

rotationspeed + |
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Universal Render Pipeline/Lit v | Edit... | = v

Slobal llluminatior

using UnityEngine;

public class ForwardMovement :

{
public float speed;

void Update()
{

’ transform.Translate(0,

}

MonoBehaviour

0, speed * Time.deltaTime);




& v/ Bullet | static v

v
Tag Untagged v | Layer Default v |

4

» ). Transform

» B Sphere (Mesh Filter)

» B v Mesh Renderer

v # v Forward Movement (Script)
Script # ForwardMovement ®
Speed [20 ]

4

IO ® O
o

] 1

s Project
+¥ [

Np Bullet

using UnityEngine;

public class PlayerShooting : MonoBehaviour

{
public GameObject prefab;




¥ ﬁ.;rerSIl?:t S Player Shooting (Script) e 3 :
W7 Enemy + PlayerShooting ©
7p Flying Enemy Variant ‘@ Bullet o)
W@ Waterfall ) '

void Update()

{
if (Input.GetKeyDown(KeyCode.MouseB)) { }

if (Input.GetKeyDown(KeyCode.MouseB))

{
Instantiate(prefab);

Instantiate(prefab, transform.position, transform.rotation);

GameObject clone = Instantiate(prefab);
clone.transform.position = transform.position;
clone.transform.rotation = transform.rotation;




D Directional Light
0 Plane
D Terrain
v @ Player
@ Arm1
D AssaultRifle
@ Backpack?
@ Body1
@ head1
» @ Hips
O Leqgl
A ShootPoint

public GameObject prefab;
public GameObject shootPoint;
v (@ Player I » » v Animator @
gig?gulmiﬂe l > #. v Player Movement (Script) 7 Jris
) Backpack1 v # v Player Shooting (Script) 0
g Eggz;l Script PlayerShooting
» @ Hips Prefab W Bullet ®
D Leg1 Shoot Point —» © ShootPoint ®
3 ShootPoint —

clone.transform.position shootPoint.transform.position;

clone.transform.rotation shootPoint.transform.rotation;




@ Get Variable
25 Object v

Transform
@ % Translate

@ speed IEJ ©

Time
Get Delta Time

On Update
»_fP = True = v &  Variables
- IS
@® False [ Name [speed
Component = Type | @ Float

> i Instantiate Value |10

Rt ey bown @ getiariablo —
S22 Object v | - il Name rotationSpeed
] = . L ———|
Mohe Oy o) v B 4: original 4 8] = TYPe L@ Float |
# Key MouseO~ | @ QCulictbrefan B, o Value 120 |
@ This O] ' Position G —
& Rotation - CEEET.
= Type (D Game Object |
T
R M Cotpest - (Ehe—
R Object v Ll Name shootPoint |
S ) 1+ Ll
= = Type Game Object
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] Value | @ ShootPoint |

@ This 0

(New
Transform
@ % Get Rotation

A 451




{

Cursor.visible = false;
Cursor.lockState = CursorLockMode.Locked;

Cursor Cursor
Set Visible Set Lock State

public GameObject prefab;
public float startTime;
public float endTime;

public float spawnRate;




{
‘ InvokeRepeating("Spawn", startTime, spawnRate);

Ly

void Spawn() { }

void Spawn()

{

‘ Instantiate(prefab, transform.position, transform.rotation);

h

InvokeRepeating("Spawn", startTime, spawnRate);
Invoke("CancelInvoke", endTime);




On Start =

Component
Instantiate

® Last - %3 original %
© Step 1 M\ Position
= £ Rotation

- Sa Get Variable
. @ Unscaled S5 Object v
® enemyPrefab v | @

Get Variable D (This @
&% object v |

L Wait For Seconds

@ startTime '] ® Transform

| his @ % Get Position
A [This oA Get Variable
' Objectv |

@ Get Variable
.<'> ' Object v | ‘ g Transform @ lspawnRate\ v @

@S GetRotation @ [This @]

A[This o] @

® cnemiesAmount v @
D [This o

[20:23:45] InvalidOperationException: Port ‘enter' on ‘WaitForSecondsUnit#ed5f4..." can only be triggered in a coroutine

[ |
Unity.VisualScripting.Flow.InvokeDelegate (Unity.VisualScripting.Controlinput input) (at Library/PackageCache/com.unity




—

! @ Unscaled | |




{

}

Destroy(gameObject);

public float delay;

{

}

Destroy(gameObject, delay);




v Packages

v 3B Variables

Name ‘speed

Component MBS
Component | = Type '@ Float
Get Game Object | M Value 20
;  This @] Name delay |
- = Type @ Float
Value 5 |

S»a Get Variable

8> ' Object v |

ol @ delay |+ @ L%
1 D (This @]

= Package Manager
-+ v | Packages: Unity Registry v | Sort: Name (asc) v | Filte

All Services

v Packages

Input System 1.6.1 vV




Warning

This project is using the new input
system package but the native platform
backends for the new input system are
not enabled in the player settings. This
means that no input from native devices

will come through.

Do you want to enable the backends?
Doing so will *RESTART* the editor and
will *DISABLE* the old UnityEngine.Input
APIs.




Create Actions...

Player




Action Properties

Action Properties

Vv Action V¥ Action
Action Type Value b Action Type Button v
Control Type Vector2 v Initial State Check
Binding Properties Binding Properties
¥ Binding ¥ Composite
Path Left Stick [Gamepad] v | T Composite Type 2D Vector
Listen [a] Mode Digital Normalized

Use in control scheme

Keyboard&Mouse ) Gamepad | y Interactions
Gamepad -~D-Pad No Interactions have been added.
Touch | @ Right Stick ¥ Processors
Actions + Binding Properties
¥ Move + || v Binding
Left Stick [Gamepad] Path W [Keyboard] v | T
———r Composite Part u —
I Up: W [Keyboard] 2 P
gpi Upé\?‘Kow IE)Key:loa rdl] Use in control scheme
own: eyboar =
Keyboard&M v
Down: Down Arrow [Keyboard] SRt o= -
Left: A [Keyboard] Gamepad —
Left: Left Arrow [Keyboard] Touch -
Right: D [Keyboard] Joystick
Right: Right Arrow [Keyboard] XR
Camera None (Camera) ®
Behavior Send Messages v

OnScrollWheel,

Open Input Settings

Will SendMessage() to GameObject: OnDevicelost,
OnDeviceRegained, OnControlsChanged, OnMove, OnLook,
OnFire, OnNavigate, OnSubmit, OnCancel, OnPoint, OnClick,

OnMiddleClick, OnRightClick,

OnTrackedDevicePosition, OnTrackedDeviceOrientation

Open Input Debugger




using UnityEngine;
using UnityEngine.InputSystem;

public class PlayerMovement : MonoBehaviour

{

public float speed;

public float rotationSpeed;
private Vector2 movementValue;
private float lookValue;

private void Awake()

{
Cursor.visible = false;
Cursor.lockState = CursorLockMode.Locked;
}
public void OnMove(InputValue value)
{
movementValue = value.Get<Vector2>() * speed;
}
public void OnLook(InputValue value)
{
lookValue = value.Get<Vector2>().x * rotationSpeed;
I
void Update()
{
transform.Translate(
movementValue.x * Time.deltaTime,
9,
movementValue.y * Time.deltaTime);
transform.Rotate(0, lookValue * Time.deltaTime, 0);
F




public void OnFire()
{
GameObject clone = Instantiate(prefab);
clone.transform.position = shootPoint.transform.position;
clone.transform.rotation = shootPoint.transform.rotation;
}
public void OnFire(InputValue value)
!
if (value.isPressed)
{
GameObject clone = Instantiate(prefab);
clone.transform.position = shootPoint.transform.position;
clone.transform.rotation = shootPoint.transform.rotation;
¥
}
© Project Settngs | {
(a
v Services « Visual Scripting
Version Control &
ShaderGraph enerate Nodes
Tags and Layers » Type Options
TextMesh Pro
Time » Node Library
Timeline
Ul Builder ‘ Regenerate Nodes

Version Control

Visual Scripting

Custom Inspector Properties
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Component
Instantiate

4) [This ®

Input Action Fire ! @ Original @

.{1; Position
2) Rotation

On Input System Event Vector 2

(] Transform
On Hold »

@S Translate
) ¢ This O] =

Input Action Move v 5L

Get Variable ' Vector 2
Ob]ectv ‘ 4 GetX

@ speed \z\ ®

@ (This O
' Vector 2
=) GetY
Time
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Chapter 7: Collisions and Health: Detecting Collisions
Accurately

= Scene ] : = f © Inspector | =
Textured +| | RGB s | o | | Oal | ¥ [GunModel | [ static
Tag Untagged + | Layer [ Default ™|
Prefab| Select | Revert | Apply |
b~ Transform @ = |
¥ & Rigidbody @ %
Mass 1
Persp Drag 0
Angular Drag 0.05
Use Gravity
Is Kinematic O
Interpolate None y
Freeze Rotation O
Collision Detection Discrete H
» ). Transform @ i :
» B Wall_big_no_side_full_LC @ 3+ :
» BY v Mesh Renderer o + !
v W42 ¥ Box Collider 0 3+ i
Edit Collider oS
Is Trigger L]
Material None (Physic Mate ©
Center
X19.23872e-| Y 1.999999 | Z -0.791757
Size
X 4 Y 4 Z 1.583518

base color (7 R
Shader Universal Render Pipelin¢v

B v & -~ Capsule Collider o i i
Edit Collider
Is Trigger O
Provides Contacts
Material Player ®
Center
X 0 Y1 Z 0
Radius 0.5
Height 2
Direction Y-Axis v

» Layer Overrides




“ AV ar

=
©
i °

Select | Open







5

B

"~

| - - Eu’f{i\
°

None (Physic Material)

Py N ..
I

<
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= - U o
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Defaultviviv viv v ViV Vv
TransparentFX v v v vVIVIV VIV
Ignore Raycast v viv v Vv vV
Water v v vivi viv
Ulviv v viv
Player v v
Enemy v
PlayerBullet
EnemyBullet

public class ContactDestroyer : MonoBehaviour

{

void OnTriggerEnter()

{

Destroy(gameObject);




void OnTriggerEnter(Collider other)

void OnTriggerEnter(Collider other)

{
Destroy(gameObject);

Destroy(other.gameObject);

public class Life : MonoBehaviour

{

public float amount;

}.




Life life = other.GetComponent<Life>();

public class ContactDamager : MonoBehaviour

{
public float damage;

void OnTriggerEnter(Collider other)

{
Destroy(gameObject);

Life life = other.GetComponent<Life>();
if (life !'= null)

{

life.amount -= damage;




public class Life : MonoBehaviour

{

public float amount;

void Update()

{
if (amount <= 0)
{
Destroy(gameObject);
}
}

Component
Destroy

- B

® False = |B %z Obj

> Get Variable

. Less Or Equal Component
\ Get Game Object

Bl @ ie - ® AsB @ Eoll . o o |
leofm—>s i This O




@ On Trigger Enter 'c If Set Vanable

Event

= True =
ofg - ,/> "~ R
&l @ |life |j ®
D
> °®
Has Variable Get Variable

m @ | Component

Component

. ® False
Collider |

Get Game Object
Jeo e - @ el -ie

9 @ === Subtract O e @

@A A-B@®
5 Get Variable @B

- Object~
Sl ® damage ~ @
B @ This O

private Rigidbody rb;

private void Awake()
{

Cursor.visible = false;

Cursor.lockState = CursorLockMode.Locked;

rb = GetComponent<Rigidbody>();




void Update()
{
rb.AddRelativeForce(
movementValue.x * Time.deltaTime,
o,
movementValue.y * Time.deltaTime);
rb.AddRelativeTorque(0®, lookValuex Time.deltaTime, 0);
}

Rigidbody
Add Relative Force

Vector 2

Vector 2
GetY




Rigidbody
Add Relative Torque

v Constraints
Freeze Position XIvIlY Z
Freeze Rotation v X Y v Z

v& Rigidbody = @i
Mass 1 J
Drag 2 |

Angular Drag 10 l‘







Chapter 8: Victory or Defeat: Designing Win and Lose
Conditions

public class ScoreManager : MonoBehaviour

.{

public static ScoreManager instance;

public int amount;

void Awake()

{
if (instance == null)
{
instance = this;
s
else
{
print("Duplicated ScoreManager, ignoring this one");
}
}

Debug.Log("Duplicated ScoreManager, ignoring this one", gameObject);

(o All |.E] Clear | ¥ | Collapse N1/ AO
Q [11:17:05] Duplicated ScoreManager, ignoring this one

v i Untitled*
) Main Camera
(D Directional Light
0 ScoreManager
0 ScoreManager (1)

UnityEngine.Debug:Log (object,UnityEngine.Object)




Debug.LogError("Duplicated

, & Console

@0/ 4001

[11:15:15] Duplicated ScoreManager, ignoring this one
e UnityEngine.Debug:LogError (object,UnityEngine.Object)

void OnDestroy()
{




public class ScoreOnDeath : MonoBehaviour

{

public int amount;

void OnDestroy()

{
ScoreManager.instance.amount += amount;

by

I
1 Script Graph

a| O x> S Player Zoom o
<x>Blackboard |
% Graph Object | €4 Scene | & App | [ Saved

% Graph Variables
These variables are local to the current graph.

Name damage
= Type | @ Float v (=
Value 0O

(New Variable Name) | #




13 Script Graph

| O < ) Player Zoom ®
<»>Blackboard 1|
@ Graph Object @ Scene % App @ Saved

Scene Variables
These variables are shared across the current

scene.
Name score |

— Type @ Integer d -
Value 0 |

(New Variable Name)[ +

On Disable
Event v €3  Variables
( - |

Name speed

= Type (O Float
8 Scene v
GetVarlabIe Has Variable D Name |ife
) v (@]
. g . cowmE O ® Value 100

Name scoreToAdd

= Type (O Integer |
Add value 10 |
Oblectv
N ] A

) scoreToAdd v () \.

public List<Enemy> enemies;




using System;
using System.Collections.Generic;
using UnityEngine;

public class Enemy : MonoBehaviour

{
void Start()
{
EnemyManager.instance.enemies.Add(this);
g

void OnDestroy()
{

EnemyManager.instance.enemies.Remove(this);




using System.Collections.Generic;
using UnityEngine;

public class WavesManager : MonoBehaviour
{
public static WavesManager instance;

public List<WaveSpawner> waves;

private void Awake()

{
if (instance == null)
instance = this;
else
Debug.LogError("Duplicated WavesManager", gameObject);
}.




public class WaveSpawner : MonoBehaviour

{

public GameObject prefab;
public float startTime;
public float endTime;
public float spawnRate;

private void Start()

{
WavesManager.instance.waves.Add(this);
InvokeRepeating("Spawn", startTime, spawnRate);
Invoke(“Enngawner", endTime);

}

void Spawn()

{

Instantiate(prefab, transform.position, transform.rotation);

void EndSpawner()

{
WavesManager.instance.waves.Remove(this);
CancelInvoke();




\ K ¥ Variables 0

Name score

— Type () Integer v 6 -
Value 0

Name enemies

Type List of Game Object v =
Value +

Name waves
— Type  Listof Game Object v =
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(New Variable Name) { +

v @3 Scene Variables (Script) @ 3t
Script ‘3SceneVariables ©
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Component
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[SerializeField] Life playerLife;

void Update()

{
if (EnemyManager.instance.enemies.Count <= 0 &&
WavesManager.instance.waves.Count <= 0)
{
SceneManager.LoadScene("You win!");
}
if (playerLife.amount <= 0)
{
SceneManager.LoadScene("You lose!");
+
y
» B Prefabs ~
» B Presets Build Settings
v (@@ ProjectScenes X
& Game - Chapter 16 == : Ecem_es L
& LoseScreen ‘ 24 ProjectScenes/Game - Chapter 16
& Vinscizen =  ProjectScenes/LoseScreen
> Bm Samples — v ProjectScenes/WinScreen




using UnityEngine;
using UnityEngine.SceneManagement;

public class WavesGameMode : MonoBehaviour
1

[SerializeField] Life playerlLife;

void Update()

{
if (EnemyManager.instance.enemies.Count <= 0 &&
WavesManager.instance.waves.Count <= 0)
{
SceneManager.LoadScene("WinScreen");
¥
if (playerLife.amount <= 0)
{
SceneManager.LoadScene("LoseScreen");
I
¥
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A A Variables
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Scene Manager
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“w Load Scene
= True = = d =
® False = &l @ Scene Name WinScreen

< Less Or Equal

— - I

@ A A<B @ M eesmmeen)|
] ® B0

c . %, Scene Manager

_vﬁ Load Scene
- ( - Tre = [O0Y - - I
® A A<B @ @® False = [EBNE] @ Scene Name LoseScreen
@B O

< LessOrEqual

public class Life : MonoBehaviour

{

public float amount;
public UnityEvent onDeath;







public float amount;
public UnityEvent onDeath;

void Update()

{
if (amount <= 0)
{
onDeath.Invoke();
Destroy(gameObject);
}




private void Awake()

{

var life = GetComponent<Life>();
1life.onDeath.AddListener(GivePoints);

void GivePoints()
{

ScoreManager.instance.amount += amount;

void Awake()
{
playerLife.onDeath.AddListener(OnPlayerDied);

void QnPlayerDied()
{

SceneManager.LoadScene("LoseScreen");




[SerializeField] private Life playerLife;
[SerializeField] private Life playerBaseLife;

void Awake()

{
playerLife.onDeath.AddListener(OnPlayerOrBaseDied);

playerBaselLife.onDeath.AddListener(OnPlayerOrBaseDied);

void QnPlayerOrBaseDied()
{

SceneManager.LoadScene("LoseScreen");




public List<Enemy> enemies;
public UnityEvent onChanged;

public void AddEnemy(Enemy enemy)
{

enemies.Add(enemy);
onChanged.Invoke();

public void RemoveEnemy(Enemy enemy)

{

enemies.Remove (enemy);
onChanged.Invoke();




public class Enemy : MonoBehaviour

{
void Start()
{
EnemyManager.instance.AddEnemy(this);
}

void OnDestroy()
{

EnemyManager.instance.RemoveEnemy(this);




public class WavesManager : MonoBehaviour

{

public static WavesManager instance;

public List<WaveSpawner> waves;
public UnityEvent onChanged;

private void Awake()

i
if (instance == null)
instance = this;
else
Debug.LogError("Duplicated WavesManager", gameObject);
s

public void AddWave(WaveSpawner wave)

{
waves.Add(wave);
onChanged.Invoke();

public void RemoveWave(WaveSpawner wave)

{

waves.Remove(wave);
onChanged.Invoke();




public class WaveSpawner : MonoBehaviour

{

public GameObject prefab;
public float startTime;
public float endTime;
public float spawnRate;

private void Start()

{
WavesManager.instance.AddWave(this);
InvokeRepeating("Spawn", startTime, spawnRate);
Invoke ("EndSpawner", endTime);

}

void Spawn()

{

Instantiate(prefab, transform.position, transform.rotation);

void EndSpawner()

{
WavesManager.instance.RemoveWave (this);
CancelInvoke();




void Start()

{

playerLife.onDeath.AddListener(OnPlayerOrBaseDied);
playerBaselLife.onDeath.AddListener(OnPlayerOrBaseDied);
EnemyManager.instance.onChanged.AddListener(CheckWinCondition);
WavesManager.instance.onChanged.AddListener(CheckWinCondition);

void QnPlayerOrBaseDied()

{

SceneManager.lLoadScene("LoseScreen");

void GheckWinCondition()

{

if (EnemyManager.instance.enemies.Count <= 0 && WavesManager.instance.waves.Count <= 0)

{

SceneManager.LoadScene("WinScreen");

Custom Event

On Update c it Trigger

Event Arguments W

Component

-)"True"-b =

® False = ®! ® OnDeath |

> Get Variable < Component
' Objectv -_ Get Game Object

® life v e ® A AsB @ < Ths o O
@ This @ Sle o

Less Or Equal




> Get Variable Custom Event

Arguments 0

® payer v @ © =
D Sl ® OnDeath | Scene Manager

Load Scene

= =) [
Get Variable Custom Event @® Scene Name LoseScreen

Object ¥ Arguments 0 |

@ DplayerBase v| ® £3 =

@ S] ® onDeath




Chapter 9: Starting your Al Journey: Building Intelligent
Enemies for Your Game

= Hierarchy © Inspector Console =
- Al —
S < Al &) @ v Al | Static ¥
< %9 Enemy : v —
Tag Untagged v Layer Enemy ~
v §# Enemy R R
@ Arm1 v ).  Transform @  :
AssaultRifle ‘ ‘ ‘
%Backpacm Position X O Y O Z0 \
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@ head1 Scale ® X 1 Y N - |
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{ Add Component |
= Hierarchy © Inspector
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using UnityEngine;

public class Sight : MonoBehaviour
{
public float distance;
public float angle;
public LayerMask objectsLayers;
public LayerMask obstaclesLayers;




private void Update()

{
Collider[] colliders = Physics.0OverlapSphere(
transform.position, distance, objectsLayers);
for (int i = 0; i < colliders.Length; i++)
{
Collider collider = colliders[il];
}
}
Vector3 directionToCollider = Vector3.Normalize(

collider.bounds.center - transform.position);

Vector3 directionToController = Vector3.Normalize(
collider.bounds.center - transform.position);

float angleToCollider = Vector3.Angle(
transform.forward, directionToCollider);

{
if (!Physics.Linecast(transform.position,
collider.bounds.center, obstacleslLayers))




public
public
public
public
public

float distance;

float angle;

LayerMask objectsLayers;
LayerMask obstacleslLayers;
Collider detectedObject;

private void Update()

{

Collider[] colliders = Physics.QverlapSphere(

transform.position, distance, (int) objectsLayers);

detectedObject = null;
for (int i = 0; i < colliders.Length; i++)

{

Collider collider = colliders[i];

Vector3 directionToController = Vector3.Normalize(
collider.bounds.center - transform.position);

ooooo

{
if (!'Physics.Linecast(transform.position,
collider.bounds.center, (int) obstaclesLayers))
{
detectedObject = collider;
break;
}
}
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void OnDrawGizmos()

3

Gizmos.color = Color.red;
Gizmos.DrawWireSphere(transform.position, distance);




Vector3 rightDirection = Quaternion.Euler(0, angle, 0) * transform.forward;
Gizmos.DrawRay(transform.position, rightDirection * distance);

Vector3 leftDirection = Quaternion.Euler(®, -angle, 0) * transform.forward;
Gizmos.DrawRay(transform.position, leftDirection * distance);




{

if (!Physics.Linecast(transform.position,
collider.bounds.center, obstaclesLayers))

{
Debug.DrawLine(transform.position,
collider.bounds.center, Color.green);
detectedObject = collider;
break;
}




if (!Physics.Linecast(
transform.position, collider.bounds.center,
out RaycastHit hit, obstacleslLayers))

if (!Physics.Linecast(
transform.position, collider.bounds.center,
out RaycastHit hit, obstaclesLayers))

1

Debug.DrawLine(transform.position,
collider.bounds.center, Color.green);

detectedObject = collider;
break;

b

else

{

Debug.DrawLine(transform.position, hit.point, Color.red);
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public class EnemyFSM : MonoBehaviour

1
public enum EnemyState { GoToBase, AttackBase, ChasePlayer, AttackPlayer }

public EnemyState currentState;

void Update()

1
if (currentState == EnemyState.GoToBase) { GoToBase(); }
else if (currentState == EnemyState.AttackBase) { AttackBase(); }
else if (currentState == EnemyState.ChasePlayer) { ChasePlayer(); }
else { AttackPlayer(); }

}

& Console © Inspector
] S Y

Clear | ¥ | Collapse N1 Ao | @0 @ Al (] static +
! - Tag Untagged v Layer Enemy v

» ). Transform Q
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public Sight sightSensor;

{
if (sightSensor.detectedObject != null)

{

currentState = EnemyState.ChasePlayer;




public Transform baseTransform;
public float baseAttackDistance;

{
if (sightSensor.detectedObject != null)

{

currentState = EnemyState.ChasePlayer;

float distanceToBase = Vector3.Distance(

transform.position, baseTransform.position);

if (distanceToBase < baseAttackDistance)

{
currentState = EnemyState.AttackBase;




public float playerAttackDistance;

.....

{
if (sightSensor.detectedObject == null)
{
currentState = EnemyState.GoToBase;
return;
}

float distanceToPlayer = Vector3.Distance(transform.position,

sightSensor.detectedObject.transform.position);

if (distanceToPlayer <= playerAttackDistance)

{
currentState = EnemyState.AttackPlayer;




{
if (sightSensor.detectedObject == null)
{
currentState = EnemyState.GoToBase;
return;
I
float distanceToPlayer = Vector3.Distance(transform.position,
sightSensor.detectedObject.transform.position);
if (distanceToPlayer > playerAttackDistance * 1.1f)
{
currentState = EnemyState.ChasePlayer;
I
}

private void OnDrawGizmos()

{
Gizmos.color = Color.blue;
Gizmos.DrawWireSphere(transform.position, playerAttackDistance);

Gizmos.color = Color.yellow;
Gizmos.DrawWireSphere(transform.position, baseAttackDistance);
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private Transform baseTransform;

private void Awake()

{

baseTransform = GameObject.Find("BaseDamagePoint").transform;
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v & v NavMeshSurface @ i i
R=05
0.75 H=2
45°
Agent Type Humanoid v
Default Area Walkable v
Generate Links [ ]
Use Geometry Render Meshes v
» Object Collection
» Advanced
Nav Mesh Data None (Nav Mesh Data) ®
Clear Bake

v {» v Nav Mesh Agent

Agent Type Humanoid
Base Offset 0
Steering

Speed 3.5
Angular Speed 120
Acceleration 8
Stopping Distance 0

Auto Braking v
Obstacle Avoidance

Radius 0.5

Height 2

Quality High Quality

private NavMeshAgent agent;

private void Awake()

{
baseTransform = GameObject.Find("BaseDamagePoint").transform;
agent = GetComponentInParent<NavMeshAgent>();




void GoToBase()

{

agent.SetDestination(baseTransform.position);

void AttackBase()

.{

}

agent.isStopped = true;

void GgoToBase()

{

agent.isStopped = false;
agent.SetDestination(baseTransform.position);

void ChasePlayer()

{

agent.isStopped = false;

if (sightSensor.detectedObject == null)
{

currentState = EnemyState.GoToBase;
return;

5

agent.SetDestination(sightSensor.detectedObject.transform.position);




void AttackPlayer()

{

agent.isStopped
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void AttackPlayer()

{
agent.isStopped = true;
if (sightSensor.detectedObject == null)
{
currentState = EnemyState.GoToBase;
return;
¥
Shoot();
float distanceToPlayer = Vector3.Distance(transform.position,
sightSensor.detectedObject.transform.position);
if (distanceToPlayer > playerAttackDistance * 1.1f)
{
currentState = EnemyState.ChasePlayer;
}
}

void AttackBase()
{

agent.isStopped = true;
Shoot();

void Shoot()
{




public float lastShootTime;
public GameObject bulletPrefab;
public float fireRate;

void Shoot()

{
var timeSincelLastShoot= Time.time - lastShootTime;
if (timeSincelLastShoot > fireRate)

{
lastShootTime = Time.time;
Instantiate(bulletPrefab,
transform.position, transform.rotation);
}




LookTo(sightSensor.detectedObject.transform.position);
Shoot();

float distanceToPlayer = Vector3.Distance(transform.position,

sightSensor.detected0bject.transform.position);

if (distanceToPlayer > playerAttackDistance * 1.1f)
{

currentState = EnemyState.ChasePlayer;

void AttackBase()

1
agent.isStopped = true;
LookTo(baseTransform.position);
Shoot();

}

void LookTo(Vector3 targetPosition)

{

void LookTo(Vector3 targetPosition)
{
Vector3 directionToPosition = Vector3.Normalize(
targetPosition - transform.parent.position);
directionToPosition.y = 0;
transform.parent.forward = directionToPosition;
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Chapter 10: Material Alchemy: URP and Shader Graph for
Stunning Visuals
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Chapter 11: Captivating Visual Effects: Harnessing Particle
Systems and VFX Graph
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Released June 13, 2023
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Duplicate with edges




< Update Particle (WORLD)
Update Particles

O ¥ Linear Drag v W

Use Particle Size Group Selection
Create Block
Disconnect all
Convert to Subgraph Block

Cut
Copy
Paste

Duplicate

Clear Ignored Errors
Duplicate with edges

O
% Update Particle
Update Particles

s’ Particle




(a set position random|

Search

Set Position Random (Uniform)
Set Position Random from Curve
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Capacity 10000
Bounds Mode Recorded

Bounds
Center x 0

Size x 100
Bounds Padding X 0.5

Set Velocity Random (Per-component)

% 0
% 0

Set Lifetime Random (Uniform)

Set Position Random (Per-component)

X -50

Play Controls
] ]
Rate —@—— 100 Set

Show Bounds v

Play() Stop()
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Rate @ 100 Setw
Show Bounds

Show Event Tester
Play()
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v Transform 0 i+ :

Position

Rotation
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Set Lifetime Random (Uniform)
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Use Alpha Clipping

O Main Texture = smoketex

Use Soft Particle
Blend Mode Additive

Use Alpha Clipping

Group Selection
Create Block
Disconnect all

Orient : Face Camera Plane

Face Camera Plane

Convert to Subgraph Block
Cut

Copy
Delete
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public class ExplosionOnDeath : MonoBehaviour

{
public GameObject particlePrefab;

{

var life = GetComponent<Life>();
life.onDeath.AddListener(OnDeath);

{

Instantiate(particlePrefab,
transform.position,
transform.rotation);

}




| Get Variable ‘ ‘" Custom Event

| | '.> Object v | f .' Arguments O
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Transform

@ N GetPosition Component

Instantiate
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Transform 4
@ SN Get Rotation v Position
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public GameObject prefab;
public GameObject shootPoint;
public ParticleSystem muzzleEffect;
public void OnFire(InputValue value)
{
if (value.isPressed)
{
GameObject clone = Instantiate(prefab);
clone.transform.position = shootPoint.transform.position;
clone.transform.rotation = shootPoint.transform.rotation;
muzzleEffect.Play();
}
}
Value [@ ShootPoint @]
ey on-ent Particle System 6B 1
Instantiate Play = Type [. Float v |
Value 1 ]
- I
Name muzzleEffect ]
al

l
1\ position { = Type () Game Object
: Value [u MuzzleFlashEffect ©

2) Rotation

(New Variable Name)l

T+

S} v Script Machine ()

Get Variable | = . : N
35 | » 53 v Script Machine @ =¥

> 44 v Player Input o
R zzicEfroct Bl » S v Script Machine 0

@ s o)

Add Component




public ParticleSystem muzzleEffect;
void Shoot()
{
var timeSincelLastShoot :float = Time.time - lastShootTime;
if(timeSincelLastShoot < fireRate)
return;
lastShootTime = Time.time;
Instantiate(bulletPrefab, transform.position, transform.rotation);
muzzleEffect.Play();
}

Transform
@SN Look At

1
® Unscaled | “s larget .

- ) . WorldUp 010

Component
Instantiate Particle System
Play
=

! “3 Original % EnemyBullet_Chapter07 ®
:; Position
23 Rotation

=
4 =

Get Variable

S5 Object v |

(@) \muzzleEffect\B o
1 @ This @]




Chapter 12: Enlightening Worlds: llluminating Scenes with

the Universal Render Pipeline
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Filter by
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v 4. v Light Q@ i
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V Emission (2]
Light Appearance Color v
Color I,
Intensity 1
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v £ v Light
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Color
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v £ v Light

» General

» Shape

» Emission

» Rendering

¥V Shadows
Shadow Type

Realtime Shadows

Soft Shadows

¥ Rendering @
Render Mode Auto v
Culling Mask Mixed... v

¥V Shadows 2]
Shadow Type No Shadows v
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V Shadows €
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Realtime Shadows
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Strength ® 1

Bias Custom v
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Normal @ 0.25

Near Plane @& 0.1

UNLIT LIGHTMAP RESULT

Generate Lightmap UVs v
» Lightmap UVs settings
Strict Vertex Data Check

Revert | Apply




@ v| Terrain [v] Static v

” Tag Untagged v Layer Terrain v
8 v Terrain v Static ¥
v

Tag Untagged ~ Layer|Default v |
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Position X 0
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Rotation X0 4 Wat
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Scale X 1 r
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Lighting Data Asset @ LightingData

Index: O
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Add Probe Select All
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Chapter 13: Immersive Realism: Achieving Fullscreen
Effects with Postprocessing

v v Volume @ 3t
Mode Global v
Weight ® 1
Priority 0
@ ® PPVolume Profile (Volume Profile) @ i
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NONE

v Intensity @ 0.25
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v ).  Transform e
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¥V Quality
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Chapter 14: Harmonious Soundscapes: Integrating Audio
and Music

Audio (5426)
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v o v Audio Source @ +

AudioClip 7HeavyWeaponsi ®
Output None (Audio Mixer Group) ®
Mute -1

Bypass Effects
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Loop ]
Priority o 128 |
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Volume @ 1
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public GameObject prefab;

public GameObject shootPoint;
public ParticleSystem muzzleEffect;
public AudioSource shootSound;

public void OnFire(InputValue value)

{

if (value.isPressed)

{
GameObject clone = Instantiate(prefab);
clone.transform.position = shootPoint.transform.position;
clone.transform.rotation = shootPoint.transform.rotation;
muzzleEffect.Play();
shootSound.Play();

}




Audio Source
" Play

- [5

@ Get Variable
‘Object v |

@ shootSound v @
D This @]




Chapter 15: Interface Brilliance: Designing User-Friendly Ul
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This appears to be the first time you access TextMesh Pro, as such we need to add resources to your project
that are essential for using TextMesh Pro. These new resources will be placed at the root of your project in the
"TextMesh Pro" folder.

Import TMP Essentials

TMP Examples & Extras

The Examples & Extras package contains addition resources and examples that will make discovering and
learning about TextMesh Pro's powerful features easier. These additional resources will be placed in the same
folder as the TMP essential resources.

Import TMP Examples & Extras




Font Asset Creator

Font Settings

Source Font File
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Sampling Point Size  Auto Sizing v
Padding S
Packing Method Optimum v
Atlas Resolution o212 v i 512 v
Character Set ASCII v
Render Mode SDFAA v
Get Kerning Pairs W
Generate Font Atlas
| X

Font:
Point Size:

Style:

Characters included:
Missing characters:
Excluded characters:

SP/PD Ratio:

ID Hex Char []
ID Hex Char =0
Save Save as...




Favorites

33 Frogames...
33 Dropbox ...
E5 Facturas F...
& Applications
® Downloads
B Movies

I Music

Ga) Pictures

iCloud

& iCloud Drive
[ Documents
= Desktop
E¢ Shared

<[> @~

]
s

Assembly-CSharp.csproj

m Chapter 02 to...erShooter).sIn

53 Library

T3 Logs

[ obj

7 Packages

[ ProjectSettings

3 Temp

3 UIElementsSchema
T UserSettings

New Folder

Save TextMesh Pro! Font Asset File

Save As:  militech_r_2019-04-13 SDF

Tags:

[ Fonts ~

1.l Resources >
Resources.meta
TerrainData_4...989439.asset
TerrainData_4...39.asset.meta

£ Documentation >
Documentation.meta

Foms L

B9 TEST $ Fonts.meta
TEST.meta Glyph Report.txt
) e Glyph Report.txt.meta
>
TextMesh Pro.meta [ Resources
3 Ul Toolkit 3 Resources.meta
£ Shaders 5

Ul Toolkit.meta
3 UnityVisualSc...ing.Generated >
Unity.VisualSc...nerated.meta

Shaders.meta

Q Search

. LiberationSans - OFL.txt

LiberationSans - OFL.txt.meta
LiberationSans.ttf

LiberationSans.ttf.meta

Cancel Save




‘ v @] v Image o

Source Image [lavatar o)
Color | s
Material None (Material) @
Raycast Target v
» Raycast Padding
Image Type ‘Simple v
Use Sprite Mesh

Preserve Aspect v

. Set Native Size

)




Fill Origin Left v |
Fill Amount —@— 073 |
Preserve Aspect

D Image
£ HealthBar
& HealthBarFrame




Source Image [s1Square ®©
Color ‘ P
Material None (Material) ©®©

v 1 v TextMeshPro - Text (Ul) @ i+ :

Enable RTL Editor
Score: 0
Text Style ‘Normal v |
_Main Settings
Font Asset [F militech_0_2019-04 @ |
Material Preset 'militech_0_2019-04-13 ¢ v |
Font Style B | 1 Ju]l| s |
. ab | AB | sC |
Font Size 20 |
Auto Size [ ]
Vertex Color ] v

Color Gradient
Override Tags

Spacing Options (em)Charac 0  Word 0

Line O Paragri0 |
Bl
| & |

Alignment 1
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Score: 0
Bullets: O

Remaining Waves: O Remaining Enemies: O

Sprite Mode Single v
Pixels Per Unit 100
Mesh Type Tight -
Extrude Edges @& 1
Pivot Center v
Texture Shape 2D v
Sprite Mode Single v
Pixels Per Unit 700
Mesh Type Tight W
Extrude Edges @& 1
Pivot Center v
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_' © Inspector

@ Pause Menu ~ Static v

v

Tag Untaggec~v Layer Ul v




i Scene
v | Scale @————— 1x Normally ~ | Mute Audio | Stats Gizmos | ~ | Game

| o» Game
v | Display1 ~ Free Aspect v

Score: 0
Bullets: O

# Scene | o Game |
|Game v Display1 ~ Free Aspect

v | Scale @———— 1x | Normally ~ Mute Audio Stats ‘Gizmos |v

Score: 0




v 3 Rect Transform

left Pos X PosY

o 108.78442| -91.7843
= Width Height
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Vv Anchors
Min X 0 Y 1 |
Max X 0 Y 1 |
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‘ Scure:w
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v oor Rect Transform
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v W v Canvas Scaler

Ul Scale Mode
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Scale With Screen Sizev

Reference Resolution
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88 Image » ¢ Rect Transform o
) HealthBar > Canvas Renderer o
D HealthBarFrame > ol v -
| :
D BossHealthBar E:I =g e +
€0 BossHealthBarFrame = | ¥ # v Life Bar (Script) e i
S e Script + LifeBar ®
& Text (1)

public class LifeBar : MonoBehaviour

{
public Life targetlLife;

) Terrain

» () Base > 4] v Image @ i+ :

D Plane v #|  Life Bar (Script) ® + ¢

n> g l;la'yer Script + LifeBar ®
ain

D Spot Light dlge # Player (Life) ®

using System;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UI;




Image 1image;
public Life targetLife;

void Awake()

{

image = GetComponent<Image>();

}

void Update()

{
image.fillAmount = targetLife.amount / 100;

}.




using UnityEngine;
using UnityEngine.UI;

public class LifeBar : MonoBehaviour

{
Image image;
public Life targetlLife;

{

image = GetComponent<Image>();

void Update()

{
image.fillAmount = targetLife.amount / 100;
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Rect Transform @
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#
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'Objectv |
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Variables (7]
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Sl ® ife \Z‘ ® » % v Script Machine @ I
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Shader Ul/De~ | Edit... |
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Add Component

public int bulletsAmount;
public void OnFire(InputValue value)
{
if (value.isPressed && bulletsAmount > 0)

bulletsAmount--;

GameObject clone = Instantiate(prefab);

ooooo

clone.transform.position

clone.transform.rotation

muzzleEffect.Play();
shootSound.Play();

shootPoint.transform.position;
shootPoint.transform.rotation;
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Transform
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Component
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% Original
4 .
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@ Get Variable
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@ This ©
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8> ‘Object v |
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@ This
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using TMPro;
using UnityEngine;

public class PlayerBulletsUI : MonoBehaviour

{
TMP_Text text;

|
text = GetComponent<TMP_Text>();

void Update()

{
text.text = "Bullets: " + targetShooting.bulletsAmount;

}




L Project Settings
Q
Script Execution 01+ Visual Scripting
v Services = unity.visualocriptung.wore Wl —
Version Control — Unity.VisualScripting.State v =—
ShaderGraph . : L
Tags and Layers — Unity.VisualScripting.Flow v
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Settings i
Time
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Ul Builder
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String On Update
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- TMP_ Text
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S»a Get Variable |\ Concat
&5 Object \ ]
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using TMPro;
using UnityEngine;

public class ScoreUI : MonoBehaviour

{
TMP_Text text;
void Awake()
{
text = GetComponent<TMP_Text>();
hy
void Update()
i
text.text = "Score: " + ScoreManager.instance.amount;
}
¥

using TMPro;
using UnityEngine;

public class WavesUI : MonoBehaviour

{
TMP_Text text;

.....

{
text = GetComponent<TMP_Text>();
WavesManager.instance.onChanged.AddListener(RefreshText);

.{

text.text = "Remaining Waves: " + WavesManager.instance.waves.Count;




using TMPro;
using UnityEngine;
public class EnemiesUI : MonoBehaviour
{
TMP_Text text;
void Start()
{
text = GetComponent<TMP_Text>();
EnemyManager.instance.onChanged.AddListener(RefreshText);
}
void RefreshText()
{
text.text = "Remaining Enemies: " + EnemyManager.instance.enemies.Count;
].
}

On Update

- TMP_ Text
? Set Text

Event

String F‘\ This ®

Concat
Get Variable @ Source Text

‘Scene v | ] = - = @® Sync TextInput Box v
® Ag0 @

® scoe v @ ® i)




@ Get Variable
! ‘Scene v
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' Scene v |

@® enemies v @

® s
:$ Count ltems

String
‘Waves: |

String
Concat

String
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. TMP_ Text
| - Set Text

@ Source Text

¢! @ Sync TextInputBox v

On Update
Event

- TMP_ Text
| SetText

@ Source Text
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using UnityEngine;
using UnityEngine.InputSystem;

public class Pause : MonoBehaviour

{
void Update()
{
if (Keyboard.current.escapeKey.wasPressedThisFrame)
{
Time.timeScale = 0;
}
h
}

public void OnFire(InputValue value)

:}
if (value.isPressed && bulletsAmount > 0 && Time.timeScale > 0)

!
bulletsAmount--;




public GameObject pauseMenu;

{

pauseMenu.SetActive(false);

void Update()

{
if (Keyboard.current.escapeKey.wasPressedThisFrame)
.{
pauseMenu.SetActive(true);
Time.timeScale = 0;
}
I

public GameObject pauseMenu;
public Button resumeButton;

void Awake()

{
pauseMenu.SetActive(false);
resumeButton.onClick.AddListener(OnResumePressed);

void OnResumePressed()

{
pauseMenu.SetActive(false);
Time.timeScale = 1;




void OnResumePressed()

{
pauseMenu.SetActive(false);
Time.timeScale = 1;
Cursor.visible = false;
Cursor.lockState = CursorLockMode.Locked;
}

void Update()

{
if (Keyboard.current.escapeKey.wasPressedThisFrame)
{
Cursor.visible = true;
Cursor.lockState = CursorLockMode.None;
pauseMenu.SetActive(true);
Time.timeScale = 0;
}
}

private void OnDestroy()

{

Time.timeScale = 1;
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using UnityEngine;
using UnityEngine.UI;

public class QuitButton : MonoBehaviour

{
Button button;

{
button = GetComponent<Button>();

button.onClick.AddListener(Quit);

void Quit()

g
print("Quitting");
Application.Quit();







Chapter 16: Next-Gen Ul: Creating Dynamic Interfaces with
the Ul Toolkit
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Project ]

v Containers

ScrollView ListView
Vv Position
Position [Absolute d
Vv Size
Width Height
Size 100 pX 100 pX




VisualElement il [=] = =

Vv Position
° Position Mode  Absolute v |
v Anchors
© Top
30 pX
| J
- oF
o Left b & Right
30 pX lauto | - |
N
© Bottom

auto - |




[Plavatar © | Spritev |
~ Open in Sprite Editor |

Image

Image Tint | /|

PlayerHealth

Filling

L J

V¥V Background
Color I

Image & None (Te @] Texture” |




Vv Size

Width Height
Size 1100 % | 100 %
v Min - Max
Width
Max none | |
V¥ Background
Color I -
Image EIHp_frameB Sprite v
Open in Sprite Editor
Image Tint | Vi
Scale Mode | Z I
Vv Slice 15
Left 15 -
Top 15 -
Right 15 -

Bottom 15 -




\— Tab Index 0

Label = t [

Score: 0

TUUTUE

Usage Hints None
Tab Index -1
Focusable

Binding Path

Text Score: 0

Enable Rich Text v

Focusable

Binding Path

Text Score: 0
Enable Rich Text v
Display Tooltip When Elided v

V Text
“ Font
“ Font Style
{} size

'T\ M Aalar

| @ milit ® | Font Asset v~

B I
176 px |
I <




Aamilitech_r_2019-04- ®

F -~ ' Add new selector...

Create New USS
Add Existing USS




V¥ Style Class List

4

Add Style Class to List
Extract Inlined Styles to New Class

N

Binding Path

Text Score: 0
Enable Rich Text v




[Add new selector...

HUDText

Ul Builder

Ul Builder

:
!

E .NewClass




'i,’.f Scene X f:."_f" ame > Animator ‘
N [ L T

Score: O
Bullets: O

© Size 76 ' pX

C oo Setvarisble I
=

~ Alit Open selectorin IDE = %‘[ K3 i’
o

© WI set as value 1
o

+ o

N

L Unset all




Absolute v




#Border :] |=| = =

#Border

#Border ] |=| = v Position
V4 — © PositionMode  Absolute v
¥ Anchors
~ Top
15 [px]
L J
o Left © Right
p q
[l
fa
~ Bottom




v # v UlDocument

@ i :
Panel Settings & PanelSettings (Panel Settings) ®
Source Asset < PauseMenu (Visual Tree Asset) ©
Sort Order 0
Scale Mode Scale With Screen Size v
V¥ Scale Mode Parameters

Screen Match Mode Match Width Or Height v
Reference Resolution X 1920 Y 1080
v Screen Match Mode Parameters
Match ® 1
Width Height
#Container :] = = = I . Container
> Display
v Position
Position Mode Absolute v
¥ Anchors
Top 7
0 pX
|
Left Right
S
Bottom 7
0 pX
» Flex
v Align
Align Items auto|= [ =I /=
Justify Content = |5 | = ’;|§E
Align Self AUTO ||= | o | | ||=|




¥V OptionsMenu.uxmi
v [ #Container

v BB #Background
T Label

BN Button

BN Button




#Background =] = =

Button

Button

{}  Bottom
v Padding
Left
Right
Top

Bottom

b Tevt

30px
30
30
30
30

pX

pX
pX
pX
pX




Bottom 1 pX
v Padding 30px
Left 30 px
Right 30 px
Top 30 px
Bottom 30 pXx
#Background =5 #0 (10| 1 Position Mode  Relative v
» Offsets
I Vv Flex
e e Basis auto -
Pause Button Button ° f"""k ° ‘;mw :
Direction il j -
Wrap F|3|i|°|
¥ Align
WA Vv Flex
#Background 2 40 |00 I
1™ - ) Basis auto -
Shrink Grow
1 - [0 -
I Direction it | =S| -
Wrap e (12| Is]




Chapter 17: Animated Realities: Crafting Animations with
Animator









v @@ Animations
» @ Crouch
> 47 Idle
» 47 IdleJumpUp
» 4@ JumpAndFall
> 4# MidAir
» 47 Run
> 4 Walk
» @ Materials
v a9 Model
» @ Robot




. Polyart_Mesh Import Settings (7 JerLii

Animation | Materials

Animation Type 'Humanoid v |
Avatar Definition | Create From This Model v

v | Configure... |
Skin Weights 'Standard (4 Bones) v

Run_guard_AR e







0:14 (072.5%) Frame 14




v @ Run_guard_AR
WF Arm1
W@ AssaultRifle
W@ Backpack1

0o
O
o !
<
RN

nead1

Hips

_eq1

Arm1
AssaultRifle
Backpacki
Body1
head1

Legl

-k~ Run_guard_ARAvatar

e




v 7 ldle_guard_ar

W@ Arm1

W# AssaultRifle
W# Backpacki

W@ Body1

W@ headl

& Hips

& Leg!

HH Arm1

HH AssaultRifle
FH Backpack1

FH Body1

HH head1

HH Legt
A |dle_Guard_AR

-k~ |dle_guard_arAvatar




> Animator
|Layers | Parameters

I_Q' Name

Velocity

Conditions
= Velocity v Greater v [0.01 )
~ Conditions |
| = Velocity v | Less v 10.01 )
Greater +
v Less
‘= Hierarchy 2 i | © Inspector | 2
- G L-2) @  Bodyl Static ~
| < %@ Enemy : ¥
‘ Tag Untagged v Layer Default ~
| v @ Enemy R — s—
9 Arm1 > ). Transform e 3 i
@ AssaultRifle 'y 5" gyinned Mesh Renderer @ i
@ Backpack1 B i
0 Body1 £*  Edit Bounds
“ g :?;:1 Bounds
@ Leg! Center X -31.982 Y 2.51458 Z 1.90734
Extent X 511260 Y 46.604¢ Z 27.7491
Quality Auto v
Update When Offscre
Mesh £ Body1 ®©




%@ Enemy

~

@ ArmPlaceme
@ ArmPlaceme
@ ArmPlaceme

v P Head

D Headgear
@ Headgear
v @ Shoulder_Left
v (@ ShoulderPaq
v » v Animator e + :
| Controller % Player ®]
Avatar i~ Polyart_MeshAvatar ®
I Apply Root Motion ]




> Animator # Scene
I Layersl Parameters | ®
[a Name ]+~

a;® Idle_Guard_AR -> Run
&8 1 AnimatorTransitionBase

| Transitions

ldle_Guard_AR

<

Idle_Guard_AR -> Run

Has Exit Time
» Settings




»~ Animator
Layers | Parameters

LowerBody

 # Scene  @®Game > Animator |

‘ Layers ’ Parameters ‘ ® | UpperBody >

ldle_Guard_AR
— LowerBody

3
\
~ UpperBody e
\
|

\Layers I Parameters |
[:Q' Name

= Velocity




Shooting v false v
Velocity v 0.01

Shooting -

Velocity v 0.01




v Humanoid




= UpperBody Weight ®1

Mask 4 UpperBody
Blending Override

Sync o Timing
IK Pass




public void OnFire(InputValue value)

.{

if (value.isPressed)

{
‘ InvokeRepeating("Shoot", fireRate,
I

else

{

‘ CancelInvoke();

I

fireRate);




private void Shoot()

i
if (bulletsAmount > 0 && Time.timeScale > 0)
{
bulletsAmount--;
GameObject clone = Instantiate(prefab);
clone.transform.position = shootPoint.transform.position;
clone.transform.rotation = shootPoint.transform.rotation;
muzzleEffect.Play();
shootSound.Play();
3
}
¥ Interactions + u—
V Press =  Hold
'Note that the 'Press' interaction is only necessary when Multi Tap
wanting to customize button press behavior. For default
press behavior, simply set the action type to '‘Button' and &
use the action without interactions added to it.
~ Slow Tap
Trigger Behavior Press And Release v Tap
Press Point 0.5 v Default




Animator animator;

private void Awake()
{

animator = GetComponent<Animator>();

public void OnFire(InputValue value)
{
animator.SetBool("Shooting", value.isPressed);

if (value.isPressed)

{

& headl
v @ Hips
@ ArmPosition_Left
v @ ArmPosition_Right
@ magazine_Right
v @ Trigger_Right
N4 MuzzleFlashEffect
3 ShootPoint
v @ Spine
» @ Chest
» @ UpperLeg_Left




On Input System Event Button
'On Pressed v |

1) |This o)

3 Input Action |Fire

On Input System Event Button
'On Released v |

%) This ®
*3 Input Action | Fire

Get Variable
Q& object v |

@ fireRate E\ ol

D [This o]

N .
Timer
* K3

=) Start
=> Pause
1 => Resume

Started => &

Completed =

Elapsed @
Elapsed % @
Remaining @

1 = Toggle
2 2 @ Duration
JANS] @ Unscaled |
: Remaining % @

Started =
Tick =
Completed =
Elapsed @
Elapsed % @

/#; @ Duration
Remaining @

®] ® Unscaled | |
|
‘ Remaining % @

|, Component
” Instantiate

| % Original
| 2\ Position
| 2) Rotation

Audio Source
Play
Get Variable
Y55 Object v | -
—— o
@® shootSound v| @ £ =

@ This o]




On Input System Event Button

Animator
OnPressed v | ¥ setBool

-> b

4) (This ®| =
“3 Input Action Fire v| P This @ 'O|_‘ Timer
@ Name Shooting o~
® Value v - Start
= Pause
On Input System Event Button \’ Animator )= Rasime
[CriRelaased~ | £ setBool | = Toggle
B — @ Duration
4 [This o} - = - s} @ Unscaled
*2 Input Action | Fire v | ~ [This  ©
@ Name Shooting|

® Value |

void Awake()

{
baseTransform = GameObject.Find("BaseDamagePoint").transform;
agent = GetComponentInParent<NavMeshAgent>();
animator = GetComponentInParent<Animator>();

I

void Shoot()

{
animator.SetBool("Shooting", true);




void GoToBase()

{

animator.SetBool("Shooting", false);
agent.isStopped = false;

agent.SetDestination(baseTransform.position);

if (sightSensor.detectedObject != null)
currentState = EnemyState.ChasePlayer;

float distanceToBase = Vector3.Distance(
transform.position,
baseTransform.position);

if (distanceToBase <= bhaseAttackDistance)
currentState = EnemyState.AttackBase;

void ChasePlayer()

{

animator.SetBool("Shooting", false);
agent.isStopped = false;




®  Nav Mesh Agent
,(" Set Stopped

N =

p 0 ®  Nav Mesh Agent
§ Transform / m ,(* Set Destination
On Enter State @ % GetParent / S
/ - 4 7
L3 )

Event I
S T

4 4
Tesosfson I
« 3 Set Variable @ % Get Position /

Game Object Objsct > . r W, Animator
- - /  — Laee o
B caserransiom - ) K4 4 B
BaseDamagePoint N O § Transform pr

/

# GetParent / &} O} Name Shooting |
4o O value

On Enter State @® Nav Mesh Agent
,(" Set Stopped

Nav Mesh Agent
Set Destination

Transform
@ N Get Parent

Transform
@ N Get Position

6«»} Get Variable . 7 Animator
5

S | Set Bool

@ sensedObject v| @
@ @ . Transform
@ N Get Parent




On Enter State Animator
@ @& tvent Set Bool

@ Nav Mesh Agent

,(" Set Stopped

Transform
@SN GetParent

using UnityEngine;

public class VelocityAnimator : MonoBehaviour

{
Rigidbody rb;
Animator apimator;

ooooo

{
rb = GetComponent<Rigidbody>();
animator = GetComponent<Animator>();

void Update()

{
animator.SetFloat("Velocity", rb.velocity.magnitude);




using UnityEngine;
using UnityEngine.AI;

public class NavMeshAnimator : MonoBehaviour

{

NavMeshAgent navMesh;
Animator animator;

{
navMesh = GetComponent<NavMeshAgent>();
animator = GetComponent<Animator>();

void Update()

{
‘ animator.SetFloat("Velocity", navMesh.velocity.magnitude);

}




o )

= Package Manager

<+ ¥ | Sort: Name (asc) v | Filters

™) In Project
© Updates

== Unity Registry
&3 My Assets
& Built-in




GameObject Component Services Jobs Tools Window Hel

Create Empty Child
Create Empty
2D Object

3D Object
Effects

Light

Audio

Video

Ul

Al

Ul Toolkit
ProBuilder

Rendering

vV VvV VvV V V V V V V V V Vv

Volume
Camera
Cinemachine ClearShot Camera
Visual Scripting Scene Variables Dolly Camera with Track
Visual Effects 2D Camera
Target Group Camera
FreeLook Camera
Virtual Camera

Blend List Camera



Ea v| Main Camera Static ¥
Tag MainCamera v | Layer Player v
» ). Transform e i :
) Bl v Camera e i ¢
(1 v Audio Listener ® i+
v # v Universal Additional Camera Data (Script) 0 3+ :
v {4 v CinemachineBrain @ i :
Live Camera ~CM vcam1 (Transform) ®
Live Blend
é Waterfall = A .
& Light v ik v CinemachineVirtualCamera 0 :
& Light (1) Status: Live \ Solo
@ Directional Light Game Window Guide: v
@ PPVolume =

Save During Play

@ Light Probe Group

> @ Player Priority 50

» O Sounds —» | Player (Transfonr ® | &
@ EventSystem Look At ' APlayer (Transforr © | £

» @ Canvas , =

Score: 0

. > Lens Vertical FOV 60 nd
> Transitions
V¥ Body Transposer v
Binding Mode Lock To Target
Follow Offset
X 0 Y 3 Z3 -3
X Damping ®— 0.1
Y Damping @ — 0.1
Z Damping @ — 0.1
Yaw Damping ®e— 0
J v Aim Composer v
Remaining Waves: O oRg Remaining Enemies: 0 Tracked Object Offset

CoTE—




Bullets: O X 0 Y 3 2 - 3

X Damping ®— 0.
Y Damping @ — 0.
Z Damping @ — 0.1
Yaw Damping ®— 0
v Aim Composer v
Tracked Object Offset
X 0 Y 1.8 Z 0

Lookahead Time @&@—— 0

= Package Manager |
+ - ‘ Packages: Unity Registry v ‘ Sort: Name (asc) ‘ Filters vl Clear Filters ‘

a.cinem e
All Services
v Features . .
Cinemachine Updateto2.9.7  Remove
< Cinematic Studio

6 packages !12.9.5- January 25, 2023
¥ Packages From Unity Registry by Unity Technologies Inc.

Cinemachine 2.9.5 com.unity.cinemachine

Documentation Changelog| Licenses

Description  Version History  Dependencies Samples

- About Cinemachine

Using Cinemachine BOdy pro perties

- Using Virtual Cameras

' ) Use the Body properties to specify the algorithm that moves the Virtual
- Setting Virtual Camera properties

. {Bodypiteiting camera, set the Aim properties.
Transposer
Do Nothing R | Crransposer J|
Framing Transposer Binding Mode [ Lock To Target |
Orbital Transposer Follow Offset X0 lyo 'z/-10 |




v # v CinemachineSmoothPath

Resolution
b Appearance
Looped
Path Length
Waypoints
=1 0 |X

1

-0.6651611
8.473961
16.48662
1.865501
-34.41408
-5.350182
-11.82508

o | W (N
X X X X X X

< < < < < =< <

253.4261

-22.65166
-11.31552

-12.48783
-16.76736
-3.824619
-10.58919
-18.58122

N N N N N N N

-6.24147

16.13326

-31.44033
-72.94247
-30.87444
-26.04846
-52.54644

Roll
Roll
Roll
Roll
Roll
Roll
Roll

4+ O O Oo]O O OO




v |# CinemachineSmoothPath 0

Resolution @ 20
» Appearance
Looped B
Path Length 14.36617
Waypoints

= 0 /X0 YO |'Z-5 Roll 0
1 X448 YO Z 061/Roll 0

S —

= 2 X89 YO0 |Z6.22Rall 0
+ -




A DollyCart1 (Transform)
None (Transform)
Round Robin

A
0] [O]
<

Transposer
Lock To Target With World Up

Same As Follow Target




Follow ‘A DollyCart1 (Transform) © | &
Look At 'None (Transform) O *
Standby Update 'Round Robin v |
» Lens Vertical FOV 60 | v |
» Transitions
Vv Body ' Transposer v |
Binding Mode Lock To Target With WorldUp v |
Follow Offset X 0 Y0 'Z 0
X Damping @ 1 |
Y Damping @ 1 |
Z Damping @ 1 |
Yaw Damping @ 0 |
v Aim 'Same As Follow Target v
v # v Cinemachine Dolly Cart (Script) 0 :
Script CinemachineDollyCart O,
Path # DollyTrack1 (Cinemachine Smooth Path) ®
Update Method Update B
Position Units Distance v
Speed 0
Position 0




@DollyTrack1 (Cinemac ®

@® Animation ¢ Cinemachinel © |
Preview 0 #DollyTrack1 (C®
IntroDollyTrack ’Samples @H Lol |<>. | e Update v
. Distance ¥

o

j] Add Property ] —




Script # Cinemachinel ©®
Path # DollyTrack1 (C®
Update Method Update v
“!  Position Units Distance v
‘[llll I ARNNITAN | Speed 0
Position @ : )

Create State Empty

Create Sub-State Machine From Selected Clip

Paste From New Blend Tree

Copy current StateMachine

Make Transition

Set as Layer Default State

v = v Playable Director o
Playable i Intro (Timeline Asset) ®
Update Method ‘Game Time v |
Play On Awake (]

Wrap Mode 'Hold v
Initial Time 0
» Bindings




led | |4

& DollyCart1
@ Main Camera i
D Director

> DollyCart1 (Anima ©

nimatior i Timeline T
Preview | 14| 1 | » | »i o0t , | & | v @@ Assets
' » Bm 44.1 General Librany
» Wm AllISkyFree
» B Animation
v (@@ Animations

%2 DollyCart1

=A IntroDollyTrack

nimation Ef Timeline
Preview | 4 Kl 3 | DII»l

1+

A > None (Animator)




Track Group

Activation Track
Animation Track
Audio Track
Control Track
Playable Track

Signal Track

Cinemachine Track
Visual Effect Control Track




Preview |«q | |4 | D | Pl | PP1 | [#] E
(+v , | Y | |+
Track Group

Activation Track
Animation Track

Audio Track
Control Track

Signal Track
Playable Track

Cinemachine Track
Visual Effect Activation Track




-
] o

> DollyCart1 (Animator) ®

CK g Main Camera (Cinemachine ®©

@Vlveamz

E _:'.‘3‘ ]

‘: ,\»DollyCam ( @ . Intreollydrack
! |
| : _

4t i Main Camera (Ci © 1 (CVVCETTE

!




2 v Playable Director

Playable Zi Intro (Timeline Asset)

Update Method Game Time v

Play On Awake

Wrap Mode Hold V.
Initial Time

Bindings

Animation Track » DollyCart1 (Animator)

Track #Main Camera (Cinemachine Brain)




Chapter 18: Performance Wizardry: Optimizing Your Game
with Profiler Tools

Frame Debug
Enable Editor

s

Frame Debug

Disable Editor v
Draw Mesh Terra

“ RenderTarget
RTO ¥ Channels All | R

Draw Mesh Terrain




External Tools

"% Preferences | a
| Q \

Asssibipeling -/ Core Render Pipeline
Cinemachine . .
Colors Additional Properties
Core Render Pipeline Visibility All Visible +
Diagnostics Volumes
Display Selings Gizmo Visibility Solid =







System Memory GPU Memory

Only when material
content change

v ) GameObject
) Cube

&) Sphere




v @& v LOD Group
Fade Mode

Renderers:

None

Insert Before

v & v LOD Group

Fade Mode

LOD O

100%

Renderers:

Add










Scale X1 Y1 Z1

v Occlusion Area @ 3t i
Size
X 40 Y 20 Z 40
Center
X0 YO Z0
Is View Volume v

Add Component

@, Profiler

Profiler Modules rrre— Playmode v @mmu

v CPU Usage

pr—

v GPU Usage

v Rendering

te.ScriptRunBehaviourUpdate




Hierarchy vI Live | Main Thread ¥ |CPU:11.84ms GPU:--ms| a waitforpresent

Overview | Total ’ } Self | Calls | GC Alloc | Time ms

Gfx.WaitForPresentOnGfxThread 0.0% 0.0% 1 0B 0.00

Overview Total ' Self ‘calls GCAlloc  Timems |
PlayerLoop 9 b 1 8.9 KB
b Update.ScriptRunBehaviourUpdate 61.7% 0.0% 1 6.3 KB 25.86
» PostLateUpdate.FinishFrameRendering 19.4% 0.3% 1 2.6 KB 8.15







v |Playmode v @ | 14 | M | » Frame: 5680 / 5993 Clear on Play | Deep Profile |Ca

66ms (15FPS)

Selected: PostLateUpdate.F

33ms (30FPS)

m GarbageCollector
m VSync
m Global lllumination

L

| GC Alloc

#if UNITY_EDITOR || DEVELOPMENT_BUILD
print("Informative message");
#endif




int[] Array

float(] array

Total Self Calls
S A% | No° \

GC Alloc

stat

void

.[

ic Collider[] colliders

Update()

= new Collider[100];

int detectedAmount = Physics.OverlapSphereNonAlloc(

transform.position,
distance,
colliders,
objectsLayers);

detectedObject = null;
for (int i = 0; i < det
{

Collider collider =

ectedAmount; i++)

colliders[il;




string pame = "John";
string score = "100";
string template = "{0} has won {1} points";

//both will print: John has won 100 points
print(string.Format(template, name, score));
print($"{name} has won {score} points.");

StringBuilder builder = new StringBuilder();
builder.Append("My ");

builder.Append("name ");

builder.Append("is ");
builder.Append("Neo.");

print(builder.ToString()); //My name is Neo.




public class Pool : MonoBehaviour
{
List<GameObject> storedObjects = new List<GameObject>();

[SerializeField] private GameObject prefab;

public GameObject Get()

{
if (storedObjects.Count > 0)
{
var obj:GameObject = storedObjects[0];
storedObjects.RemoveAt(0);
obj.SetActive(true);
return obj;
}
else
{
return Instantiate(prefab);
5
}

public void Return(GameObject obj)
{
obj.SetActive(false);
storedObjects.Add(obj);




e Snapshot  Comp Snapshots

No snapshot selected.

' Shapsh

Capture New Snapsh
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= ToolbarMenu@8
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Chapter 19: From Prototype to Executable: Generating and

Debugging Your Game

Build Settings

Scenes In Build

-

o

o

v ProjectScenes/Game
v ProjectScenes/LoseScreen
v ProjectScenes/WinScreen

Platform

g Windows, Mac, Linux

E Dedicated Server
1 Android
iOS ios

5] WebGL

CJ Windows, Mac, Linux

Target Platform
Architecture

Create Xcode Project
Development Build
Autoconnect Profiler
Deep Profiling

Script Debugging
Compression Method

macOS v

Intel 64-bit + Apple silicon ¥

Default v




£ Project Settings

Adaptive Performance
Audio
Burst AOT Settings
Editor
b Graphics
Input Manager
Input System Package
Memory Settings
Package Manager
Physics
Physics 2D
Player
Preset Manager
Quality
Scene Template
Script Execution Order
v Services
Version Control =
ShaderGraph
Tags and Layers
v TextMesh Pro > lcon
Settings X X
Time b Resolution and Presentation

Player

Company Name
Product Name
Version

Default lcon

Default Cursor

Cursor Hotspot

Settings for Windows, Mac, Linux

Timeline

Ul Builder

Version Control

VEX

Visual Scripting

XR Plugin Management

Splash Image
Virtual Reality Splash Image

DefaultCompany
SuperShocter
0.1

None
(Texture 2D)

Select

None
(Texture 2D)

Select

None
(Texture 2D)

Select

q
o

Build

V]

w

Scenes In Build

'~ ProjectScenes/Game
v ProjectScenes/LoseScreen
v ProjectScenes/WinScreen

Platfg Mesh data optimization - Resolving used channels

Bullet - Universal Render Pipeline/Lit - ForwardLit: 12 of about 672

Cancel andalone

uTmvocTrsar vwIiTrtuuvw oS T 1altrturrrt

o=
WvOS tvOS

=~ra PS4

Target Platform
Architecture

‘Windo
x86
Server Build H
Copy PDB files

Create Visual Studio Solution




© Inspector & Console | Ei Occlusion
Clear | ¥ ‘ Collapse ‘Error Pause _Editorﬂ Q

© Assets\AlISkyFree\AllSkyFree_Menu.cs(10,4): error CS0246: The type
@ Assets\AlISkyFree\AlISkyFree_Menu.cs(10,4): error CS0246: The type
@ Build completed with a result of 'Failed'

@ UnityEditor.BuildPlayerWindow+BuildMethodException: 3 errors

) MonoBleedingEdge
. SuperShooter_Data

# SuperShooter
€ UnityCrashHandler32
UnityPlayer.dll




(J Windows, Mac, Linux

Target Platform 'macOS v |

Architecture 'Intel 64-bit + Apple silicon v |

Create Xcode Project ||
Development Build

public class PlayerShooting : MonoBehaviour
{

private void Start()

{
Debug.LogError("Testing Player Shooting Start");







8 Console

Clear | ¥ | Collapse | Error Pause | Editor v | @ Qo|A0| OO

(4]

Player Name

v Player Logging
~ Full Log [Developer Mode Only]

‘ Product Name | IP Port

v Editor

¥ Local
v G OSXPlayer

| nicolas.borrom

-KG4M SuperShooter | 10.44.12... 55099

Frame Debug
Enable Editor =l 0

)

{@ Frame D4 (2]

Player Name

| Product Name| IP ‘ Port

v Editor

¥ Local

v CJ OSXPlayer

¥ Resolution and Presentation

Resolution
Fullscreen Mode

Default Screen Width
Default Screen Height
Mac Retina Support

Windowed
1024
68

—

~

<




Player Name I Product Name| IP | Port
|

I



Chapter 20: AR/VR

) In Project A AR Fou - AR Foundation Install |
Updates 511 24,2023
@ e v Packages '
From Unity Registry by Unity Technologies Inc.
AR Foundation 511
Unity Registry com.unity.xr.arfoundation
0 My Assets Documentation | Changelog | Licenses
=% Built-in
Description  Version History — Dependencies
& Services

A collection of Subsystems as well as MonoBehaviours and C# utilities for working with the Subsystems.

Includes:

= Definitions of Subsystems

= GameObject menu items for creating an AR setup

= MonoBehaviours that control AR session lifecycle and create GameQbjects from detected, real-world
trackable features

® Scale handling

= Face tracking

at https://github.com/Unity-Te iesfarfoundation-samples




v R Untitled*

& Directional Light
& AR Session
v & XR Origin
v @ Camera Offset
&) Main Camera

Renderer Features

V¥V v/ New AR Background Renderer Feature (AR E
Name NewARBackgroundRendererFeature

Add Renderer Feature

AR Background Renderer Feature
Screen Space Ambient Occlusion
Screen Space Shadows

Render Objects (Experimental)




C# Script

~ -

Value Datums >

Reference Object Library

Reference Image Library

r




=2 ARSessionOrigin ®
m AR Camera (Can ®




Add Component

[Qar plane|

xJ

Search

New script

@@ AR Plane (UnityEngine.XR.ARFoun

T AR Plane Manager

20 AR Plane Mesh Visualizer (UnityEn

>







Line (Material)

Shader Universal Render Pipelin «
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using UnityEngine;

using UnityEngine.XR.ARFoundation;
using System.Collections.Generic;
using UnityEngine.InputSystem;

public class SpawnerPlacer : MonoBehaviour

{
ARRaycastManager raycastManager;
List<ARRaycastHit> hits = new List<ARRaycastHit>();
public GameObject spawnerPrefab;
private void Awake()
{
raycastManager = GetComponent<ARRaycastManager>();
¥
void Update()
{
var touchPos :Vector2 =
Touchscreen.current.primaryTouch.position.ReadValue();
if (Touchscreen.current.primaryTouch.press.wasPressedThisFrame &&
raycastManager.Raycast(touchPos, hits))
{

Instantiate(spawnerPrefab,
hits[0].pose.position,
hits[0].pose.rotation);

b
I
r
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using UnityEngine;

public class Spawner : MonoBehaviour

{

public GameObject prefab;

public float frequency;

void Awake()

{

InvokeRepeating("Spawn", frequency, frequency);

Ly

void Spawn()

)

var obj:GameObject = Instantiate(prefab,
transform.position,
transform.rotation);
var myCollider = GetComponentInChildren<Collider>();
var spawnedCol = obj.GetComponentInChildren<Collider>();
//Check if both objects have collider
if (myCollider != null && spawnedCol != null)
{
Physics.IgnoreCollision(myCollider, spawnedCol);
}
b
}

v # v Spawner (Script) @  :
Script # Spawner ®
Prefab | Enemy Q|
Frequency 3




using UnityEngine;

public class PlayerManager : MonoBehaviour

{

public static PlayerManager instance;

{

instance = this;

using UnityEngine;

public class LookAtPlayer : MonoBehaviour

{
void Update()
{
if(PlayerManager.instance == null) return;
var playerPos:Vector3 = PlayerManager.instance.transform.position;
transform.forward = playerPos - transform.position;
I




using UnityEngine;

public class MoveForward : MonoBehaviour

{
public float speed;
void Update()
{
transform.Translate(0, 0, speed * Time.deltaTime);
}
}

using System.Collections.Generic;
using UnityEngine;

public class EnemyManager : MonoBehaviour

{

public static EnemyManager instance;

public List<Enemy> all = new List<Enemy>();

%

instance = this;




using UnityEngine;

public class Enemy : MonoBehaviour

{
void OnEnable()
{
EnemyManager.instance.all.Add(this);
}

{

EnemyManager.instance.all.Remove(this);




using UnityEngine;

public class LookAtNearestEnemy : MonoBehaviour

{
void Update()

{

if(EnemyManager.instance.all.Count == 0) return;
var nearestEnemy = EnemyManager.instance.all[0];

for (var i = 1; i < EnemyManager.instance.all.Count; i++)
i
var enemy = EnemyManager.instance.all[i];
var enemyPos :Vector3 = enemy.transform.position;
var nearEnemyPos :Vector3 = nearestEnemy.transform.position;

var distToNear:float = Vector3.Distance(nearEnemyPos, transform.position);
var distToEnemy :float = Vector3.Distance(enemyPos, transform.position);

if (distToEnemy < distToNear)
nearestEnemy = enemy;

transform.forward = nearestEnemy.transform.position - transform.position;




using UnityEngine;

public class Life : MonoBehaviour

{

public int amount;

public void Damage(int damageAmount)
{
amount -= damageAmount;
if(amount <= 0)
Destroy(gameObject);




using UnityEngine;

public class Damager : MonoBehaviour

{
public int amount;
void OnTriggerEnter(Collider other)
{
other.GetComponent<Life>()?.Damage(amount);
Destroy(gameObject);
}
}

using UnityEngine;

public class AutoDestroy : MonoBehaviour

{
public float time;

{
Destroy(gameObject, time);




Chapter 21: Massive Worlds: Introduction to DOTS
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using UnityEngine;

public class VelocityAuthoring : MonoBehaviour

{
public float value;

using Unity.Entities;

public class VelocityBaker : Baker<VelocityAuthoring>

{

public override void Bake(VelocityAuthoring authoringComponent)
{
Entity entity = GetEntity(TransformUsageFlags.Dynamic);
var runtimeComponent = new Velocity();
runtimeComponent.Value = authoringComponent.value;
AddComponent(entity, runtimeComponent);
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using Unity.Entities;

public partial struct MovementSystem : ISystem

{
public void OnUpdate(ref SystemState state)

{
I




using Unity.Entities;
using Unity.Transforms;

public partial struct MoveJob : IJobEntity

{
public float DeltaTime;
void Execute(ref LocalTransform transform, in Velocity velocity)
{
transform.Position.z += velocity.Value * DeltaTime;
}
}

using Unity.Entities;

public partial struct MovementSystem : ISystem
{
public void OnUpdate(ref SystemState state)
{
var job = new MoveJob();
job.DeltaTime = SystemAPI.Time.DeltaTime;
job.ScheduleParallel();




public partial struct MovementSystem : ISystem
{

[BurstCompile]

public void OnUpdate(ref SystemState state)

{
| e
}

[BurstCompile]
public partial struct Movedob : IJobEntity

.{
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public float DeltaTime;
public float Horizontal;
public float Vertical;

void Execute(ref LocalTransform transform, in Velocity velocity)

{
transform.Position += transform.Right() * velocity.Value * Horizontal * DeltaTime;
transform.Position += transform.Forward() * velocity.Value * Vertical * DeltaTime;
}
[BurstCompile]

public void OnUpdate(ref SystemState state)

1
var job = new MoveJob();
job.DeltaTime = SystemAPI.Time.DeltaTime;
job.Horizontal = Input.GetAxis("Horizontal");
job.Vertical = Input.GetAxis("Vertical");
job.ScheduleParallel();

public struct Player : IComponentData { }

public class PlayerAuthoring : MonoBehaviour { }

public class PlayerBaker : Baker<PlayerAuthoring>
{
public override void Bake(PlayerAuthoring authoring)
{
var entity = GetEntity(TransformUsageFlags.Dynamic);
AddComponent<Player>(entity);




[BurstCompile, WithAll(typeof(Player))]
public partial struct MoveJob : IJobEntity

{
public float DeltaTime;

public float Horizontal;
public float Vertical;

public struct Target : IComponentData

{
public Entity Value;

}

public class TargetAuthoring : MonoBehaviour

{
public GameObject Value;

}

public class TargetBaker : Baker<TargetAuthoring>

{
public override void Bake(TargetAuthoring authoring)
{
var entity = GetEntity(TransformUsageFlags.Dynamic);
var targetEntity = GetEntity(authoring.Value, TransformUsageFlags.Dynamic);
AddComponent(entity, new Target {Value = targetEntity});
}
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using Unity.Burst;

using Unity.Collections;
using Unity.Entities;
using Unity.Mathematics;
using Unity.Transforms;

[BurstCompile]
public partial struct SteeringJob : IJobEntity
1

[ReadOnly] public ComponentLookup<LocalToWorld> TransformLookup;
public float DeltaTime;

void Execute(ref LocalTransform transform, in Velocity velocity,
in SteeringVelocity steeringVelocity, in Target target)

{
if(target.Value == Entity.Null)
return;
var targetTransform = TransformLookup[target.Valuel;
var direction = targetTransform.Position - transform.Position;
var rotation = quaternion.lLookRotation(direction, transform.Up());
transform.Rotation = math.nlerp(transform.Rotation, rotation,
steeringVelocity.Value * DeltaTime);
transform.Position += transform.Forward() * velocity.Value * DeltaTime;
}




using Unity.Burst;
using Unity.Entities;
using Unity.Transforms;

public partial struct SteeringSystem : ISystem

{
[BurstCompile]
public void OnUpdate(ref SystemState state)
f
var job = new SteeringJob();
job.DeltaTime = SystemAPI.Time.DeltaTime;
job.TransformLookup = SystemAPI.GetComponentLookup<LocalToWorld>(true);
job.ScheduleParallel();
¥
¥
[BurstCompile]
public partial struct DestroyCloseTargetJob : IJobEntity
{

private const float DestroyDistanceSqr = 0.7f * 0.7f;
[ReadOnly] public ComponentLookup<LocalToWorld> TransformLookup;

void Execute(ref LocalTransform transform, in Target target)
{
if (target.Value == Entity.Null)
return;

var targetTransform = TransformLookup[target.Valuel;
var distSqr = math.lengthsq(targetTransform.Position - transform.Position);
if (distSqr < DestroyDistanceSqr)
{
//TODO: Boom!




public EntityCommandBuffer.ParallelWriter ECB;

void Execute(ref LocalTransform transform, in Target target)
{

//. ..

if (distSqr < DestroyDistanceSqr)

{
ECB.DestroyEntity(®, target.Value);

public partial struct DestroyCloseTargetSystem : ISystem

{
[BurstCompile]
public void OnUpdate(ref SystemState state)
{
var echSystem = SystemAPI.GetSingleton<EndSimulationEntityCommandBufferSystem.Singleton>();
var ecb = ecbSystem.CreateCommandBuffer (state.WorldUnmanaged).AsParallelWriter();
var job = new DestroyCloseTargetJob();
job.TransformLookup = SystemAPI.GetComponentLookup<LocalToWorld>(true);
job.ECB = ecb;
job.ScheduleParallel();
}
}

[20:37:49] System.ArgumentException: The entity does not exist.System.String Unity.Entities.EntityComponentS

* This Exception was thrown from a job compiled with Burst, which has limited exception support.

System.ArgumentException: The entity does not exist.System.String
Unity.Entities.EntityComponentStore::AppendDestroyedEntityRecordError(Unity.Entities.Entity)

This Exception was thrown from a job compiled with Burst, which has limited exception support.

#3 Unity.Entities.EntityComponentStore, Unity.Entities, Version=0.0.0.0, Culture=neutral,
PublicKeyToken=null.AssertEntityHasComponent(Unity.Entities.EntityComponentStore*, Unity.Entities,
Version=0.0.0.0, Culture=neutral, PublicKeyToken=null this, Unity.Entities.Entity, Unity.Entities, Version=0.0.0.0,
Culture=neutral, PublicKeyToken=null entity, Unity.Entities.Typelndex, Unity.Entities, Version=0.0.0.0, Culture=neutral,
PublicKeyToken=null componentTypelndex, Unity.Entities.LookupCache&, Unity.Entities, Version=0.0.0.0,
Culture=neutral, PublicKeyToken=null typeLookupCache) -> System.Void, mscorlib, Version=4.0.0.0, Culture=neutral,




if (target.Value == Entity.Null ||
ITransformLookup.TryGetComponent(target.Value, out var targetTransform))

return;

var direction = targetTransform.Position - transform.Position;
var rotation = quaternion.LookRotation(direction, transform.Up());

/7/...

if (target.Value == Entity.Null ||
!TransformLookup.TryGetComponent(target.Value, out var targetTransform))

return;

var distSqr = math.lengthsq(targetTransform.Position - transform.Position);

L s o




public struct Spawner : IComponentData

{
public Entity Prefab;
public Entity Target;
public int Amount;
public float Frequency;
public float LastSpawnTime;
¥

public class SpawnerAuthoring : MonoBehaviour
i

public GameObject prefab;

public GameObject target;

public float frequency;

public int amount;

public class SpawnerBaker : Baker<SpawnerAuthoring>
|
public override void Bake(SpawnerAuthoring authoring)
{
var entity = GetEntity(TransformUsageFlags.Dynamic);
AddComponent(entity, new Spawner {
Prefab
Target

1

Amount = authoring.amount,
Frequency = authoring.frequency,

1

GetEntity(authoring.prefab, TransformUsageFlags.Dynamic),
GetEntity(authoring.target, TransformUsageFlags.Dynamic),




public EntityCommandBuffer.ParallelWriter ECB;
public float Time;

void Execute(ref Spawner spawner)

{

var timeSincelastSpawn = Time - spawner.lLastSpawnTime;
if (timeSincelastSpawn < spawner.Frequency)
return;

spawner.lLastSpawnTime = Time;
var instances = new NativeArray<Entity>(spawner.Amount, Allocator.Temp);

ECB.Instantiate(0®, spawner.Prefab, instances);

for (var i = 0; i < spawner.Amount; i++)

{
var instance = instances[i];
var transform = LocalTransform.FromPosition(i * 5, 0, 10);
ECB.SetComponent (0, instance, transform);
ECB.SetComponent(0, instance, new Target {Value = spawner.Target});
}.

public partial struct SpawnerSystem : ISystem

{

[BurstCompile]
public void OnCreate(ref SystemState state)
{
state.RequireForUpdate<Player>();
}
[BurstCompile]
public void OnUpdate(ref SystemState state)
{
var ecbSystem = SystemAPI.GetSingleton<EndSimulationEntityCommandBufferSystem.Singleton>();
var ecb = ecbSystem.CreateCommandBuffer(state.WorldUnmanaged).AsParallelWriter();
var job = new SpawnerJob();
job.Time = (float) SystemAPI.Time.ElapsedTime;
job.ECB = ech;
job.ScheduleParallel();
}




public void OnUpdate(ref SystemState state)
{
if (SystemAPI.TryGetSingletonEntity<Player>(out var playerEntity))
{
var playerTransform = SystemAPI.GetComponent<LocalToWorld>(playerEntity);
Camera.main.transform.position = playerTransform.Position + new float3(0, 10, 0);




