Chapter 1: Getting to Know Your Environment

PLANS AND PRICING

X Games Fim Industry Community Resou

REAL-TIME TOOLS AND MORE

IMAGINE
WITH UNITY

DOWNLOAD

Create with Unity in three
steps

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

2. Choose your Unity
version
Install the latest version of Unity, an older

release, or a beta featuring the latest in-
development features.

Visit the download archive

3. Start your project

Begin creating from scratch, or pick a
template to get your first project up and
running quickly. Access tutorial videos
designed to support creators, from
beginners to experts.

Install Unity Edito

B 2022.3.5f1 ‘&siucon [its

Location

/Applications/Unity/Hub/Editor

Required: 6.47 GB Available: 619.65 GB

Don't ask me again

Install Unity Editor

Locate existing installation

Skip installation




Install Unity Editor

® 2022.3.5f1 l@siticon [irs

Location
/Applications/Unity/Hub/Editor

Required: 6.47 GB Available: 619.65 GB

Install Unity Editor

Locate existing installation

Don't ask me again Skip installation

|nSta||S Locate

Install Editor

Install Editor




Install Unity Editor D

Official releases Pre-releases Archive

B 2020.3.48f1 @INTEL LTS Install

Y 20231.5f1 & siLicoN Install

Y  20231.5f1 @ INTEL Install

Install Unity 2023.1.5f1 & siticon

Add modules Required: 11.46 GB Available: 619.66 GB

&| Visual Studio for Mac

Android Build Support 680.75 MB 214 GB
OpenJDK 112.97 MB 219.56 MB

Android SDK & NDK Tools 1.76 GB 4.66 GB
iOS Build Support 423.73 MB 1.09 GB

tvOS Build Support 417.02 MB 1.08 GB

Continue




I n Sta I I S Locate Install Editor

All Official releases Pre-releases

2023.1.5f1 « siLicoN
/Applications/Unity/Hub/Editor/2023.1.5f1/Unity.app

macOS

Unity download archive

From this page you can download the previous versions of Unity for both Unity Personal and Pro (if you have a Pro license,
enter in your key when prompted after installation). Please note that we don’t support downgrading a project to an older
editor version. However, you can import projects into a new editor version. We advise you to back up your project before
converting and check the console log for any errors or warnings after importing.

Long Term Support releases
The LTS stream is for users who wish to continue to
develop and ship their games/content and stay on a
stable version for an extended period.

Download LTS Releases

Unity 2023.X Unity 2022.X Unity 2021.X Unity 2020.X Unity 2019.X Unity 2018.X Unity 2017.X Unity 5.X

Umty 2023.1.5 m Downloads (Win) Downloads (Mac) Downloads (Linux)

July 18,,2023 =

P rOj eCtS New project

Projects




All templates

Core
Sample

Learning

= Hierarchy
- -

v & SampleScene
) Main Camera
() Directional Light

®

s Project

-~

* Favorites
O, All Materials
O, All Models
O, All Prefabs

¥ a Assets
I Scenes
s Packages

S e
Assets

2D (URP)
Core

3D Mobile
Core

2D Mobile
Core

ai
* | 9613

B Console i

Clear | v | Collapse | Error Pause Editor v

New project

Editor Version: 2023.1.5f1 SILICON

3D

This is an empty 3D project that uses Unity's

built-in renderer.

Read more

Project name
Hero Born

Location

/Users/harrisonferrone/Documents...

Cancel

Layers ~ || Default

Create project

© Inspector

5]

¥ Main Camera
~ Tag MainCame~

a i
Static v
Layer Default ~

v . Transform R
Position X 0 Y Z -10
Rotation X 0 Yo zZ0
L Scale ® X 1 Y1 Z 1
mt v Camera o
Clear Flags Skybox -
Background /

Field of View
Physical Camera

Clipping Planes

Viewport Rect
X 0

@o|Ao/ @0 o

Depth

Rendering Path
Target Texture
Occlusion Culling
HDR

MSAA

®

Target Display

Culling Mask Everything
Projection Perspective v
FOV Axis Vertical v

—@®— 60

Near 0.3
Far 1000

-1
Use Graphics Settiiv
None (Render Text ®
v
Use Graphics Settiiv
Use Graphics Settii»

Allow Dynamic Resol

Display 1 v

{1~ Audio Listener R




Visual StudioforMac (81020 }  ~




m Scripts

| 2 [ Debug > (=) Attach to Unity

Hero Born

v I Assets
B Scenes
v I Scripts

[} LeamingCurve.cs

0] Visual Studio Community 2019 for Mac

[ Solution * X - LearningCurve.cs

© LearningCurve » No selection

1 using System.Collections;

2 using System.Collections.Generic;

3 using UnityEngine;

4

5 public class LearningCurve : MonoBehaviour
6 {

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

9 {

10

11 }

12

13 // Update is called once per frame

14 void Update()

15 {

16

17

8% H




B3 LeamingCun

Ed LearningCurv

Rename

Import New Asset...
Import Package

Export Package...

Find References In Scene
Select Dependencies

Refresh
Reimport

Reimport All

Import New Asset...
Import Package

Export Package...

Find References In Scene
Select Dependencies

Refresh
Reimport




= Hierarchy 2 i | O Inspector | 3 i
v - All — —
+ . [@] @ v Main Camera Static ~

v f SampleScene

v
Tag MainCam~  Layer Default ~

D Directional Light

v ).  Transform

PositionX 0 YA 1
Rotatior X O Y O
Sca® X 1 | 7 @ Z\|1

—'. L
» Wt v Camera e i :
o, T - - _’ .
¢ ¢+ v Audio Listener @ +
Add Component
@ Unity Documentation M Scripting API Search manual
Version: 2023.2 ~
Unity Manual
Transforms
E3 Unity User Manual 2023.2 (beta)
B Packages and feature sets
E3 Install Unity
K Licenses and activation
E3 Upgrade Unity Transforms
B Create with Unity
2D or 3D projects The Transform stores a GameObject's Position, Rotation, Scale and parenting state. A GameObject always has a Transform component attached: y
Ed Unity's interface create a GameObject without a Transform component.

Ed Quickstart guides
Advanced best practice guides The Transform Component

Create Gameplay The Transform component determines the Position, Rotation, and Scale of each GameObject in the scene. Every GameObject has a Transform.

E3 Scenes
B GameObjects r' Transform
Transfoms Position X 0

Introduction to components

Rotation X0

Use components

E3 Primitive and placeholder Scale X1
objects

Create components with scripts

Deactivate GameObjects




Transforms

SWITCH TO SCRIPTING
i ore a GameObject's position, rotation, scale and parenting state and is thus very important. A GameOb

attached - it is not possible to remove a Transform or to create a GameObject without one

The Transform Component

The Transform component determines the Position, Rotation, and Scale of each object in the scene. Every GameObject has a Tran

Transform

Transform

SWITCH TO MANUAL

Description

Position, rotation and scale of an object

Every object in a Scene has a Transform. It's used to store and manipulate the position, rotation and scale of the object. Every Transform can have a paren|
apply position, rotation and scale hierarchically. This is the hierarchy seen in the Hierarchy pane. They also support enumerators so you can loop through

using UnityEngine;

public class Example

{
// Moves all transform children 10 units upwards!
void StartQ)

{

foreach ( child in transform)

f
1

child.position += * 10.0f;




B¥ Microsoft | Docs Do Lean Certificati Q%A Code Samples Shows Events £ search
WNET Languages -~ Workloads ~ APls »~ Resources v
i Filter by title Docs / NET / C#guide / e « 7 = In this article
C# documentation c # rodra i n u i d e . ;
mm rogram sections
> Get started p g g g Language Sections
> Fundamentals Article - 03/31/2022 + 2 minutes to read = 16 contributors %

> What's new in C#
> Tutorials
> C# concepts
> How-to C# articles
> The.NET Compiler Platform SDK {Rostyn APIs)
~ C# programming guide
Overview
> Programming concepts
» Statements, expressions, and equality
> Types
» Classes, Structs, and Records
> Interfaces
> Delegates
> Arrays

> Strings.

Platform Sections

See also
This section provides detailed information on key C# language features and features accessible to C#

through .NET.

Most of this section assumes that you already know something about C# and general programming
concepts. If you are a complete beginner with programming or with C#, you might want to visit the
Introduction to C# Tutorials or .NET In-Browser Tutorial, where no prior programming knoledge is
required.

For information about specific keywords, operators, and preprocessor directives, see C# Reference.
For information about the C# Language Specification, see C# Language Specification.

Program sections

Inside a C# Program

Main() and Command-Line Arguments

> Indexers

> Events

Language Sections

> Generics

[ Download PDF

Statements Operators and expressions Expression-bodied members Equality Comparisons

Types

Sign in

Download .NET

% Filter by title

C# documentation
> Get started
> Fundamentals
> What's new in C#
> Tutorials
> C# concepts
> How-to Ci articles
> The .NET Compiler Platform SDK (Roslyn APIs)
v C# programming guide
Overview
> Programming concepts
> Statements, expressions, and equality
> Types
> Classes, Structs, and Records
> Interfaces
> Delegates
> Arrays
v Strings

Programming with strings

Docs / .NET / C# guide / Programming guide /

. - .
Strings and string literals
Article + 06/21/2022 « 16 minutes to read « 20 contributors

A string is an object of type String whose value is text. Internally, the text is stored as a sequential
read-only collection of Char objects. There's no null-terminating character at the end of a C# string;

therefore a C# string can contain any number of embedded null characters (\0'). The Length property

of a string represents the number of Char objects it contains, not the number of Unicode characters.
To access the individual Unicode code points in a string, use the StringInfo object.

string vs. System.String

In C#, the string keyword is an alias for String. Therefore, String and string are equivalent,
regardless it's recommended to use the provided alias string as it works even without using
System; . The String class provides many methods for safely creating, manipulating, and comparing
strings. In addition, the C# language overloads some operators to simplify common string

operations. For more information about the keyword, see string. For more information about the type

and its methods, see String.

Declaring and initializing strings

How to determine whether a string represents

a numeric value

You can declare and initialize strings in various ways, as shown in the following example:

& 6




Chapter 2: The Building Blocks of Programming

T

|
oW
-

e

£ * LearningCurve.cs
4 LearningCurve » (I Start()
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4
5 public class LearningCurve : MonoBehaviour
6 {
7 public int CurrentAge = 30;
8
9 // Start is called before the first frame update
10 void Start()
n | {
12 Debug.Log(30 + 1);
13 Debug.Log(CurrentAge + 1);|
14 }
15
© Inspector
@ v Main Camera [ | Static ¥
v ¢ e
Tag MainCameriv = Layer Default v
v /). Transform @ i+ :
Position X 0 Y 1 'Z -10 |
Rotation X 0 Y& 0 I’ZN 0 |
Scale ® X 1 Y 1 1Z1 |
» Bt v Camera @ + :
(1 v Audio Listener Q@ i+

v # v Learning Curve (Script) @ =*
Script # LearningCurve ®
Current Age 30 |




Add Component




< LearningCurve.cs

& LearningCurve » (I ComputeAge()

1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4
5 public class LearningCurve : MonoBehaviour
6 {
7 public int CurrentAge = 30;
8 public int AddedAge = 1;
9
10 // Start is called before the first frame update
11 void Start()
12 { S
: L I ComputeAge() ; | < Calling the method
15
16 void ComputeAge()
17 {
18 Debug.Log(CurrentAge + AddedAge); <4— The method
19 }
20 N
& Console
Clear Iv| Collapse | Error Pause | Editor v | @
[12:42:11]1 19
UnityEngine.Debug:Log (object)
16 /// <summary>
17 /// Computes a modified age by adding two variables together
18 /// </summary>
19 void ComputeAge()
20 {
21 Debug.Log(CurrentAge + AddedAge);
22 &

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

ComputeAge() ;|

[ void LearningCurve.ComputeAge()

//4 < " ; :
771 ci Computes a modified age by adding two variables together 5 thgether

Debug.Log(CurrentAge + AddedAge);




Reset

Remove Component

Move Up

Move Down

Copy Component

Paste Component As New

Reset

Remove Component
Move Up

Move Down

Copy Component

Paste Component As New

Paste Component Values

Remove Component
Move Up

Move Down

Copy Component




Chapter 3: Diving into Variables, Types, and Methods

B Console
Clear Iv| Collapse | Error Pause  Editor v | o ] ()3

[13:16:09] 19
UnityEngine.Debug:Log (object)

[13:16:09] Text goes here.
UnityEngine.Debug:Log (object)

[13:16:09] 18
UnityEngine.Debug:Log (object)

& Console

Clear Ivl Collapse | Error Pause | Editor v | & (M2 Ao|@o0
[13:21:12] 19 .
UnityEngine.Debug:Log (object)

[13:21:12] Text goes here -> Current Age: 18, Added Age: 1 are variable placeholders

UnityEngine.Debug:LogFormat (string,object[])

v #| v Learning Curve (Script) @
Script #+ LearningCurve ®
Added Age 11 |
Type Contents of the variable

int A simple integer, such as the number 3
float A number with a decimal, such as the number 3.14
string | [Characters in double quotes, such as,“Watch me go now/
bool A Boolean, either true or false

v # v Learning Curve (Script) e i
Script # Learning Curve ®
Added Age 1 \
Pi 3.14 |
First Name 'Harrison \
Is Author v




& Console
Clear Iv| Collapse | Error Pause |Editor v | & ) K€

[13:26:11] 31
UnityEngine.Debug:Log (object)

Q [13:26:11] A string can have variables like Harrison inserted directly!

UnityEngine.Debug:Log (object)

& Console

Clear Iv] Collapse | Error Pause | Editor v | @
[13:30:38] 31
UnityEngine.Debug:Log (object)

[13:30:38] 3
UnityEngine.Debug:Log (object)

[13:30:38] 3

UnityEngine.Debug:Log (object)

& Console
Clear Iv| Collapse | Error Pause | Editor v | &

[13:34:34] 31
UnityEngine.Debug:Log (object)

[13:34:34183

UnityEngine.Debug:Log (object)

5 public class LearningCurve : MonoBehaviour

6

7 I public string CharacterClass = "Ranger"; I 4— Class scope
8

9 // Start is called before the first frame update

10 void Start() L | 1
11 { Oocal scope
12 |int CharacterHealth = 10@;' < P

13 Debug.Log(CharacterClass + " - HP: " + CharacterHealth);

14 }

15

16 void CreateCharacter()

17 { Local scope 2
18 |5tring CharacterName = "Aragorn"; | /

19 ebuc.Log(CharacterName + " — © + CharacterClass);

20 }

21y}




Debug.Log(EirstName x Pi);

(field) string LearningCurve.FirstName
CS0019: Operator '*' cannot be applied to operands of type 'string' and 'float’

E Console

Glear |~ Colapse | Erorpause Eator~ = | @0/ A0/ @1

| [18:38:55] Assets/Scripts/LearningCurve.cs(36,19): error CS0019: Operator '*' cannot.he

Assets/Scripts/LearningCurve.cs(36,19): error CS0019: Operator *' cannot be applied to
operands of type 'string' and ‘float'

13 // Use this for initialization
14 void Start ()

15

16 Debug.Log("Choose” a character.”);
17 GenerateCharacter();

18 Debug.Log(’A fine choice.”);|
19 }

20

21 public void GenerateCharacter()

22 {

23 ) Debug.Log("Character: Spike”);
24




13 // Use this for initialization

14 void Start () Arguments

15 { /

16 int characterLevel = 32;

17 GenerateCharacter("Spike", characterLevel);

18 } Parameters
19 A//

20 public void GenerateCharacter(string name, int level)

21

22 Debug.LogFormat(“Character: {0} - Level: {1}", name, level);
23 }

lear | ¥ | Collapse

[19:23:13] Character: Spike - Level: 32
UnityEngine.Debug:LogFormat (string,object[])




Chapter 4: Control Flow and Collection Types

B Console

[12:54:09] Looks like your purse is in the sweet spot.
UnityEngine.Debug:Log (object)

8 Console

Q [13:03:38] You may not enter without the sacred key.

UnityEngine.Debug:Log (object)

[13:03:38] You don't appear to have the right type of weapon...
UnityEngine.Debug:Log (object)

8 Console

[13:09:24] You have the spirit, but not the knowledge.
UnityEngine.Debug:Log (object)

& Console

[13:12:23] To arms!
UnityEngine.Debug:Log (object)

& Console

[13:15:46] Mediocre damage, not bad.
UnityEngine.Debug:Log (object)




Index

0 1 2
int[] topPlayerScores = [452, 713, 984];

int[,] Coordinates = new int[3, 2]
{  Columns
0 1

{5, 4}, = Index0 (orrow0)
{1, 7}, = Indexl1 (orrowl)
{9, 3} == Index2(orrow?2)

& Console

Gl |+ Colepse Evorpause Edtor~ = | Q040 01

[13:21:06] IndexOutOfRangeException: Index was outside the bounds of the array.
e LearningCurve.Start () (at Assets/Scripts/LearningCurve.cs:41)

& Console

[13:28:03] Party Members: 3
UnityEngine.Debug:LogFormat (string,object[])

& Console

[13:30:34] Party Members: 4
UnityEngine.Debug:LogFormat (string,object[])

B Console

[13:33:25] Items: 3
UnityEngine.Debug:LogFormat (string,object[])




B Console

Clear | ~| Collapse | ErforPause Editor~ & ______________ !5/40 00

[13:39:35] Party Members: 4
UnityEngine.Debug:LogFormat (string,object[])

[13:39:35] Index: O - Tanis the Thief
UnityEngine.Debug:LogFormat (string,object[])

[13:39:35] Index: 1 - Merlin the Wise
UnityEngine.Debug:LogFormat (string,object[])

[13:39:35] Index: 2 - Sterling the Knight
UnityEngine.Debug:LogFormat (string,object[])

[13:39:35] Index: 3 - Craven the Necromancer
UnityEngine.Debug:LogFormat (string,object[])

& Console
Clear Iv‘ Collapse | Error Pause | Editor ¥ | o (6| Ao|@o0

[13:43:14] Party Members: 4 .
UnityEngine.Debug:LogFormat (string,object[])

[13:43:14] Index: O - Tanis the Thief

UnityEngine.Debug:LogFormat (string,object[]) .

[13:43:14] Index: 1 - Merlin the Wise .
UnityEngine.Debug:LogFormat (string,object[])

[13:43:14] Glad you're here Merlin!

UnityEngine.Debug:Log (object)

[13:43:14] Index: 2 - Sterling the Knight .
UnityEngine.Debug:LogFormat (string,object[])

[13:43:14] Index: 3 - Craven the Necromancer .
UnityEngine.Debug:LogFormat (string,object[])

& Console
Clear Ivl Collapse | Error Pause |Editor v | « (M)s|Ao|@o

[13:44:51] Party Members: 4
UnityEngine.Debug:LogFormat (string,object[])

[13:44:51] Tanis the Thief - Here!
UnityEngine.Debug:LogFormat (string,object[])

[13:44:51] Merlin the Wise - Here!
UnityEngine.Debug:LogFormat (string,object[])

[13:44:51] Sterling the Knight - Here!
UnityEngine.Debug:LogFormat (string,object[])

[13:44:51] Craven the Necromancer - Here!

UnityEngine.Debug:LogFormat (string,object[])







Chapter 5: Working with Classes, Structs, and OOP

. ~10f2 v Character()

Character heroine = new Character(z_




:

ywweapon

hero.PrintStatsInfo();
villain.PrintStatsInfo();

villain.Reset();

l void Character.Reset()
CS0122: 'Character.Reset()' is inaccessible due to its protection level




8 Console

Clear Ivl Collapse | Error Pause | Editor v

[13:03:55] Hero: Sir Arthur - 0 EXP
UnityEngine.Debug:LogFormat (string,object[])

& Console

Clear |v| Collapse | Error Pause | Editor v

UnityEngine.Debug:LogFormat (string,object[])

[13:09:04] Hail Sir Arthur - take up your Hunting Bow!

@ 'Main Camera

© Inspector

| Static v

" Tag MainCamera v Layer Default v

v /. Transform Q@ i+ :
Position X 0 | 1z -10
Rotation X0 Yo |zo
Scale R X 1 el 21

» B v Camera Q@ 3 :
{1 v Audio Listener Q@ +

» # v Learning Curve (Script) o i :

{ Add Component




© Inspectc

Directional Light ~ Static
ag Untagged v ayer Default v




Chapter 6: Getting Your Hands Dirty with Unity

Concept

Game prototype focused on stealthily avoiding enemies and collecting
health items - with a little FPS on the side.

Gameplay
Main mechanic centers around using line-of-sight to stay one step ahead of
patrolling enemies and collecting required items.

Combat will consist of shooting projectiles at enemies, which will
automatically trigger an attack response.

Interface

Control scheme for movement will be the WASD or arrow keys using the
mouse for camera control. Shooting mechanic will use the Space bar, and
item collection will work off of object collisions.

Simple HUD will show items collected and remaining ammo, as well as a
standard health bar.

Art Style

Level and character art style will be all primitive GameObjects for fast and
efficient, no-frills development. These can be swapped out at a later date
with 3D models or terrain environments if needed.




# Scene

= Hierarchy

Create Empty
Create Empty Child

3D Object > | Cube
Light > Capsule
Audio > Cylinder
Video > Plane
ul >  Quad
Ul Toolkit >
Text - TextMeshPro

Camera

y o ; Legacy >
Visual Scripting Scene Variables -

Ragdoll...

Terrain
Tree
Wind Zone

= Hierarchy O Inspector
+'v‘lQASj‘ampleS — B || E]Pwmv @ Global v ||m.i§ ™3 |o~v 2o n . ma " ﬂ. @ Pllcrouna,.,.,, | e
eu,..c.,,.., v o ¥ Tag Untagged ~ Layer Default
¥ Uansfom e
%) Positon X0 Yo zo |
@ ot os 2 L V2 :- —E—
?jﬁ Scale Sl 1 J2S
& 3
[“\] » 5 v Mesh Renderer o 3 i
A » [ ~ Mesh Collider o i
‘Dﬁfwantanal(Mt ial) (B
Shader  Standard v Edit. | = v |

‘Add Component




# Scene Gal
|| P)centerv &R

®mspector | &i]
@ v Directional Light | Static ¥
" Tag Untagged v  Layer Default v |

v ).  Transform e i i
Position X 0 Bl 3 F28 0 |
Rotation X 50 Y -30 |Z|o |
Scale ® X1 R 1 PN 1 |

v 4. v Light @ i
Type 'Directional v |
Color ] >
Mode 'Mixed v |
Intensity 1 |
Indirect Multiplier 1 |
Shadow Type ' Soft Shadows v |
Baked Shadow An(@® o |

Localv ||

© Inspector

|| Static ¥

@ v Ground

v
Tag Untagged

v |

2

Layer Default

v ).  Transform e i :
Position X0 ) FZ 0 |
Rotation 30 i 0 FZN 0 |
Scale & X3 0 3 B2 3 |




O Inspector

|[ | static

@ v Ground
7 Tag 'Untagged

v Layer Default v |

Default-Material (Material)

Shader Standard

v ).  Transform @ i+
Position X 0 o 2o |
Rotation o Palo JZ8o |
Scale R X 3 A1 f2s |

» B Plane (Mesh Filter) 0 i+ i

» B8 v Mesh Renderer 0 + :

» EH v Mesh Collider @ +

v|[Edit.. [ = ~

# Scene

O Inspector

|| 62pivot ~  @cioval v || v v oY = BN « EIREA n~ )% . Ground_Mat (Material) o
= — Shader Standard vl Edit.. | & ¥
¥ \7

_ Rendering Mode Opaque v
Main Maps
- . Caiok [Joabedo NN 7
©Metallic e —— 0
| s - ° 0.5
Source Metallic Alpha v
~ oNormal Map
—GHelgh! Map.
| ~ o0cclusion
| ~ oDetail Mask
[ Emission [ ]
| Tiling X 1 Y1
| Offset X 0
. ! Secondary Maps
o ~ oDetail Albedo x:
& ¢  x 913 |clear | | Collapse RGB0-255v Qo|Ao|@o ShormelMepEsi !
sets > Materials I e iTing a B
Offset X 0 Y o
H o e e - :
Mat > & u e
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= Hierarchy 2
+ v oAl 2
v & SampleScene 3
() Main Camera
) Directional Light

) Wall (1)
@ Wall (2)
2 Wall (3)

= Hierarchy

+ v [a Al |2

v @ SampleScene
€9 Main Camera
) Directional Light
¥ () Environment
&9 Ground
© Wall
& Wall (1)
© Wall (2)

@ Barrier

D Cube

) Cube (1)
£ Cube (2)
) Cube (3)

|| Epivot v &3Globalv || E v b

= Hierarchy

lo~]| » §CH <« 3

+ v [ Al

v Q2 SampleScene

£ Main Camera
D Directional Light
& Environment

£ Ground

& Wall
& Wall (1)
@ Wall (2)
& Wall (3)




‘PI./:QZ',:|L|»;

g Barrier

Add Component




= Hierarchy
L Al
v 2 SampleScene
) Main Camera
) Directional Light
v (P Environment
9 Ground
& Wall
&) Wall (1)
& Wall (2)
9 Wall (3)
v ¥ Barrier >
@ Cube
@ Cube (1)

L) UDE

&) Wall (3) 1 & 1
Cut

Copy

Paste

Paste As Child

Rename
Duplicate
Delete

Select Children
Find References in Scene

Set as Default Parent

Added GameObject B »> I Apply to Prefab 'Barrier'

Prefab . Revert




# Scene o Gan
|| 5Pivot v  @3Global v

=

= Hierarchy
+ v oAl
v i SampleScene
i ) Main Camera
0 Directional Light
v 69 Environment
£ Ground
& Wall
) Wall (1)
) Wall (2)
) Wall (3)
» &9 Barrier
» % Barrier (1)
» ¥ Barrier (2)
» &9 Barrier (3)
@ Platform
) Cube
) Plane
0 Plane (1)
) Plane (2)
) Plane (3)

= Hierarchy # Scene
v (oA | Pivotv @Globalv || 1l w i v v
v f SampleScene :
e £9) Main Camera
D Directional Light
» () Environment
8¢ Health_Pickup




Create Empty

Create Empty Child

Create Empty Parent

3D Object >
Effects

Audio > Point Light

Video > Spotlight

Ul > Area Light

Ul Toolkit & Reflection Probe
Camera Light Probe Group
Visual Scripting Scene Variables

Move To View

Align With View

Align View to Selected

Toggle Active State

Directional

Realtime

Culling Masl|

Add Component




© Inspector

.” 'Health_Pickup || static v
- Tag Untagged v | Layer Default v

Prefab & Health_Pickup ®
Overrides v | Select | Open |

4

|
Te
oo eee .o

» ). Transform

» ]  Capsule (Mesh Filter)
» B v Mesh Renderer

» 8  Capsule Collider

v Item Rotation (Script)

Script |#|ItemRotation ®
Rotation Speed 100 ]

4

IO O ® O
i

4

| eee eoe

Health_Mat (Material) [ 2 JrL
Shader  Standard v | Edit.. [ = v]







Chapter 7: Movement, Camera Controls, and Collisions

O Inspector | A
@ v Player  Static v |
" Tag Untagged v Layer Default .

T+

» ).  Transform e
» B  Capsule (Mesh Filter) (%]
» B v Mesh Renderer (7]
» &  cCapsule Collider (2]
v & Rigidbody %]

Mass
Drag
Angular Drag
Automatic Center Of
Automatic Tensor
Use Gravity
Is Kinematic
Interpolate None v
Collision Detection  Discrete v
Vv Constraints
Freeze Positon @~ X Y Z
Freeze Rotation v X v Y v Z
» Layer Overrides

+¢

4

4

4

NN NRC S




#t Scene
|| [P)center v  RLocalv ||

£ Project Settings

Adaptive Performance
Audio
Editor
Graphics
I

Memory Settings

Package Manager

Physics

Physics 2D

Player

Preset Manager

Quality

Scene Template

Script Execution Order
Vv Services

Version Control

Tags and Layers

TextMesh Pro

Time

Timeline

Ul Builder

Version Control

Visual Scripting

XR Plugin Management

Input Manager

'|' '\ This is where you can configure the controls to use with the
A ° ( UnityEngine.Input API. Consider using the new Input System Package instead.

v Axes

Size

¥ Horizontal
Name
Descriptive Name
Descriptive Negative Name
Negative Button
Positive Button
Alt Negative Button
Alt Positive Button
Gravity
Dead
Sensitivity
Snap
Invert
Type
Axis
Joy Num

> Vertical

18

Horizontal

'Key or Mouse Button v |

X axis v |

' Get Motion from all Joystick:v |




v
Mass

Drag
Angular Drag

Rigidbody

0.05

Automatic Center Of v

Automatic Tensor
Use Gravity
Is Kinematic
Interpolate
Collision Detection
Vv Constraints
Freeze Position
Freeze Rotation
> Layer Overrides

< N4

‘None

‘Discrete

<N |

[ X
v X

[ Y
'Y

[ ]

M

Z
7




v & v capsule Collider

Edit Collider

Is Trigger
Provides Contacts
Material
Center
Radius
Height
Direction
b Layer Overrides

0 i+
'None (Physic Material) ®
X80 i O Z 0
05
2
Y-Axis v

¥ |# v Item Behaviour (Script)

Scrint

Apply to Prefab ‘Health_Pickup’

Revert
> Shader Standar
Ad
a i
1| & |18

Reset
Added Component

Remove Component
Move Up

Move Down

Copy Component

Paste Component As New
Paste Component Values

Find References In Scene

Properties...
Edit Script




© Inspector

v Enemy I Static ¥
vTag‘Um.-sgged v Layer Default ~

» ). Transform (%)
» f  Capsule (Mesh Filter) e
» B3 v Mesh Renderer %)
v € . Sphere Collider %)

Edit Collider

Is Trigger ]

Provides Contacts

Material None (Physic Material) ®
Center

X 0 Y 0 Z0

Radius 8

» Layer Overrides

T 1| T T

Enemy_Mat (Material) o
Standard v Edit.. = ¥







Chapter 8: Scripting Game Mechanics

'V 0:Default

1: TransparentFX
2: lgnore Raycast
4: Water

5:Ul

Add Layer...

Add Component




v #| v Player Behavior (Script) e + :
Script #! PlayerBehavior ®
Move Speed 10
Rotate Speed 75
Jump Velocity 5
Distance To Ground 0.1
Ground Layer | Ground v |
Nothin
Player_Mat (M g Q:
- Everything i -
> Shader Stande Default - | = v
TransparentFX
Al Ignore Raycast
Water
Ul
v Ground
o e . | O Inspector
@clobal v [ 57 5 v b v W§ - Bullet [ static v
v Tag Untagged ~ Layer Default ~
Prefab @ Bullet ®
Overrides v Select = Open
v ). Transform e it i
Position X 5.2978 Y 1.1470! Z 12.834
Rotation X 0 Y8 0 Z 0

Scale ® X 0.2 Y 0.2 Z 0.2

» B  Sphere (Mesh Filter)

T+

» B3 v Mesh Renderer

» € . Sphere Collider

T+

© 0 ®|®

T+

» &  Rigidbody

Bullet_Mat (Material) 0 ;
Shader Standard v @ Edit...

T+

i
4







NSPEector

Game Manager | Static v

11S0|1e

Clear | v Collapse




Import TMP Essentials

'ﬁf‘ L LF

v i SampleScene :

: T 1T Maln Camere

] Directional Light

] Environment

5 Game Man
@ Canvas

1| F ~

1S




= Hierarchy # Scene

+v (oAl [@ || EPivot v  @3Global v
v 2 SampleScene r

0 Main Camera
D Directional Light

» (D) Environment
&9 Health_Pickup
D Player
) Enemy
) Game Manager

& Health

0 EventSystem

© Inspector

|| Z\Plvotv @Globalv 550w i v b r D @ v Heaith static v
7 Tag Untagged ~ Layer Ul v
v i Rect Transform e i

center Pos X Pos Y Pos Z

0 0 0
§ @ Width Height

200 50 | L5

» Anchors
Pivot X 0.5 Y 0.5

Rotation X 0 Y O Z 0
Scale ® X 1 Y1 ZN1
v @  Canvas Renderer o 3

Cull Transparent Mes v

© Inspector
@olobalv || E1R 55 ~ b~ ' Health static v
o Tag Untagged v Layer Ul v |
v .  Rect Transform o i

Pos X Pos Y Pos Z

N -174 0
) Wldth Height

200 leo e

Anchor Presets
® i @ Y Y L Shift: Also set pivot  Alt: Also set position

. left  center right stretch

o] [d][a] [8]

:[0l| [B [d] [O]
@ SN
£
E Console %@ @@@
* | 13 CIearIV]CoIIapse Error Pause |Editorv/ . | @o0 Ao ©o N




© Inspector

@Globalv || -

Text Style Normal v
Main Settings |
Font Asset [F LiberationSans SD ®
Material Preset LiberationSans SDF Mz
Font Style IBARNEURESE
ab | AB | SC
Font Size 36
Auto Size

Vertex Color I
Color Gradient [ ]
Override Tags

Spacing Options (emCharac 0  Word 0

Line O |ParagrO

Alignment =E=EEEHE
Wrapping Enabled v

© Inspector

@ v Health | Static ¥
- Tag Untagged v | Layer Ul v
v oo Rect Transform 0 & :
left Pos X Pos Y Pos Z
110 I-35 0
[oX
8| Width Height -
200 150 I HED
» Anchors
Pivot X 0.5 B8 0.5 \
Rotation X0 ¥ 0 2N 0
Scale ®N X 1 v 1 R 1
v @©  Canvas Renderer @ i

Cull Transparent Mes v

v [T v TextMeshPro - Text (Ul) o

Health:

Text Style 'Normal v |
_Main Settings :

Font Asset [FlLiberationSans SDF (TMP_Foi ® |




= Hierarchy 3 # Scene

SER o Al l@ || r_:lPIVO( v @Global v N3
v @ SampleScene §
) Main Camera s
0 Directional Light
» ) Environment
&9 Health_Pickup
&0 Player
0 Enemy
) Game Manager

6 Health

) Items
) EventSystem

© Inspector

@ ' Progress ~ Static v
T Tag Untagged ~ Layer Ul v

v i Rect Transform e :

Pos X Pos Y Pos Z

center
£ 0 15 [
3 Width  Height

435 50 i R )

» Anchors
Pivot X 0.5 Y 0.5

Rotation X 0 Y 0 z
Scale ® X 1 Y1 281

¥ @  Canvas Renderer (2
Cull Transparent Mes v

v T v TextMeshPro - Text (Ul) @ * :

v #| v Game Behavior (Script) @ 3t
Script # GameBehavior ®
Max Items 4 \
Health Text [T/ Health (Text Mesh ® |
ltem Text [T/ Items (Text Mesh |® |
Progress Text [T Progress (Text Me @ |

Add Component l




Health:10

- i

‘ect all items to win!

Health:10

s

ltem found, only 3 more!




|| Epivot v @Globalv || i i v v

© Inspector

@ v Win Condition " Static ~
7 Tag Untagged v | Layer Ul v
v :{  Rect Transform o i

Pos X Pos Y Pos Z

center
0 0 0
§ Width  Height ,

225 15 IR
» Anchors
Pivot X 05 Y05
Rotation X 0 0 Z0
Scale ® X 1 Y1 Z1
v @  Canvas Renderer o 3t
Cull Transparent Mes v
v [El v Image e i
Source Image |lUISprite ®

o
Color | vl

# Scene :

| SPivot~ @Globalv || - o~ ERKEN « EIREZY u ~




@ Inspector
11 [J win Condition ~ Static ~
- Tag Untagged v | Layer Ul v
v %  Rect Transform @ !
center Pos X Pos Y Pos Z
@ 0 0 0
(|
g Width  Height | |
225 115 3R
¥ Anchors
Min X 0.5 ¥ 0.5
Max X 0.5 Y 0.5
Pivot X 0.5 Y 0.5
Rotation X 0 Y 0 Z0
Scale & X |1 Y 1 Z |1
= Hierarchy # Scene
G v o34 » |+ KN+ (=[S |
v 2 SampleScene* :
€9 Main Camera Y
D Directional Light
» () Environment
&9 Health_Pickup
&) Player
0 Enemy
£p) Game Manager
v () Canvas
0 Health
@ Items
) Progress
v 9 Win Condition

@ Text (TMP)
& EventSystem




O Inspector

@ v| Game Manager | static v
" Tag Untagged v Layer Default v |
v ).  Transform e i+ @
Position X 0 Y8 0 Z0 |
Rotation X 0 Y 0 Z3 0 |
Scale GEXN1 N1 2t |
v # v Game Behavior (Script) e i+ :
Script # GameBehavior ®
Max Items 4 |
Health Text [T Health (Text Mesh Pro U ® |
Item Text [T/ Items (Text Mesh Pro UC® |
Progress Text [T ‘T Progress (Text Mesh Prc ® I
Win Button '@ Win Condition (Button) ®
Add Component ’

Health:10

Items Collected: 1

You won!




| WinCondition ||
Untagged - u -

Color Tint
EWin Condition {Image}

Visualize

NoFuncton v
M Game_Ma @

GameBehavior.RestartScene v
¢ Game_Ma ®




Environment | Realtime Lightmaps | Baked Lightmaps

Generate Lighting  ~




Chapter 9: Basic Al and Enemy Behavior

Add package from disk...
Add package from tarball...
Add package from git URL...

| Add package by name...

(com.unity.ai.navigation| |
Version (optional) |

tior Remove

T hnoloaieac Inc
ecnnologles (S




NavMeshSurface

Everything
Render Meshes




i@ HEEEES BEQOBE




Agent Type
Base Offset

Steering

Speed

Angular Speed
Acceleration
Stopping Distance
Auto Braking

Radius
Height
Quality
Priority

Path Finding

Auto Repath
Area Mask

v {» v Nav Mesh Agent

'Humanoid

1

3.5

120

8

0

| L . J —

4

Obstacle Avoidance

0.5

12

'High Quality

50

Auto Traverse Off M¢ v

v

'Everything

= Hierarchy # Scene

+ v oAl

v @ SampleScene*
9 Main Camera
P Directional Light
» ) Environment
&9 Health_Pickup
N9 Player
§g Enemy
£ Game Manager
» D Canvas
) EventSystem

v () Patrol Route
& Corner

>ame

| EPivotv @Globalv || ¥




‘= Hierarchy # Scene

SRR o Al - 2| || EAPivotv @Globalv || e i v
v {2 SampleScene ‘
£9) Main Camera
& Directional Light
» ) Environment
§§ Health_Pickup
N@ Player
a# Enemy
) Game Manager
» () Canvas
D EventSystem
v [ Patrol Route
£ Corner
&) Corner (1)
9 Corner (2)
& Corner (3)

v Enemy Behavior (Script) o i
Script _# EnemyBehavior @
Patrol Route ' Patrol Route (Transform ® |
v Locations 0
List is empty

+ =




= Hierarchy o Game

+v (oA @] Game ~ | Display1 ~ Scale ®@— 2x  |PlayFocused v | B St
v & Sampl
0 Main Camera

0 Directional Light
» ) Environment
W9 Health_Pickup
W9 Player
% Enemy
9 Game Manager
» ) Canvas
) EventSystem
v () Patrol Route
&0 Corner
& Corner (1)
) Corner (2)
&0 Corner (3)

I Project # Scene

+v [a (&) ’ 04 || .Plvot v @clobalv ||l i v v

v % Favorites
O, All Materials B
O, All Models 1
O, All Prefabs

v (@@ Assets
B Animations
B Materials
Bm Prefabs

> Bm Scenes i
» B TextMesh Pro
» B Packages

P——

H EEEEQ EHQE

v Game Behavior (Script) 0 i+ :
Script #|GameBehavior ®
Max Items [1 ]
Health Text [T Health (Text Mesh Pro U ® |
Item Text [T Items (Text Mesh Pro UC® |
Progress Text [T Progress (Text Mesh Prc ® |
Win Button '® Win Condition (Button) @ |
Loss Button '@ Loss Condition (Button) ® |




Chapter 10: Revisiting Types, Methods, and Classes

65

66 publj A 2 of 2 v bool Utilities.RestartLevel(int scenelndex) }

67

68 Utilities.RestartLevel())

69 } [@ utilities |
70 ¥ [ 1

1SO|1e

sdme

,OoNnsole

oW e

same M. anager | ritializeo

naine.L l:':(,‘lr._‘ )C ri(:fl




Q [13:11:48] This string contains 26 characters.

UnityEngine.Debug:LogFormat (string,object[])




Chapter 11: Specialized Collection Types and LINQ

k("You
k("Ther

(extension) |[Enumerable<Loot> IEnumerable<Loot>.Where<Loot>(Systen|

.. predicate) (+ 1 generic overload)

ioot items waiting for you!", LootStack.Count);







Chapter 12: Saving, Loading, and Serializing Data

& Console
Clear Iv| Collapse | Error Pause | Editor v | @ J ()9

[14:13:37] Path separator character: :
UnityEngine.Debug:LogFormat (string,object[])

[14:13:37] Directory separator character: /
UnityEngine.Debug:LogFormat (string,object[])

[14:13:37] Current directory: /Users/harrisonferrone/Documents/GitHub/Le
UnityEngine.Debug:LogFormat (string,object[])

[14:13:37] Temporary path: /var/folders/6m/fd4dywdms4_gcqsvb8r596kf40
UnityEngine.Debug:LogFormat (string,object[])

& Console
Clear Iv| Collapse | Error Pause | Editor v | ) Q)

[14:16:40] /Users/harrisonferrone/Library/Application Support/DefaultC
UnityEngine.Debug:Log (object)

& Console
Clear Iv| Collapse | Error Pause |Editor v | o ) K€

[14:19:47] Data Manager initialized..
UnityEngine.Debug:Log (object)

[14:19:47] New directory created!

UnityEngine.Debug:Log (object)

. DefaultCompany
[ Diskimages

[ Accounts » = com.apple.sharedfilelist » EEEEESI D (- Player_Data
[ Application Scripts » = com.apple.spotlight >
| Application Support » % com.apple.TCC >
[ Assistant » % com.apple.touristd 4
[ Assistants » {2 com.apple.transparencyd >
[ Audio » [ com.mackeeper.MacKeeper »
[ Autosave Information » [ com.mackee...cKeeperAgent »
[ Caches » [ CoreParsec >
[ Calendars » [ CrashReporter >
[0 CallServices > >
>

[ ColorPickers >




& Console
Clear |"| Collapse | Error Pause | Editor ¥ | @

[14:20:54] Data Manager initialized..
UnityEngine.Debug:Log (object)

Q [14:20:54] Directory already exists...

UnityEngine.Debug:Log (object)

& Console
Clear Iv| Collapse | Error Pause | Editor v | & ) K€

[14:24:59] Data Manager initialized..
UnityEngine.Debug:Log (object)

Q [14:24:59] New file created!

UnityEngine.Debug:Log (object)

" Hero Bam > 7 Player bata 8 B savelatatt |

& Console
Clear Ivl Collapse | Error Pause | Editor ¥

[14:27:45] Data Manager initialized..
UnityEngine.Debug:Log (object)

Q [14:27:45] File updated successfully!

UnityEngine.Debug:Log (object)



" Hero_Born » | Player_Data [ B Save_Data.txt

& Console
Clear Iv| Collapse | Error Pause |Editor v | @ Jf

1 [14:29:04] Data Manager initialized..
- ( UnityEngine.Debug:Log (object)

[14:29:04] <SAVE DATA>

Game started:8/2/2023 2:27:45 PM

Data is passed to the Stream object

Stream
object

Data is turned into bytes and written to the file

& Console
Clear |v| Collapse | Error Pause | Editor v | @ J

’T [14:32:43] Data Manager initialized..
&,\:ﬁ J) UnityEngine.Debug:Log (object)

: 1 " [14:32:43] New file created with StreamWriter!
*_* [ UnityEngine.Debug:Log (object)

Q [14:32:43] File contents updated with StreamWriter!

UnityEngine.Debug:Log (object)




| Player_Data > Save_Data.txt

B Streaming_Save_Data.txt <Save Data> for HERO BORN
Game ended: 8/26/2021
1:39:33 PM

Streaming_Save_Data.txt

Bconsole [

Clear | v | Collapse | Error Pause |Editor v | )

[14:34:09] Data Manager initialized..
UnityEngine.Debug:Log (object)

Q [14:34:09] <Save Data> for HERO BORN

| Player_Data N Progressata.xml

Save_Data.txt <?xml version="1.0"

Streaming_Save_Data.txt encoding="utf-8"?
><level_progress><level>Lev
el-1</
level><level>Level-2</
level><level>Level-3</
level><level>Level-4</
level></level_progress>

& Console

Clear Iv| Collapse | Error Pause | Editor v | @ 1 ()7

[14:39:27] Data Manager initialized..
UnityEngine.Debug:Log (object)

Q [14:39:27] <?xml version="1.0" encoding="utf-8"?><level_progress><lev

UnityEngine.Debug:Log (object)

<?xml version="1.0" encoding="utf-8"?><level_progress><level>Level-
1</level><level>Level-2</level><level>Level-3</level><level>Level-
4</level></level_progress>




Weapon

name: “Sword of Doom”

damage: 100

Serializer

Object

e
N

XML

<?xml version="1.0"?2>
<ArrayOfWeapon>
<Weapon>
<name>Sword of Doom</name>
</Weapon>
</ArrayOfWeapon>

JSON

{
name: “Sword of Doom”,
Damage: 100

}

. Player_Data »  Progress_Data.xml

Save Data.txt
Streaming_Save_Data.txt

B Weaponinventory.xml

Weaponlinventory.xml
XML - 392 bytes

<?xml version="1.0"7>
<ArrayOfWeapon
xmlns:xsd="http://
www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://
www.w3.0rg/2001/XMLSchema—
instance">
<Weapon>
<name>Sword of Doom</
name>
<damage>100</damage>
</Weapon>
<Weapon>
<name>Butterfly
knives</name>
<damage>25</damage>
</Weapon>
<Weapon>
<name>Brass Knuckles</
name>

8 Console
Clear |v| Collapse | Error Pause | Editor ¥ | &

[14:46:04] Data Manager initialized..
UnityEngine.Debug:Log (object)

" [14:46:05] Weapon: Sword of Doom - Damage: 100
- UnityEngine.Debug:LogFormat (string,object[])

[14:46:05] Weapon: Butterfly knives - Damage: 25
. UnityEngine.Debug:LogFormat (string,object[])

~ [14:46:05] Weapon: Brass Knuckles - Damage: 15
~ UnityEngine.Debug:LogFormat (string,object[])




| Player_Data »  Progress_Data.xml
Save_Data.txt
: "name": "Sword of Doom"
Streaming_Save_Data.txt "damage": 100 !

" Weaponlnventory.xml

. WeaponJSON.json

WeaponJSON.json

Plain Text Document - 51 bytes

~ Player_Data »  Progress_Data.xml
Save_Data.txt {}
Streaming_Save_Data.txt
" Weaponlnventory.xml

B WeaponJSON.json

WeaponJSON.json

Plain Text Document - 3 bytes

_ Player_Data » | Progress_Data.xml

Save_Data.txt
Streaming_Save_Data.txt 1nv?ntory o0

| Weaponlnventory.xml " “name": "Sword of
B oom",
. WeaponJSON.json "damage": 100
h
{
"name": "Butterfly
knives",
""damage": 25
b
{
"name": "Brass
Knuckles",
"damage": 15
}
]
}
WeaponJSON.json

Plain Text Document - 282 bytes




[15:10:51] Directory already exists...

UnityEngine.Debug:Log (object)

a P [15:10:51] Weapon: Sword of Doom - Damage: 100
¢ UnityEngine.Debug:LogFormat (string,object(])

~ [15:10:51] Weapon: Butterfly knives - Damage: 25
UnityEngine.Debug:LogFormat (string,object[])

' - [15:10:51] Weapon: Brass Knuckles - Damage: 15
¢ UnityEngine.Debug:LogFormat (string,object[])

Directory already exists...

UnityEngine.Debug:Log (object)

DataManager:NewDirectory () (at Assets/Scripts/DataManager.cs:73)
DataManager:Initialize () (at Assets/Scripts/DataManager.cs:56)
DataManager:Start () (at Assets/Scripts/DataManager.cs:47)




Chapter 13: Exploring Generics, Delegates, and Beyond

Sole

Clear | ¥ | Collapse | E

var itemShop = new Shop<string>();
itemShop.AddItem(35);

‘ @~ ‘ © struct System.Int32

Represents a 32-bit signed integer.
CS1503: Argument 1: cannot convert from 'int' to 'string'

Show potential fixes




var itemShop = new Shop<Collectable>();
itemShop.AddItem(new Potion());
itemShop.AddItem(new Antidote());
itemShop.AddItem("'String");

Debug.Log("I & |1 @ class System.String

Represents text as a series of Unicode characters.
CS1503: Argument 1: cannot convert from 'string' to 'Collectable’
Show potential fixes







