Chapter 1: Getting to Know Your Environment
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Understanding the LLM Twin Concept and Architecture

By the end of this book, we will have walked you through the journey of building an end-to-

end large language model (LLM) product. We firmly believe that the best way to learn about LLMs
and production machine learning (ML} is fo get your hands dirty and build systems. This book wil
show you haw fo build an LLM Twin, an Al character that learns to write like a particular person by
incorporating ifs style, voice, and personality info an LLM. Using this example, we will walk you
through the complete ML life cycle, from data gathering fo deployment and monitoring. Most of
the concepts learned while implementing your LLM Twin can be applied in other LLM-based or ML
applications.

When starting fo implement a new product, from an engineering point of view, there are three
planning steps we must go through before we start building. First, it is crifical fo understand the
problem we are trying fo salve and what we want to build. In our case, what exactly is an LLM Twin,
and why bulld it? This step is where we must dream and focus on the “Why.” Secondly, fo reflect a
real-world scenario, we will design the first iteration of a product with minimum functionality. Here,
we must clearly define the core features required fo create a working and valuable product. The
choices are made based on the timeline, resources, and team's knowledge, This is where we bridge
‘the gap between dreaming and focusing on what is redlistic and eventually answer the following
question: “What are we going fo build?”".

Finally, we will go through a system design step, laying out the core architecture and design choices
used fo build the LLM system. Note that the first two components are primarily product-related,
while the last one is fechnical and focuses on the “How.”

These three steps are natural in building a real-warld product. Even if the first two do not require
much ML knowledge, it is critical fo go through them to understand “how” to build the product with
aclear vision. In a nutshell, this chapter covers the following topics:
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PLANS AND PRICING

Download Unity

Download the world's most popular development platform for
creating 2D and 3D multiplatform games and interactive experiences.

DOWNLOAD FOR MAC - LEARN ABOUT LICENSING

How to get started

TEF

Download the Unity Hub Install the Unity Hub Install the Unity Engine

load and install has completed, In the Hub, start a tutorial or open a new projec

can start creating in Unity
tv Enai z
y Engine w

jin or create a Unity T ) versi

Mac, or Linux

Install Unity Editor

&5 Unity 6 % Silicon LTS

Location
[Applications/Unity/Hub/Editor

Required: 8.47 GB Available: 455.5 GB

Install Unity Editor

Locate existing installation

Don't ask me again Skip installation




InStaIIS Locate Install Editor

X All Official releases Pre-releases
Projects

Learn

Community

No installs, yet

Install Editor

Downloads

Install Unity Editor

Official releases Pre-releases Archive

?ﬁ Unity 6 @ Silicon LTS

Recommended version

Install

ﬁ’a Unity 6 Install

& Silicon LTS Install

Beta program webpage




Install Unity 6 @ Silicon LTS

Add modules Required: 9 GB Available: 458.12 GB

&| Visual Studio Code 214.58 MB 546.46 MB

Android Build Support 635.82 MB 1.98 GB
OpenJDK 106.89 MB 210.08 MB

Android SDK 1.41GB 3.24 GB
iOS Build Support 352.22 MB 11GB

tvOS Build Support 346.86 MB 1.09 GB

Continue

Downloads
Install Editor

Projects

Installs P Unity 6 (6000.0.44f1) & Silicon LTS
Install complete

Learn
Editor application

Community Visual Studio Code

Downloads




PLANS AND PRICING

Unity download archive

To learn more about the release versions, visit Unity Releases.

2023 2022 2021 2020 2019 2018 2077 Unity 5
All versions (Default) Tech Stream

Version Release date Release notes Hub installation Downloads

6000.0.44f1 28 Mar 2025 Read See all
6000.0.43f1 18 Mar 2025 Read See all
6000.0.42f1 11 Mar 2025 Read Seeall
6000.0.411 3 Mar 2025 Read See all

P rOj eCtS New project

Projects
MODIFIED EDITOR VERSION
Installs

Learn

Community

No projects, yet.

Downloads




New project

Editor Version: 6000.0.44f1 LTS

Silicon

All templates

Core
Universal 2D

Core

Universal 3D

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

Sample

Learning
Universal 3D
Core

s Read more

High Definition 3D

Core
Project name

Hero born

3D Mobile

Core Location

/Users/harrisonferrone/Documents...

2D Mobile
Core

Cancel Create project

Euniys @ HF = @ AssetStore ¥ ¢ S - & 9 Q [ELayout~
= Hierarchy o5 Game i Scene : |l @ Inspector a i
v [a - . - - w -
3 Display 1 Free Aspect Scale & Play Focused E 3 B8 Stats Gizmos ~lMain Camera static
v @ SampleScene L
) Main Camera Tag MainCamerav Layer Default
) Directional Light —
£ Global Volume A Transform e :
Position X 0 ¥ z -10
Rotation X0 Yo zZo
Scale 0 X 1 ¥ g
= . Camera e =
Render Type Base -
¥ Projection 0
Projection Perspective .
Field of View Ax Vertical C

Field of View @ &0
Clipping Planes Near 0.3
Far 1000

Physical Camer:
» Rendering
» Stack
» Environment
» Output

| Audio Listener e :
# ~ Universal Additional Came @ &+ :

o000

‘Add Companent

Project S Console :

- - * lear |~ Collapse Error Pause Editor = Qo Ao/ Do
* Favorites Assets

B > |, InputSystem_Actions.

Q All Models GhReadm

), All Prefabs Bm Scenes

M Settings

e Assats B Tutorialinfo

M Scenes

Ba Settings
» i Tutorialinfo
s Packages

Asset Label
r 58 s




Visual Studio Code [1.98.2]
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o0 e &« = 2 Hero born 8- I B=Ni}

EXPLORER C* LearningCurve.cs X B~ @D -
“~ HERO BORN Assets > Scripts > €* LearningCurve.cs
> vscode 1 using UnityEngine; s
~ Assets
3 public class LearningCurve : MonoBehaviour
> Scenes 4 i
 Scripts 5 // Start is called once before the first execution of Update after the MonoBehaviour is created
€ LearningCurve.cs 6 void Start()
> Settings 7 {
> Tutoriallnfo g }
InputSystem_Actions.inputactions 10
> Packages 11 // Update is called once per frame
& Assembly-CSharp-Editor.csproj 12 void Update()
» Assembly-CSharp.csproj :i {
Hero born.sin 15 }
16 b
Create >
Reveal in Finder
Open
Open Scene Additive
View in Package Manager
Import New Asset...
Import Package >
Export Package...
Find References In Scene
= Project Find References In Project
Select Dependencies
+v (o RIENRA ° L
v * Fa;?:i‘tetsﬂ | Assets > Scripts Refresh ¥R
Q e B LearningCurve Rei
Q, All Models eimport
Q All Prefabs
Reimport All
v & Assets
s Scenes Extract From Prefab
Im Settings Update UXML Schema
» Bm Tutorialinfo k|
> Bm Packages Open C# Project
View in Import Activity Window
# Assets/Scripts/Learning i
Properties... X{P




Create >
Reveal in Finder

Open

Delete

Rename

Copy Path X¥C

Open Scene Additive
View in Package Manager

Import New Asset...
Import Package >
Export Package...

Find References In Scene

I Project Find References In Project

B . @ 2 ‘ P | Select Dependencies L
'v % Favorites Assets > Scripts
Q, All Materials LearningCurve
Q All Models & g aimpor
Q All Prefabs
Reimport All
|v @@ Assets
Bm Scenes
I Scripts
Bm Settings Update UXML Schema
» I Tutoriallnfo El
> m Packages Open C# Project
View in Import Activity Window

# Assets/Scripts/Learning( i
Properties...

= Hierarchy = - O Inspector 2 1

- Al —
o £ @ v Main Camera

v ) SampleScene H
£9 Main Camera
) Directional Light
[0 Global Volume

~ Static v

- Tag MainCamera~ | Layer Default ~

v ).  Transform

Position X 0 Y 1
Rotation X 0 Y 0
Scale ® X1 Y 1

Version: Unity 6 (6000.0) =

Unity Manual

Unity 6 User Manual
What's new in Unity

Install and upgrade
Packages and feature sets
Get started with Unity
Multiplayer

The Unity Editor

Working in Unity

Assets and media

Working with GameObjects

Introduction to GameObjects
GameObject fundamentals
Transforms
Rotation and orientation in Unity
Static GameObjects
Deactivate GameObjects
Primitive and placeholder objects
Components

Models

Transforms

Search manual

Transforms

The Transform stores a GameObject’s Position, Rotation, Scale and parenting state. A GameObject always has a Transform component attached: you can't

remove a Transform or create a GameObject without a Transform component.

The Transform Component

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

Transform

tion X 0

Rotation X0

X1




@ Unity Documentation

Version: Unity 6 (6000.0) ~

Unity Manual

Unity 6 User Manual
What's new in Unity

Install and upgrade
Packages and feature sets
Get started with Unity
Multiplayer

The Unity Editer

Working in Unity

sets and media
Working with GameObjects
Introduction to GameObjects
GameObject fundamentals
Transform
Rotation and orientation in Unity
Static GameObjects
Deactivate GameObjects

Primitive and placehelder objec

Components
Models

ch manual Q

Transforms

Transforms

Object’s Position, Rotation, Scale and parenting state. A GameObject always has a Transform component attached: you can't
remove a Transform or create a GameObject without a Transform component.

The Transform Component
The Transform component determines the Position, Rotation, and Scale of each GameObject in the scene. Every GameObject has a Transform
A Transform
Position X 0
Rotation X 0
X1

% Unity Documentation

Version: Unity 6 (6000.0) =
Time
Touch
TouchScreenkeyboard
TrailRenderer
Transform
Tree
Treelnstance
TreePrototype
UlCharinfo
UlLinelnfa
UlVertex
Vector2
Vector2int
Vector3
Vector3int
Vectord
WaitForEndOfFrame
WaitForFixedUpdate
WaitForSeconds
WailForSecondsRealtime
WaitUntil
WaitWhile
WebCambevice

WebCamTexture

Manual g ] 2 Search script

Ex
Transform

feedback

Description

Paosition, rotation and scale of an object

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

ing UnityEngi
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Chapter 2: The Building Blocks of Programming

C* LearningCurve.cs X
Assets > Scripts > € LearningCurve.cs > 42 LearningCurve
1 using UnityEngine;
2
3 public class LearningCurve : MonoBehaviour
4
1 reference
5 public int CurrentAge = 30;
6
7 // Start is called once before the first execution of Update after the MonoBehaviour is created
8 void Start()
9 {
10 Debug.Log(30 + 1);
11 Debug.Log(CurrentAge + 1);
12 }
13
14 // Update is called once per frame
0 references
15 void Update()
16 {
17
18 }
19 }




Add Component




888

2]
2]

g

8 Console :
|Clear |v| Collapse | Error Pause IEditorv l[q ]I 1)2 | A 0| (! ] O|
[13.:19:05.] 31 ; 1
UnityEngine.Debug:Log (object)
[13:19:05] 31 .

UnityEngine.Debug:Log (object)

i @ Inspector =

E Console

Clear | '| Sdliapee \ I L | A 0| 0o 8 'v| Main Camera || Istatic ¥
[13:21:40] 31 v = =
UnityEngine.Debug:Log (object) ' Tag MainCamera~v = Layer Default ~
[13:21:40] 19 » ). Transform o i+ :
UnityEngine.Debug:Log (object) > 4[] Camera @ +

(. v Audio Listener @ i i

v # v Universal Additional Came @ 3+

Script # LearningCurve ®
Current Age 18

{ Add Component




C¢ LearningCurve.cs X

Assets > Scripts > €* LearningCurve.cs > 43 LearningCurve
1 using UnityEngine;

2
0 references
3 public class LearningCurve : MonoBehaviour
4 K
1 reference
5 |  public int CurrentAge = 30;
1 reference
6 public int YearsToAdd = 1;
7
8 // Start is called once before the first execution of Update after the MonoBehaviour is created
0 references
9 void Start()
10 { .
11 | I ComputeAge(); I < Calllng the method
12 }
13
1 reference
14 void ComputeAge()
15 ( <4+— The method
16 Debug.Log(CurrentAge + YearsToAdd);
17

v Main Camera
MainCamera Default

Add Component

14 v /// <summary>
15 /// Computes a modified age by adding two variables together
16 /// </summary>

1 reference

17 v void ComputeAge()

18 {

19  Debug.Log(CurrentAge + YearsToAdd);
20 |? 1}

21




14 /17
15 Lt

void LearningCurve.ComputeAge() tther

16 ({t/f . Computes a modified age by adding two variables together
17 voi W)

18 {

19 Debug.Log(CurrentAge + YearsToAdd);

20 }

21 b

v # v Learning Curve (Script @ =*

Script
Current Age
Years To Add

Reset

Remove Component

Move Up

Move Down

v # v Learning Curve (Script @ 3 :

Script
Current Age
Years To Add

Adc

Reset

Remove Component
Move Up
Copy Component

Paste Component As New

Paste Component Values

Find References In Scene




Remove Component

Move Up

Move Down




Chapter 3: Diving into Variables, Types, and Methods

& Console
Clear | ¥ | Collapse | Error Pause |Editor v | @ (M2 Ao|@o
[19:11:45] Text goes here!

UnityEngine.Debug:Log (object)

[19:11:45] 18
* UnityEngine.Debug:Log (object) .

E Console :
|Clear | v| Collapse ’ Error Pause ]Editorvl Q w| 11 ‘ A 0‘ (! X0}
'\ [19:09:56] Text goes here -> 18 and 1 are variable placeholders .

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

v # v Learning Curve (Script @ 3 :

Script # LearningCurve ©
Years To Add 1 |

Add Component

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

4

string | |Characters in double quotes, such as,“Watch me go now]

bool A Boolean, either true or false

v # v Learning Curve (Script @ 3+

Script # LearningCurve ©
Years To Add 1

Pi 3.14

First Name Harrison

Is Author ]

Add Component

& Console :
Clear Iv| Collapse ] Error Pause |Editorv ‘: Q \‘ ! 2’ A o‘ @ ol
' [19:22:19] 31 @

*_* [ UnityEngine.Debug:Log (object)

[19:22:19] A string can have variables like Harrison inserted directly!

UnityEngine.Debug:Log (object)




& Console :
Clear | vl Collapse | Error Pause |Editorv |\ Q || ! 2‘ A 0‘ [ 1) 0‘
-’fi-\\ [19:24:55] 3 .
~ ¢ UnityEngine.Debug:Log (object)

[19:24:55] 3

UnityEngine.Debug:Log (object)

& Console H
Clear | » | Collapse ‘ Error Pause | Editor v |\ Q I‘ ! 1| AOl 0o
{ ' " [19:25:50] 3 .

"_* [ UnityEngine.Debug:Log (object)

C* LearningCurve.cs X

Assets > Scripts > €* LearningCurve.cs > ...
1 using UnityEngine;
2
0 references
3 public class LearningCurve : MonoBehaviour

4 {
2 references
5 public string CharacterClass = "Ranger"; p— CIaSS SCOpe
6
0 references
7 public void Start()
8 {
9 Iint CharacterHealth = 1@0'I I — Local Scope 1
10 Debug.Log(CharacterClass + " - HP: " + CharacterHealth);
11 }
12
0 references
13 private void CreateCharacter()
14 {
15 string CharacterName = "Aragorn"; | €————— | OcCal Scope 2
16 Debug.Log(CharacterName + " - " + CharacterClass);
17 }
18 }
19
& Console :
Clear [v‘ Collapse | Error Pause ‘Editorv | Q || 1)1 | AO| 0o
'  [19:34:29] Harrison Ferrone E

*_* [ UnityEngine.Debug:Log (object)

Operator 'x' cannot be applied to operands of type 'string' and 'float' (CS0019)

(field) string LearningCurve.FirstName

View Problem (CF8) No quick fixes available
Debug.Log(FirstName * Pi);

& Console :

Clear | ¥ | Collapse | Error Pause | Editor v | @ Qo A0| O
i [19:36:59] Assets/Scripts/LearningCurve.cs(17,19): error CS0019: Operatog*'

Assets/Scripts/LearningCurve.cs(17,19): error CS0019: Operator '*' cannot be
applied to operands of type 'string' and 'float’




& Console H

Clear | » | Collapse | Error Pause Editor v | @

8 // Start is called once before the first execution of Update after
0 references
9 v void Start()
10 {
11 Debug.Log("Choose a character ->");
12 GenerateCharacter();
13 Debug.Log("A fine choice!");
14 }
15
1reference
16 public void GenerateCharacter()
17 {
18 Debug.Log("Character: Spike");
19 }
& Console H
Clear | ¥ Collapse | Error Pause |Editor v | 2 [(M3lAol@o0

[20:13:20] Character: Spike .
UnityEngine.Debug:Log (object)
[20:13:20] A fine choice! .

UnityEngine.Debug:Log (object)

C¢ LearningCurve.cs X

Assets > Scripts > €+ LearningCurve.cs > %3 LearningCurve
using UnityEngine;

1
2

3

10
11
12
13
14

15
16
17
18
19
20
21
22

23
24
25
26
27

0 references
public class LearningCurve : MonoBehaviour

{

1 reference
public int CurrentAge = 30;
1 reference

public int YearsToAdd = 1;

// Start is called once before the first execution of Update after the MonoBehaviour is created
0 references

void Start()
{
int CharacterLevel = 35;

Generatecharacterl("Spike", CharacterLevelI: — Arguments

}

1 reference

public void Genera‘techaracterl(string name, int 'I.eve'l.)l +— Param eters

{

Debug.LogFormat("Character: {8} - Level: {1}", name, level);

/// <summary>
/// Computes a modified age by adding two variables together
/// </summary>

0 references
void ComputeAge()
{
Debug.Log(CurrentAge + YearsToAdd);




B Console

Clear | ¥ | Collapse | Error Pause _Edltorv'q M1 Ao|@o

[20:30:49] Character: Spike - Level: 35
UnityEngine.Debug:LogFormat (string,object[])

" E Console

]| 12| Ao|@o]

[20:34:40]

Clear Ivl Collapse | Error Pause |Ed]tor-v I[q

Spike

Q UnityEngine.Debug:Log (object)

oo Game
Game

# Scene
~ | Display1 ~|Free Aspect

v | Scale @— 2x




Chapter 4: Control Flow and Collection Types

E Console

Clear | ¥ | Collapse | Error Pause | Editor v | @ (1| Ao|@o
Q [14:04:12] Looks like your purse is in the sweet spot.

UnityEngine.Debug:Log (object)

E Console

Clear | ¥ | Collapse | Error Pause | Editor v | @ (M2 Ao|@®o0
Q [14:06:40] You may not enter without the sacred key.

UnityEngine.Debug:Log (object)

1) [14:06:40] You don't appear to have the right type of weapon... .
= UnityEngine.Debug:Log (object)
& Console H
Clear | ¥ | Collapse | Error Pause |Editor v | (1| Ao(@o

[14:10:05] You have the spirit, but not the knowledge.

UnityEngine.Debug:Log (object)

& Console 3
Clear | » | Collapse | Error Pause Editor v | @ M1 Ao|@o

[14:12:10] To arms!
UnityEngine.Debug:Log (object)

& Console

Clear | * | Collapse | Error Pause |Editor v | o 1 Ao @o
[14:14:12] 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}, == Index1 (orrowl)
{9, 3} === Index2(orrow?2)

£ Console

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




& Console H
Clear | ¥ Collapse | Error Pause Editor v | (M1 Ao|@o
Q [14:19:55] Party Members: 3

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

= Console H

Clear | ¥ | Collapse | Error Pause |Editor v | o (M1 Ao @0
[14:22:11] Party Members: 4

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

E Console i
Clear | ¥ | Collapse | Error Pause |Editor v | o (M1 Ao|@o
[14:36:27] ltems: 3

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

E Console

Clear | ¥ | Collapse | Error Pause |Editor v | o 15| A0|@o
Q [14:38:27] Party Members: 4

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

,”i ~ [14:38:27] Index: O - Tanis the Thief
"_* (UnityEngine.Debug:LogFormat (string,object[])

* [14:38:27] Index: 1 - Merlin the Wise
‘5“ UnityEngine.Debug:LogFormat (string,object[])

@
@
4 " * [14:38:27] Index: 2 - Sterling the Knight 1
\_* { UnityEngine.Debug:LogFormat (string,object(])

@

(’ " ' [14:38:27] Index: 3 - Craven the Necromancer
"._* [ UnityEngine.Debug:LogFormat (string,object])

& Console :

|Clear | v ’ Collapse ‘ Error Pause [Editorv | Q | ! 6‘ A 0| 0o
) [14:39:53] Party Members: 4 q
L\.,: \j»“ UnityEngine.Debug:LogFormat (string,object[])

v ’T‘\ [14:39:53] Index: O - Tanis the Thief @
\_* ( UnityEngine.Debug:LogFormat (string,object[])

\ [14:39:53] Index: 1 - Merlin the Wise .
\ -;, { UnltyEnglne Debug:LogFormat (string,object[])

[14:39:53] Glad you're here Merlin!

—

UnityEngine.Debug:Log (object)
'y [14:39:53] Index: 2 - Sterling the Knight

\ o / UnityEngine.Debug:LogFormat (string,object[]) .
( \[14.39.53] Index: 3 - Craven the Necromancer .
*_* [ UnityEngine.Debug:LogFormat (string,object[])

& Console 3
Clear | ¥ | Collapse | Error Pause |Editor v | o 15/ A0 @0

[14:41:30] Party Members: 4
UnityEngine.Debug:LogFormat (string,object[])

/"k " [14:41:30] Tanis the Thief - Here!
*_* { UnityEngine.Debug:LogFormat (string,object[])

A @
'  [14:41:30] Merlin the Wise - Here! .
UnityEngme Debug:LogFormat (string,object[])
@
@

( ] " [14:41:30] Sterling the Knight - Here!
\_*_{ UnityEngine.Debug:LogFormat (string,object[])
¢ [14:41:30] Craven the Necromancer - Here!

1

*_* ( UnityEngine.Debug:LogFormat (string,object[])
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debug:LogFormat (string,¢

Unity




Chapter 5: Working with Classes, Structs, and OOP

& Console
Clear |v| Collapse ‘ Error Pause [Editorvl Q

[12:47:59] Hero: - 0 EXP
* UnityEngine.Debug:LogFormat (string,object[])

& Console
|Clear Iv\ Collapse | Error Pause [Editorv | Q

[12:52:52] Hero: Not assigned - 0 EXP
* UnityEngine.Debug:LogFormat (string,object[])

A 10of 2 v Character()

Character heroine = new Character()ﬂ

& Console
Clear | v ‘ Collapse ’ Error Pause IEditorv | Q

[12:55:52] Hero: Not assigned - 0 EXP
* UnityEngine.Debug:LogFormat (string,object[])

[12:55:52] Hero: Agatha - 0 EXP
¢ UnityEngine.Debug:LogFormat (string,object[])

& Console
Clear | v‘ Collapse ’ Error Pause ‘Editorv’ Q

[13:00:48] Hero: Not assigned - 0 EXP
* UnityEngine.Debug:LogFormat (string,object[])

[13:00:48] Hero: Agatha - 0 EXP
*  UnityEngine.Debug:LogFormat (string,object[])

B Console

Clear | v‘ Collapse | Error Pause |Editorv ‘ Q

[13:02:09] Hero: Not assigned - 0 EXP
* UnityEngine.Debug:LogFormat (string,object[])

[13:02:09] Hero: Not assigned - 0 EXP

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

& Console
Clear | v | Collapse ’ Error Pause [EditorV| Q

[13:03:58] Hero: Sir Kane the Bold - 0 EXP
*  UnityEngine.Debug:LogFormat (string,object[])

[13:03:58] Hero: Sir Kane the Bold - 0 EXP
*  UnityEngine.Debug:LogFormat (string,object[])




1 [13:07:16] Weapon: Hunting Bow - 105 DMG
"¢ UnityEngine.Debug:LogFormat (string,object[])

,/| [13:07:16] Weapon: Hunting Bow - 105 DMG
" UnityEngine.Debug:LogFormat (string,object[])

L
- §

|
N

[13:08:43] Weapon: Hunting Bow - 105 DMG
~*  UnityEngine.Debug:LogFormat (string,object[])

{i [13:08:43] Weapon: War Bow - 155 DMG
- *  UnityEngine.Debug:LogFormat (string,object[])

Character assistantHero= hero:
assistantHero.| 'Character.Reset()' is inaccessible due to its protection level (CS0122)

. void Character.Reset()
hero.PrintStat

assistantHero.| View Problem (CF8) No quick fixes available
assistantHero.Reset();

fﬂ\"\. [13:21:18] Weapon: War Bow - 155 DMG
~_*  UnityEngine.Debug:LogFormat (string,object[])

Q [13:21:18] Hero: Sir Arthur - 0 EXP

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

1 [13:23:53] Weapon: War Bow - 155 DMG

i

*_*  UnityEngine.Debug:LogFormat (string,object(])

[13:23:53] Hail Sir Arthur - take up your Hunting Bow!
UnityEngine.Debug:LogFormat (string,object[])

© Inspector =}

@ v Main Camera ~Static ¥
" Tag MainCamera ~ Layer Default v

v /. Transform o i
Position X 0 Y |1 IZ3-10
Rotation X8 0 Y 0 Z 0 |
Scale R X 1 Y1 Z 1 |

> Bt v Camera e i :
{1 v Audio Listener @ i :

» #| v Learning Curve (Script) @ i

“ Add Component




© Inspector

7 |
B
A None (Transform) ®|
@ Directional Light o}
A None (Transform) Q|




Chapter 6: Getting Your Hands Dirty with Unity

= Hierarchy w
+~ (Al 18 || Fpiv

Create Empty
Create Empty Child W

3D Object > | Cube
Effects >
Light > Capsule

Adlo > Cylinder

Video > Plane

5 > Quad

Ul Toolkit N

Camera Text - TextMeshPro

Visual Scripting Scene Variables EEBacy >

Ragdoll...
Terrain
Tree
Wind Zone
= Hierarchy 3 i omGame # Scene i @ Inspector =
b it MERESACTETN O = £ IO o PREARAE - | BN e IChe rr——
— ) Main Comera — 2] = "’;‘ " .Tag‘unlagmd ~  Layer Default -
SARE || fiinngoed A [lstscv
< ¥ A Transform o :
Position Xo Yo zo
X0 vyo Ll
Isuh nx':*v’:*za'fl
> [ 3
» B ~ Mesh Renderer o :
v il ~ Mesh Collider o :
Convex
Is Trigger
Provides Contacts
Cooking Options Everything 2
Material None (Physics Material) @ |
Mesh & Plane ol
» Layer Overrides

. Lit (Material) ot
» Shader Universal Render » | Edit.. = v




© Inspector

=
@ v Ground | Static v
- Tag Untagged v Layer Default v

v /. Transform e
Position X 0 o 2o |
Rotation X 0 o o |
Scale ® X |[3 M s |




t
2
B
S
3
<




© Inspector =

A ¥y ® =v v v . Ground_Mat (Material) 0
Shader Universal Render Pipv | Edit.. | = w

» Surface Options

V Surface Inputs

oBaseMap NN

 oMetallic Map @ 0
Smoothness @ 0.5
Source Metallic Alpha v

~ ©Normal Map
] ©Height Map

 @Occlusion Map

Emission
oemission \ [ G
Tiling X1 N 1
Offset X 0 ¥ 0
» Detail Inputs (2]

RGB 0-255 v

» Advanced Options

Hexadecimal 081FF1

¥ Swatches
B Click to add new preset




© Inspector =

@ v Ground | Static ¥
- Tag Untagged v Layer Default v

v ).  Transform 0 i+
Position X 0 Y O Z 0
Rotation X0 Y O 20
Scale ® X 3 i 3 20 3

» B  Plane (Mesh Filter) o

(7]
» B v Mesh Renderer o
» B v Mesh Collider (7]

. Ground_Mat (Material) (2 Rl
Shader Universal Render Pv @ Edit... = «

>

Add Component

A

2l

AV




= Hierarchy a i omGame # Scene
v o Al @Il Pivot v @Local v || 1 | © © @ [o) %~ | » » |
v & SampleScene i —
) Main Camera |
£ Directional Light W
0 Global Volume

2 Wall (1)
D Wall (2)
2 Wall (3)




"= Hierarchy =
4+ v [ Al i)

v i SampleScene
& Main Camera
&) Directional Light
&) Global Volume
& Ground

&) Wall

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




e Prefabs

Add Component




= Hierarchy

3 i osGame # Scene

L SRV &) || EPivot v RLocalv || 1 v i v |l © 9 @ | » x v ®
v fp SampleScene § —
) Main Camera —
7 Directional Light =
D Global Volume | - |
£ Ground
v 9 Environment
2 Wall
) Wall (1)
&) Wall (2)
) Wall (3)
| v & Barrier >
& Cube
& Cube (1)
& Cube (4)
@ Wall (2) | pelete %A
£ Wall (3)
| v W9 Barrier Select All
) Cube
@ Cube Deselect All
) Cube ( Invert Selection
(@ Cube (RSN
@ Cube viaren
Find References in Scene
Set as Default Parent
Added GameObject Apply to Prefab 'Barrier'
Prefab > e
Create Empty S #EN
Create Empty Parent oG




= Hierarchy a i omGame ## Scene H
-5 CE 18 || Apivot v Brocaiv |1 |Lilw B v | © © @ el &~ || » » Fivie®l =~ mv s

v @ SampleScene
) Main Camera
7 Directional Light
7 Global Volume
) Ground

v () Environment
© Wall
& Wall (1)
D Wall (2)
© Wall (3)
» &9 Barrier
» @ Barrier (1)
» 9 Barrier (2)

0 Ramp (3)

% Oolslold ™ o]

= Hierarchy 3 i o®Game # Scene
+ v [a Al [&) || EAPivot v QLocal v || 1 BV | E 9 |l © O @
v @ SampleScene i [—

&7 Main Camera

) Directional Light

&) Global Volume

&9 Ground

» () Environment
W@ Health_Pickup




= Hierarchy

+ v (oAl

Create Empty

Create Empty Child
Create Empty Parent
2D Object

3D Object

Effects

Light

Audio

Video

Ul

Al

Ul Toolkit

Rendering

Volume

Camera

Visual Scripting Scene Variables
Move To View

Align With View

Align View to Selected
Toggle Active State

X4 N
0#G
>
>

X#F
O®F

X4 A

&) ﬂ KPivot v QLocal v || 1

o® Game # Scene

| Directional Light
Point Light
Spot Light
Area Light

Reflection Probe

Adaptive Probe Volume
Probe Adjustment Volume
Light Probe Group







Health_Pickup




&# Health_Pickup




Remove Component
Move Up

Move Down

Copy Component
Paste Component As New
Paste Component Values

Find References In Scene

Properties...
Build Generic Avatar

Optimize Transform Hierarchy

Add Property

@ Animation




Preview

Add Property




& Console © Animation
Preview\@‘l«l“‘b‘bl'»ﬂ o
Spin " ’¢‘O+IU+
v /< Health_Pickup : Rotation o
s Rotation.x 0 o
. Rotation.y 0 o
s Rotation.z 161.92 =}
Add Property
2 i B Console © Animation
(D& | €| |*|=®22 Preview | @ [1a| 14| > | b1 [ 0
Assets > Animations Spin i ‘ o |<>+ 0+
%4 Health_Pickup
A Spin v / Rotation (=]
A Rotation.x 0 =)
A Rotation.y 0 o
A Rotation.z 0 o
Add Property
A Assets/Animations/Spii @———— ‘ Dopesheet Curves

@Game | © Animation |

Previow | @ [1ee 14 » (Wm0

Spin. e

[0 o]0 |

v A Health_Pickup : Rotation
A Rotation.x
A Rotation.y
ARolation.z

ololo
0000

Add Property

Delete Keys

Clamped Auto
Free Smoulh
Flat

Broken

>
>
>

Left Tangent
Right Tangent
Both Tangents







Chapter 7: Movement, Camera Controls, and Collisions







£ Project Settings

Adaptive Performance
Audio
Burst AOT Settings
Editor
Graphics
Input Manager

» Input System Package
Memory Settings
Package Manager

» Physics
Physics 2D
Player
Preset Manager
Quality
Scene Template
Script Execution Order
Services
ShaderGraph
Tags and Layers
TextMesh Pro
Time
Timeline
Ul Toolkit
Version Control
Visual Scripting
XR Plugin Management

Q
Input Manager T
| | Thisis where you can configure the controls to use with the UnityEngine.Input API. Consider using the new
* | Input System Package instead.
¥ Axes

Size 30

¥ Horizontal
Name Horizontal
Descriptive Name
Descriptive Negative Name
Negative Button left
Positive Button right
Alt Negative Button a
Alt Positive Button d
Gravity 3
Dead 0.001
Sensitivity 3
Snap ~
Invert [ ]
Type Key or Mouse Button v
Axis X axis -
Joy Num Get Motion from all Joysticks v

> Vertical




v &  Rigidbody QO i :
Mass
Linear Damping
Angular Damping
Automatic Center Of
Automatic Tensor
Use Gravity
Is Kinematic ,
Interpolate 'None v
Collision Detection  Discrete v |
v Constraints
Freeze Positon ~ X Y Z
Freeze Rotation v X v Y v Z
» Layer Overrides

o
a

A ARARRE

v & v Capsule Collider @ i :
Edit Collider £
Is Trigger [ ]
Provides Contacts
Material |None (Physics Material) ®
Center X 0 Y 0 Z o
Radius 0.5
Height 2
Direction Y-Axis v
» Layer Overrides




¥ # v Item Behaviour (Script) e
Reset

Added Component

Remove Component

Move Up

Scerint
Apply to Prefab ‘Health_Pickup’
Revert

Move Down

Copy Component

Paste Component As New
Paste Component Values

Find References In Scene

Properties...
Edit Script

it Scene © Animation i @ Inspector a i
v @ocal v || 1 |E 15 ~ & O @ K°A% -l = |/ CIMES) =~ n I8 o jEnemy ~static -
= Tag Untagged v | Layer Default v
v ). Transform o 3
Position X -555 Y 075 Z -10.53
Rotation X 0 o [2lo
Scale ® X1 v (I -~ 0
» 2 capsule (Mesh Filter) o 3
» 5 v Mesh Renderer o
» & - capsule Collider e 3 i
v € v Sphere Collider o
Edit Collider H
Is Trigger
Provides Contacts
Material None (Physics Material) ®
Center X 0 Y 0 Z0
Radius s
» Layer Overrides

Enemy_Mat (Material) o
B Ul Universal Render Pl Edit.







Chapter 8: Scripting Game Mechanics

+ 0: Default
1: TransparentFX
2: Ignore Raycast
4: Water
5:UI

Add Layer...

TransparentFX




© Inspector a8 i

s Game # Scene © Animation
|| EPivot v RLocal v || 1 v L e © @ | o x ¥y ® =v mv v @ <! Bullet Static v
= R — =
- " Tag Untagged v Layer Defaut |
< v ). Transform o 3
%) v Position X -1224 ¥ 1 Z 2669
Rotation X 0 Y 0 Z0
Scale & X 015 Y015 [Z 015
» B2 Sphere (Mesh Filter) o
» &5 v Mesh Renderer o
» € v Sphere Collider e
» &  Rigidbody o & i
o

n Bullet_Mat (Material)
Shader | Universal Render P~ | Edit.. =

> Setbolebritoivadiebsn

il
)

Add Component

I Project
+v a I@”“"
Q All Models “ Assets > Prefabs
Q_ All Prefabs &% Barrier
% Bullet
v @ Assets &% Enemy
= Animations &7 Health_Pickup
Materials &4 Player
Scenes
= Scripts
B Settings
» I Tutoriallnfo
» Bm Packages g
v # v Player Behavior (Script) e i
Script ¢ PlayerBehavior ®
Move Speed 10
Rotate Speed 75
Jump Velocity 5
Distance To Ground 0.1
Ground Layer  Ground |
Bullet @ Bullet
Bullet Speed 100
©® Inspector =]
) v Game Manager | static =
- Tag Untagged v Layer Default v
v ). Transform e
Position X 0 Y 0 ZO0
Rotation X 0 Y 0 Z0
Scale ® X1 i1 2 1
v # v Game Behavior (Script) @ 3+
Script GameBehavior ®
Add Component
E Console
Clear | v | Collapse | Error Pause |Ed|torv| Q

1 [13:18:29] Item collected!
* | UnityEngine.Debug:Log (object)

[13:18:29] ltems: 1

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




| JEeeeeE———

TMP Importer —

TMP Importer

TMP Essentials S
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

‘= Hierarchy 3 i omGame # Scene © Animation
(Al || EPivot v+ SRLocal v || 1 v B
v fp SampleScene !
) Main Camera —
& Directional Light
7 Global Volume
» (0 Environment 5
9 Health_Pickup >
W9 Player > B2l
¥ Enemy |

p) Game Manager

£ Health
0 EventSystem

= Hierarchy 4 i o®Game ## Scene © Animation
L ~ 12 || E4Pivot v G@Local v || |1
v SampleScene i
) Main Camera
() Directional Light

) Global Volume
» () Environment

@ Health_Pickup

9 Player

W Enemy

New Text




a i omGame # Scene © Animation © Inspector 3
18 || Apivot v GLocalw || 1 ; Q. < Heaitn Statia >
" 7ag Untagged v Layer Ul -
¥ i Rect Transform L
center PosX  PosY  Pos
415 |-278 0
§ Width  Height
200 50 R
» Anchors
Pivot X05 Y05
Rotation X0 Yo zo
Scale ® X1 Y Z1
Canvas Renderer o
L

Normal

I LiberationSans SDF (TMI@

© Animation
| 1

v i v

@ Inspector = 4
— — o (a
§0) 7 Health Static ~ |
- Tag Untagged v | Layer Ul v
v it Rect Transform e
left Pos X PosY Pos Z
50 -523 0
g Width  Height
200 len W

Anchor Presets

Shift: Also set pivot  Alt: Also set position

center  right stretch

@ [0] EIF

o] [@] (8]
(5t (5] fe
EEYE]

o] [ (o]

ﬂ
[=]

bottom middle top

] [o][d][5]

stretch

Font Asset

# Scene
RLocal v || (1

© Animation i @ Inspector B
+ ¥ I v TextMeshPro - Text (Ul) @ i 4

New Text
Text Style Normal v
Font Asset I LiberationSans SDF (TMI®
Material Preset  LiberationSans SOF Materal ~_
Font Style B[ I [u|s |ab[aB[SC
Font Size 36

Auto Size
VertexCoor I )
Color Gradient | |
Override Tags
Spacing Options (emCharactt 0  Word 0

Line 0 Paragraj 0

Alignment
Text Mode Normal v
Overflow Overflow -




© Inspector a 3
— - -
@ | Health Static
v Tag Untagged v | Layer Ul v
v i Rect Transform @ 3t i
left Pos X PosY Pos Z
110 -35 0
g Width  Height
200 50 il R
» Anchors
Pivot X 0.5 Y 0.5
Rotation X 0 Y 0 Zo
Scale ® X1 1 21
» (@& Canvas Renderer e i
¥ I v TextMeshPro - Text (Ul) e i
[ Text Input Enable RTL Editor |
Health:
Text Style Normal v
‘= Hierarchy 3 i omGame # Scene © Animation
x> Al || E3Pivot v & Local v || 1 v v
v i SampleScene 5

€0 Main Camera

7 Directional Light

) Global Volume
» () Environment

9 Health_Pickup

¥ Player

% Enemy

) Game Manager

&0 Health
& Items
71 EventSystem

om Game # Scene © Animation i @ Inspector 2 §
|| EPwvot v @Local || 1 BN * ) v Progress Static +
- Tag Untagged v | Layer Ul |
¥ % Rect Transform e = i
center Pos X PosY Pos Z
0 15 0
g Width  Height
435 50 LIl R
» Anchors
Pivot X 05 ¥|0.5
Rotation X 0 Y 0 Zo
Scale ® X1 O 28 1
» @ Canvas Renderer Qo3 i
¥ 1 v TextMeshPro - Text (UI) e ¢ i
Text In| Enable RTL Editor

Collect all the items to win!

Text Style MNormal £
Main Settings \
Font Asset I LiberationSans SDF (TMI ®
Material Preset LiberationSans SDF Material _»




v # v Game Behavior (Script) o

Script +/ GameBehavior @
Max Items 4 ]
Health Text [T Health (Text Mesh Pro UGL®
Item Text T Items (Text Mesh Pro UGU ®
Progress Text T Progress (Text Mesh Pro U ®

Add Component

Health:10

all the items to win!

Health:10

ltem found, only 3 more!




on Game ## Scene © Animation i @ Inspector a i

|| EPivot v G3Local v || 1 kN le @ @ &l D - ‘Win Condition Static ~ |
- Tag Untagged ~  Layer Ul -
¥ i%  Rect Transform 9 3

Pos X Pos ¥ Pos Z
0

center
0 0
Width  Helght

middie

225 115
» Anchors
Pivot X 0.5 Y 0.5
Rotation X0 Yo (zZo |
Scale ® X1 il Z
» @  Canvas Renderer @ it i
v & - Image o s
Source Image lUISprite [c]
Color Ve
Material None (Material) o]
Raycast Target (v}
» Raycast Padding
Maskable v
Image Type Sliced -
Fill Center v
Pixels Per Unit Mul 1
¥ ® - Button o 3

a5 Game # Scene © Animation H
| T

|| EAPivot v G@Local v || 1 E

You won!

© Inspector a
8 [] win Condition  Static ~
7 Tag Untagged v | Layer Ul S
¥ i+ Rect Transform o 3
center Pos X Pos Y Pos Z
% 0 0 0
= Width  Height
225 115 I| R
» Anchors
Pivot X 0.5 Y 0.5
Rotation X 0 Y 0 Z0
Scale ® X1 o1 2 1




= Hierarchy 2 i omGame i Scene © Animation H
o B || Bvvot - Gocal~ | 1 LR 5 ~ | © © @ Kok - KN « EIsi®l = m- (5]

v @ SampleScene*
2 Main Camera 5
 Directional Light v
D Global Volume

» () Environment
9 Health_Pickup
% Player

D Items.
P Progress
v () Win Condition
D Text (TMP)
() EventSystem

v # v Game Behavior (Script) 0
Script + GameBehavior O]
Max Items 1
Health Text \ T Health (Text Mesh Pro UGL®
Item Text T Items (Text Mesh Pro UGU &
Progress Text T Progress (Text Mesh Pro U ®
Win Button | ® Win Condition (Butten) ©

Add Component ‘

v @ v Button o 3 i

Interactable v

Transition Color Tint v |
Target Graphic = Win Condition (Image) @
Normal Color 7
Highlighted Color v
Pressed Color Vi
Selected Color Vi
Disabled Color v

Color Multiplier ~ @————————————— 1
Fade Duration 01

Navigation Automatic v |

| Visualize J

[ on Click () ]

None (Obj ®

' On Click () |

Runtime Q1+ § No Function

| on Click () |

Runtime Oi1~ § GameBehavior.RestartScene +




Chapter 9: Basic Al and Enemy Behavior

Render Meshes -




|| EPivot v Rlocalv [| 11 |Fiw B v ( SviBv
\/

v [ v Nav Mesh Agent @ 3t
Agent Type ' Humanoid v
Base Offset 1
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 -
Priority 50

Path Finding

Auto Traverse Off Me v

Auto Repath v

Area Mask | Everything -




= Hierarchy 3 i omGame # Scene © Animation
+v [ Al 18 || EPivot v BLocal v
v @ SampleScene i =
) Main Camera -
() Directional Light
7 Global Volume
» £ Environment
W% Health_Pickup
9 Player
W% Enemy
) Game Manager
» () Canvas
D EventSystem

= Hierarchy a3 i osGame # Scene © Animation
g Al @Il HPivot v PLocal v || 1 x| » x i‘:ﬂg\ﬁ =v mv
v @ SampleScene i g
&2 Main Camera -
£p) Directional Light n
&7 Global Volume
» () Environment
% Health_Pickup
9 Player
W% Enemy
D) Game Manager
» (P Canvas
£ EventSystem
v () Patrol Route
& Corner
& Corner (1)
& Corner (2)
& Corner (3)

¥ # +~ Enemy Behavior (Script) @ 3 i
Script #| EnemyBehavior ®

| Patrol Route /. Patrol Route (Transform) ©

¥ Locations 0
[ Listis empty l

#]
- Patrol Route (Transform)
4




= Hierarchy 3 i omGame © Animation
+v (Al B |7 | Game v Display1 ~ | Free Aspect
v @ SampleScene H
) Main Camera
7 Directional Light
() Global Volume
» £ Environment
&% Health_Pickup
9 Player
&% Enemy
P Game Manager
» [ Canvas
(D EventSystem

) Corner (1)
) Corner (2)
0 Corner (3)

Collect all the items to win!

s Project a8 i B Console # Scene

+- = 28 |e| |*| | Apvot~ Blocalv | 1 : | © o @ x| % A

¥ % Favorites Assets [—
Q All Materials =
Q All Models
Q All Prefabs

v @ Assets
s Animations

I Settings
» Bm TextMesh Pro
» I Tutorialinfo
» W Packages

v #| v Game Behavior (Script) e i :
Script # GameBehavior ®
Max Items 1
Health Text T Health (Text Mesh Pro UGL ®
Iltem Text T Items (Text Mesh Pro UGU @&
Progress Text T Progress (Text Mesh Pro U ®
Win Button ' ® Win Condition (Button) ®
Loss Button | ® Lose Condition (Button) @




Chapter 10: Revisiting Types, Methods, and Classes

publ ~20f2 v bool Utilities.RestartLevel(int scenelndex)

Utilities.RestartLevel()
[eutilities ]
L ;

:




Chapter 11: Specialized Collection Types and LINQ




Chapter 12: Saving, Loading, and Serializing Data

£ Console
‘Clear I~ ‘ Collapse | Error Pause ‘ Editorvl 2

[16:24:45] Path separator character: :
UnityEngine.Debug:LogFormat (string,object[])

[16:24:45] Directory separator character: /
UnityEngine.Debug:LogFormat (string,object[])

[16:24:45] Current directory: /Usersfharrisonferrone/Documents/GitHub
UnityEngine.Debug:LogFormat (string,object[])

[16:24:45] Temporary path: /var/folders/6m/fd4ywdms4_gcgsvb8r596kf
UnityEngine.Debug:LogFormat (string,object[])

B Console
Clear |~ | Collapsel Error Pause |Edltorv‘ 12

[16:27:20] /Users/harrisonferrone/Library/Application Support/Default
UnityEngine.Debug:Log (object)

& Console
Clear IVI Collapse | Error Pause | Editor ¥

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

19:47] New directory created!
yEngine.De og (object)

{3 CoreParsec

{2 Calendars {2 CrashReporter

[ Accounts * | com.apple.sharedfilelist >
1 Application Scripts * 1 com.apple.spotlight >
| Application Support * m com.apple.TCC >
I Assistant * 1 com.apple.touristd >
I Assistants [ com.apple.transparencyd >
W Audio [ com.mackeeper.MacKeeper »
I Autosave Information {1 com.mackee...cKeeperAgent »
i Caches >
»
>
»

vYyvYvvYVYyvyyw

[ CallServices ' DefaultCompany
[ ColorPickers :- skimages

Console

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

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

[14:20:54] Directory already exists...
UnityEngine.Debug:Log (object)

E Console

Clear Iv| Collapse | Error Pause | Editor » | &

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

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

UnityEngine.Debug:Log (object)

| Hero_Born » | Player_Data Save_Data.txt

E Console

CIearIV|COIIapse Error Pause | Editor v | Ji (2

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

[14:27:45] File updated successfully!

UnityEngine.Debug:Log (object)

_ Hero_Born »  Player_Data » . Save_Data.txt




E Console |
Clear |v| Collapse | Error Pause [Editor v| Q 1

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

Q [14:29:04] <SAVE DATA>

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

Data is passed to the Stream object

A
ﬁ Stream ﬁ
object

Data is turned into bytes and
written to the file

2 Console |- ‘ ,
Clear | ¥ | Collapse | Error Pause [Editor v|a !

1 [14:32:43] Data Manager initialized..
*  UnityEngine.Debug:Log (object)

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

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

UnityEngine.Debug:Log (object)

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

Streaming_Save_Data.txt

& Console |
Clear | v | Collapse | Error Pause |Editor ¥ | = Ja

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

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

Player_Data 3 B Progress_Data.xml
Save_Data.txt <?xml version="1.0"
Streaming_Save_Data.txt encoding="utf-8"?
><level_progress><level>lLev
el-1</

level><level>Level-2</
level><level>Level-3</
level><level>Level-4</
level></level_progress>




B Console
Clear Ivl Collapse | Error Pause | Editor v | & J
[14:39:27] Data Manager initialized..
UnityEngine.Debug:Log (object)

[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-
l</level><level>Level-2</level><level>Level-3</level><level>Level-

4</level></level_progress>

XML

<7xal vers

<Weapon>

</Weapon:

~
S

—

JSON

{

name:

]

<ArrayOfWeapon>
<name>Sword of Doom</name>

</ArzayOfieapon>

“sword of Doom”,
Damage: 100

fon="1.0"7>

>

. Player_Data

»  Progress_Data.xml
Save_Data.txt
Streaming_Save_Data.txt

B Weaponinventory.xml

<?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</d.
</Weapon>
<Weapon>
<name>Butterfly
knives</name>
<damage>25</damage>
</Weapon>
<Weapon>
<name>Brass Knuckles</
name>

E)

Weaponinventory.xml

X

ML - 392 bytes

B Console

Clear Ivlcollapse 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]'“ pon: Brass -D
Unity Debug:LogFormat (stri

i

_ Player_Data »  Progress_Data.xml
Save_Data.txt {
Streaming_Save_Data.txt

™ Weaponlnventory.xml

WeaponJSON json

WeaponJSON.json

Plain Text Document - 51 bytes




. Player_Data

»  Progress_Data.xml
Save Data.txt O
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 Tventory™y;
= Weaponlnventory.xml o “name": “Sword of
* L vmagens 100

3

{
“name”: “Butterfly

knives",

“damage": 25

}

{
“name": “Brass

Knuckles",
“damage”: 15
1
}
WeaponJSON.json

Plain Text Document - 282 bytes

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

UnityEngine.Debug:Log (object)

[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: Connecting to the World Wide Web

Call for information

>
You
<
Information is returned
Send web
request
Receive and
process data
Iiiiiii .
Create and Our script
configure
web request
© Inspector =
53 ~ |Game Manager Static ~
v Tag Untagged > Layer Default v
v ). Transform o
Position X 0 Y O Z0
Rotation X 0 Y 0 Z 0
Scale ® X1 i 1 “
» # + Game Behavior (Script) o
» # « Data Manager (Script) @ i
v # v Web Request Manager (Script) @ =t
Script WebRequestManager
E Console
Clear | ¥ | Collapse | Error Pause Editor = a
[14:23:57] Web Request Manager initialized..
* | UnityEngine.Debug:Log (object)
[14:23:57] InProgress
UnityEngine.Debug:Log (object)
Task 1 —_— Task 2 — Task 3




Game
keeps
running

Task

finishes ’ End

Start — | Task begins

Task runs

[14:35:31] Success

UnityEngine.Debug:Log (object)

Success

UnityEngine.Debug:Log (object)
WebRequestManager/<SendGetRequest>d__7:MoveNext () (at Asse
UnityEngine.SetupCoroutine:invokeMoveNext (System.Collections.|E|
/Users/bokken/build/output/unity/unity/Runtime/Export/Scripting/Co

&« (¢} 25 jsonparser.org b

{ JSON Parser } + New B Open~ [ Save~

>

1 {"latitude":40.71033

"lOHQi(UdE" 73.99309 object » current_weather »
.07295608520507812, "utc_of fset_seconds" :0 "L GMT" JSON Parser 2
timezone_abbreviation": "GMT" ion":27. v object {9}
i ' ", "interval” al : -
, latitude : 40.710335
m/h", "winddirectio P € JSON Format atitude 7
current_weather": {"time’ longitude : -73.99309
2Tab generationtime_ms : 0.07295608520507812

900, "temperature":17.1, "windspeed":4.5
2z utc_offset_seconds : 0

,"winddirection”:104,"is_day":1,"weathercode":55}}

timezone : GMT
timezone_abbreviation : GMT
elevation : 27
¥ current_weather_units {7}
time : 1508601
interval : seconds
temperature : *C
windspeed : km/h
winddirection
is_day ©
weathercode : wmo code
v current_weather {7}
time : 2025-06-10T10:00
interval : 900
temperature : 17.1
windspeed : 4.5
winddirection : 104
is_day: 1

weathercode : 55

Ln:1 Col: 475
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{ JSON Parser }

‘.
=

"latitude": 40.710335,
"longitude": -73.99309,
"generationtime_ms": ©.05447864532470703,
"utc_offset_seconds": @,
"timezone": "GMT",

"timezone_abbreviation": "GMT",
"elevation": 27

"current_weather_units": {
"time": "iso8601",

"interval": "seconds",
"temperature": "°C",
"windspeed": "km/h",
"winddirection": "°",
"is_day": "",
"weathercode"”: "wmo code"

1

<4— Child object

"current_weather": {
"time": "2025-06-10T10:15",
"interval": 900,
"temperature": 17.1,
"windspeed": 5.4,
"winddirection": 127,
"is_day": 1,
"weathercode": 3

<€4— Child object

object » current_weather_units »

¥ object {9}
latitude : 40.710335
longitude : -73.99309

generationtime_ms @ @.05447864532470703

utc_offset_seconds : @
timezone : GMT
timezone_abbreviation : GMT

elevation : 27

¥ current_weather_units {7}
time : 1508601
interval : seconds
temperature @ °C
windspeed : km/h
winddirection : °
is_day :

weathercode @ wno code

¥ current_weather {7}
time : 2025-06-10T10:15
interval : 900
temperature : 17.1
windspeed : 5.4
winddirection : 127
is_day : 1

weathercode : 3

Child objects

@nummmmm

) [13:38:23) Temp: 17.3, Daytime: 1
 UnityEngine.DebugiLog foblect)

v = - Wb Request Manager (Script) @ 1§
Seript WebRequestManager &
DirectiensiLight | ¢: Directional Light (Lignt @ |

Adg Companent




B Console

Chapter 14: Exploring Generics, Delegates, and Beyond

Clear Iv| Collapse | Error Pause | Editor ¥ |

] G

[14:58:16] Items for sale: O
UnityEngine.Debug:Log (object)

B Console
Clear | = | Collapse | Error Pause | Editor |

[11:54:48] Items for sale: 2
UnityEngine.Debug:Log (object)

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

O%% © struct System.Int32
Represents a 32-bit signed integer.

Show potential fixes

CS1503: Argument 1: cannot convert from 'int' to 'string’

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

[15:01:11] Items for sale: 2
UnityEngine.Debug:Log (object)

B Console
Clear Ivl Collapse | Error Pause | Editor v | &

[14:58:16] Items for sale: 0
UnityEngine.Debug:Log (object)

E Console
Clear | v‘ Collapse ‘ Error Pause |Edltorv|

[12:02:08] Items for sale: 1
UnityEngine.Debug:Log (object)

var itemShop = new Shop<Collectable>();
itemShop.AddItem(new Potion());
itemShop.AddItem(new Antidote());
itemShop.AddItem("St ring" ):

Debug.Log("I R 1 & class System.String

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

s ial fi

2 Console
Clear | ¥ | Collapse | Error Pause | Editor + |

[12:07:38] Game Manager initialized..
UnityEngine.Debug:Log (object)

B Console
Clear I" Collapse | Error Pause ‘Editor'|

[12:08:57] Game Manager initialized..
UnityEngine.Debug:Log (object)

[12:08:57] Delegating the debug task...
UnityEngine.Debug:Log (object)

B Console
Clear Iv| Collapse | Error Pause | Editor v | o

[12:22:17] Jump event subscribed...
UnityEngine.Debug:Log (object)

[12:22:21] Player has jumped...
UnityEngine.Debug:Log (object)







