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Agenda

Syntax Wug‘lu
. Control flow (if/else, loops)

Functions & methods
. Class ua: Object
inheritance/polymorphism
. GameObiject & Components
MonoBehaviour class ua:
Lifecycle methods
. Coroutines
9. Transform
10.Physics
11. Scenes & Scene Management
12. QR A




Syntax \'I"‘\-Iug‘lu

1. Variable
2.data types

3.operators



“d@uisaldmudsiwalnuAm uazdoyanisonAu
[Av1g a Tagdoudsuov CH# Us:Nouadaads
(pointer) wa=:aoo1vov”

Variable Declaration



int number = 10:
string str = "Hello, World!";




"C# OnmisaduayudolyaWugiunokua wu int,
float, string, boolean Wudu uonoINTIv

JuisadatnuAmdudultuluoinadadecuus
long”

Data Types



int x = 2147483647: // o\uDuLGU
float y = 1234.56; // nAtoU

bool z = false:

char a = 'C"




"mu C# Uacwidululdaovus:nisnaiuisalsniu
sdadoya int ua: float GuAs dwisaaNTGUMSNIY
ATUOAEQAS 168U NISUDN N1SAaU NMISATU LazNISKIS
Wuau usnNDINUgvaIISnaANTUMSMVASSN:TQulEs
Aa>adunisninguininuidanasy”

Operators



inta=>5;
a *=2;// msAwu

// miswdsgultngunuancaIvnu |
bool x = (a < b); // lWDdYANUVILASDVKIIE)




WENZIIMAINAULAZNAUMU

lUsunsulasmsidsulaauiniu
uanInligoudvarfityio=nsiusn
cadevansua Unity RiSsuvisun
INYdTDVNU C# wugu




Control flow

1. if/else

2.loops



"luNIWv C# mao if lUuma\)naununZU
asd>odoudoulvuaz:cidunismuaidau”

If Statement



if (condition)

{

// Wowoulutdudsy tKSuudonluovlAaa

}







"else lUuma\)naununsz u:nmSLSemZzs
lJsunsuta mnIqumsaaaaumaquZuma\) 'if’

3ioundhd

Else Statement



==

{

// Wowouluultno thSuudonduovlha

}




Faomvinndau if

haia
¥
aavvhdladaulmih
WA




"NISNMBIBO9KdIVISOAINTUNISET A TAD8IVD
Us:ansmwlaglidoomadgauiovnnaso”

Loops



unamsaumnwulauaanaa Icwuamu Kan
danu: Icum Joussudu aousoouly uas
JousLWuGU"

For Loop



for (initiazation: condition: increment)

{

// NMou

}




Ll

gaiviansau for

for (initiazation; - increment)
aamhudladaulmi
259




KaNNISNIVIU
Uov for

Initiazation
BovisudunouasIdaauDUlutWorINS
MB& (MwevASLLGED)

Condition
WouludnSuasdoaounournAmdometu

for uda:zsou (otduosvo:N wciodutno
DEDUNMSNIE)

Increment

douvovmsiwu/aaA (Kéodu a N

Alovns) WuddounniviukavoINNAEL

cino a WU for 1d3$oudD wazlloN1vIUUDY

Increment 1d$oo:nauluni Condition
N/



Faivinndau for

Initial

Condition

ithaia

thiasa

.

ad
aamdladiaulmihu
254

¥

|

aainvihnada for

Increment




"au while o:n1vwus lUiSoy e aswutantdouly
golJupsv”

While Loop



while(condition)

{

// NMou

}




Friminnnau while

1ihuia

iheasa
v
asivhdladaulmilu
359

danvhado while




"tTuvvaoiunNisad Ssudigus: a‘m§mwu1nn3’1
LWS1:D: mluumsmuuaannau onuu
asdodoudoulvuansIns:uduNIsoulU”

Do-While Loop



do {
// Moy
} while(condition);




L #aiviinda doiwhile

tiluniia




"auo:mvoiutuanucuzluonuidoognmeiuudon
QuUIWULGD wu for® metu for’ rKSo ‘while’
mMotu ‘while' Wuau®

Nested Loops



UDADSNSIU

15 break:
WDDDNDINMISOUB

{5 continue;
IWaruSDUNISOUBIUDDUU
wusun

KINdKa1vUaDN ADSIBAIEVADUAU WU if,
else ua: switch



Do o . =
281aUDYMISIUBA(U Unity uu
NJudinSunisniviululny wu

NIsMrcDazAstaulusou @ on
AYKUQ Wudu




Functions
&

methods




"Methods tu C# U3sSrhaigus:tnn"

Methods



dSNMisuwuudauadn: iudvAnau

public static int Sum(int a, int b)
{

return a + b:

O 1>
] NE:
ag ;)Zr 0
° ..@9



52msAlutdauadn: §oAINaU

public virtual string MyString { get; set; }

o .o‘.ﬂg.
@g 2)" 0
. - 3@9



52NMsATWISITLIADS: duAINAUAU

public int Myint { get; set; } = O;

O 1>
] NE:
@g ;)Zr 0
. o-ci'.:@a



“"AsdSa ‘return’ Bd KSudvAINAUDINLISDA"

Return



s:aunmstunnv (Access Level)

daisiscu: (public) autyatrdiBlOvIA

Uovnu (protected) outuiathrRtsignnvoia

douad (private) aqrgm?ﬁlﬁwﬁmaww:matunanalrhﬁu

Access Level



3 private ua: public nu

US:LNNIISDAIWDIINQUDULUQUD D
NISUDVLKU




KaANLAYVNISIBBAAFOILUU

auaan (static)
wa:lutsauadan




Class ua: Object
uov C# dwnsu
Unity




15 class IWods1vdvNSENIIDDULINAKSD
Jds:=inn

C# Class



Zumm CH F]a'lalUSEJUlaUEJUllUUllNU (uytu:
naaumnmnaa\)nuaaas\)

C# Class



public class MyClass

{
public string MyString { get; set; }
}




public class GameObject

{
public string Name { get; set; }
public int Health { get; set; }

}




// Msdasiv Object

var player = new GameObject();
player. = "Player”;

player. = 100;




J1SOFST1VDDUINAKSDUS:ELNN
AlaglsAdo ‘class




MonoBehaviour AoAna1dnniIviu
MUtU Unity ua:gowonsudinsu
dsivdaouus:=noutlnu




using UnityEngine;

public class Player : MonoBehaviour

{
public int

void Start() {
Debug.Log("Player started!”);
h

void Update() {
// mvoiunnwsy (60Hz)
}

}




Unity (8 Component-based architecture

Component System



Unity TAanaua:wonsunsoosu

Component 15U Transform,

Rigidbody ua: Rigidbody2D
Wuadu




// GameObiject Uha19 components: Transform, Rigidbody, etc.
void OnCollisionEnter(Collision collision)

{
}

Debug.Log("Hit “ + collision.gameObject.name);




MonoBehaviour WJu class Kan
Uov Unity




nn GameObject ciovd Component
(U Transform)




15 [SerializeField] t(Wo expose
variable (u Inspector




[SerializeField] Wu Attribute AupN’ Unity

waavdduUsiu Inspector lagliidovrmtknonand
WWu Serializable

[SerializeField]



using UnityEngine;

public class Player : MonoBehaviour

{

// ©o:Usinflu Inspector
[SerializeField] private int health = 100;

// TWUsng (private 10ga)
private string debugMode = "normal”;




Attribute

[SerializeField]

[Serializable]

tsnuo:ls?

aouUs (fields/properties)

Class/Struct/Enum nv
Aad

Waaws
wdavolu Inspector,
serializable law=cibudsuu

MIANVAAE + NNFUIBN
serializable




// 15 SerializeField dsSu variables
[Serializable]
public class Player : MonoBehaviour

{
[SerializeField] private int health = 100; // udavlu Inspector
[SerializeField] private float speed = 5f; // udaavlu Inspector
private string tempData = "temporary"; // Tuuaav

}

// 13 Serializable d&KSu custom classes
[System.Serializable]
public class SaveData
{
public int level;
public List<string> achievements;

}




1. Wdiov serializable NoAana MiKAaELENNIN

2. 1aon expose [Alawn: ACiDYMS

3. Uananun pvoin private fields Tusolkatu
Inspector

3. mvulanu Unity nnsu



1. W8lAanu fields ua: properties tmuu
2. U effect nu

2.1 methods/constructors

2.2 static variables

2.3 Unity's internal types

Uod1na



[Serializable]
public class Example : MonoBehaviour
{
[SerializeField]
private int publicVar = 10; // OK - field

// TUrhou Wiovontdnu methods
[SerializeField]
private void Update() { }

// Tirvou Wisvonldnu properties (PSS SerializeProperty)
public float Speed
{
get => _speed;
set => _speed = value;
}
}




Best Practices




public class GameConfig : MonoBehaviour

{

[SerializeField] private int maxPlayerLives = 3;

[SerializeField] private float gameTime = 60f;

// WBtulAala Tudiov expose WU public

}

15 private + SerializeField WWuuaszu



public class PlayerSettings : MonoBehaviour

{

Header("Movement")]
SerializeField] private float moveSpeed = 5f;

SerializeField] private bool autoRun = false;

Header("Combat")]
SerializeField] private int damage = 10;

SerializeField] private float attackCooldown = 1f;

Group with Labels



public class PlayerController : MonoBehaviour

{
[Range(Of, 20f)]
[SerializeField] private float speed = 5f;

[Range(-180f, 180f)]
[SerializeField] private float rotation = Of;

15 Min/Max dsSu Range Slider



QDD&v Save System




using UnityEngine;
using System.Collections.Generic;

public class PlayerSave : MonoBehaviour
{
// Expose U Inspector ucainuldu private tulhna
SerializeField]
Min(1)] private int saveSlot = 1;

SerializeField]
private string playerName = "Player”;

// T expose - LAVlUTAQLAUU
private Dictionary<int, int> inventory = new();




1. 15 [SerializeField] nu variables AdovMs edit u
Inspector

2. (5 [Serializable] Nnu custom classes/structs

3. 13 [Min]/[Max]/[Range] d1Su input validation
4. 15 [Header] dansSuvanautu Inspector

asy: Wibolns?



inheritance/
polymorphism




Aadganaivisnsudauisnoinaaauula

Inheritance (N1sdaunaaq)



MonoBehaviour

v

Character




// Base class
public class Character : MonoBehaviour

{
public int health = 100;

public void TakeDamage(int damage)
{

}

health -= damage;
}




// Derived classes
public class Player : Character

{

public new int maxHealth = 200; // override

public void Heals()
{

}

/* heal logic */
}




public class Enemy : Character

{

public bool isAggressive = true;

public void Attack()
{

}

/* attack logic */
}




dVWIU object oV base class walsun
method uvov derived

Polymorphism (A>wukanrnang)



void UpdateEnemies(List<Character> enemies)

{

foreach (var enemy in enemies)

{
}

enemy.TakeDamage(10); // polymorphic call
}




1. 15 BaseComponent drxSus:uundiu
2. 15 [Serializable] dhSu serialization
3. 16 MonoBehaviour dnsunn GameObiject

Unity-specific Patterns



[Serializable] AoAdvwiAu (Attribute) AuDNTK
IUsunsus:nlsma\)mquaouauaZunawa (Class) hSo
Ins\)asm (Struct) ALs1as$1vduv ZmawlUusUuuun
Unity auisauunntiuidtuiwdonn (Scene), TWaWEWAU
(Prefab) nsSounlUuaavwauurkinciivo Inspector 1a

[Serializable] Attribute tu C# dSu Unity



using UnityEngine;

[Serializable]

public class PlayerData

{
public string name;
public int health;
public float positionX;

}




Expose Variables (u Inspector




[Serializable]
public class GameConfig : ScriptableObject
{
[Header("Player Settings"”)]
[SerializeField]
private int playerHealth = 100;
[SerializeField]
private float maxSpeed = 5f;

[Header("World Settings")]
[SerializeField]
private Vector3 worldSize = new Vector3(100, 200, 100);




Custom Serialization




[Serializable]

public class SaveData

{
public List<string> items;
public Dictionary<int, int> inventory;
public PlayerData playerState;

public void SetDefaults()

{
items = new List<string>();
inventory = new Dictionary<int, int>();
playerState = new PlayerData();

}

}




1. yunnaddudstu Unity Inspector Talasaso

2. 181U ScriptableObject drksSus:uu Save/Load
3. SoVSU nested types la: collections (List,
Dictionary)



1. lusovsSu private fields lagaso Mo:1WJudoVMKUQ
Wu private RWJagululs [SerializeField]

2. lusovsSu custom structs NGuGouLNUlU |

3. Memory overhead 1anuUogdrnsSu variables N
serialize

Uod1na



QDD&v Save System




using UnityEngine;
using System.Collections.Generic;

[System.Serializable]
public class PlayerSave

{

[SerializeField] private string playerName = "Player1”;
[SerializeField] private int currentHealth = 100;
[SerializeField] private List<ltem> inventory = new();

public void Save()
{

}

// yunndoya
}

[System.Serializable]
public class Item
{
public string name;
public int quantity;
}




1. 15 [SerializeField] unu [Serializable] drxsSu
variables

2. (8 [System.Serializable] taw1:d1KSU custom
classes |

3. KANLayv serialization YoV private fields hdusou
4. 15 ScriptableObject d1nSu config AciDv persist

Best Practices



GameObject
&

Components




GameObject ua: Component lfJuuu:)ﬁcw‘@ugwua\)
dodasonssuy Unity 1ag Unity (uudnio
Component-Based Architecture (unisus:nousan
nmeiunu

GameObject ua: Component



GameObiject (Ju Entity Noslu Scene &ou

Component Wunubunmruantuauuduas
wanssuuov GameObject

GameObject ua: Component



GameObject rnilvdoawisnds:noudd

Component Katgusua ua:ucaa: Component
SUNQuDUKUNNLaWI:QU

GameObject ua: Component



GameObject Wu Object \'I“\IU‘G_,!'ILIF\= Unity (5
wnu Entity mMetu Scene TaunGameObject

LYIUTIATA WA IUISODWIOULINUN WA
Jansatwuauansaniu Components

GameObject



QVUU GameObiject awisauooluldv
antasnssuldatlu Container uov
Components

GameObject

. .O::n:@.
@g 2)" 0
. - i‘ﬁ'ﬁl&



Component ﬁatuqaﬁt\TGuqmauG‘n§a
WOQONSSWIKNU GameObiject

Component




aooe1v Component uiasyiuyov Unity

1. Transform

2.  MeshFilter

3. MeshRenderer
4. Collider

5. Rigidbody

6. Animator

7. AudioSource
8. Camera

9. Light

10. ParticleSystem




Component
Transform
MeshFilter
MeshRenderer
Collider
Rigidbody
Animator
PlayerController

Component

“unn

Position, Rotation, Scale
nKua Mesh

idavmwa Mesh

Collision Geometry
Physics Simulation
Animation

Game Logic



Prefab (Prefabricated GameObiject) Ao Asset i
(Boalnu Template uov GameObject wSou
Components, Properties ua:lasvasiouov Child

GameObJects Wolkanuisathndauuisstukane
chuKuUvKSoKae Scene 1a

Prefab




Instantiate(
Prefab,
position,

rotation




using UnityEngine;

public class BulletController : MonoBehaviour

{

[SerializeField]
private float speed = 20f;

[SerializeField]
private float lifetime = 5f;

private void Start()

{
Destroy(gameObiject, lifetime);

private void Update()
{
transform.position +=
transform.forward *
speed *
Time.deltaTime;

lAnanDUAUNS:FUALUULTNU
bulletPrefab ua:dvasivadsey

Instantiate(
bulletPrefab,
muzzle.position,
muzzle.rotation




using UnityEngine;

public class ProjectileSpawner : MonoBehaviour

{

// ©91vovlUgv Prefab Asset tus:uuuov Unity
[SerializeField] private GameObiject bulletPrefab;

public void FireBullet()
{ .
// MsISYN(S Instantiate IWoas1vdanoSvonuLuwuu (Prefab)
// Tasnmruadiukuvua:nANvamudandumida (this.transform)
GameObject bullet = Instantiate(
bulletPrefab,
transform.position,
transform.rotation

);

// dwsaomuuamawistknu Instance thulaNuNKavLaS$IL
bullet.name = "Bullet_" + System.DateTime Now.Ticks;




Prefab =

Reusable GameObject Template




Wouh prefab »n Project Window TU>votu
Scene »:l1Na Prefab Instance

Prefab Instance




Prefab Variant do Prefab nasivoduoin

Prefab du uazaiwisausuuciviawi=uivdadu
a

Prefab Variant




[unosas1v Prefab nnogvlasiulinawallovoin Prefab
lKu1NU Object N

1 W6&

2.  Spawn Runtime

3. dlasvasvsusou

4. CAovMs Template

5.  GaovmMs Instance Ka1aad

KN Object Giwgvrlvadua:llunvAUS:NDULIAWI:UDV
Scene owluvwudovusnidu Prefab

UondssOVIuNMsts Prefab



(UADSIAU Runtime State a@Aty(dlu Prefab Asset
Arogvnluwru:ay 1wu Enemy.prefab Umnkua
Current HP = 73 tws1: Current HP 1Ju Runtime

State AISWEN EnemyData.asset 1iu Max HP =
100 f'u Enemy Instance iu Current HP = 73

UondssOVIuNMsts Prefab




(5 ScriptableObject dnsSu Shared

Configuration 1wu EnemyData, WeaponData,
SkillData, ItemData

dou Prefab 1fnu Model, Collider, Animator,
Controller, Audio, VFX

UondssOVIuNMsts Prefab




ye13aly
rninuidAassdaltdednu 100 Ao o dudoodasiv
GameObiject ua:rmnua Components nv 100

ASY ucawisnasiv Enemy.prefab itwgoasoldod
1La>dasv Instance »1n Prefab aonaid




ooV Prefab Variant dmsu RPG

Character.prefab
— Animator Warrior.prefab
— CharacterController — Character

— HealthComponent — Sword
|7 MovementComponent L Warrior-specific configuration

L CombatComponent

Mage.prefab

Character.prefab |7 Character
— Warrior.prefab | — staff

|7 Mage.prefab L — Mage-specific configuration
L— Archer.prefab = :




Prefab = Structure+Components+Behavior
ScriptableObject = Configuration/Data
GameObject = RuntimeEntity




GameObiject

A auvdvianiuvcuAusingiuain (Instance)
Component
Aownanssundontuauuandoaguu GameObject
Prefab

ADWUWLTED (Blueprint) NidLAudoyauov GameObject ua:
Component IWonisuhnauuitgdinaz:nisdanisntdus:uu




MonoBehaviour
class




MonoBehaviour lUUﬂmawumuua\) Unity
Engine ArmnxUhNtdukudaUs:udananantuns
VANISIVDSBEI0 IKANMISTU wass:uudaduus:Nou
uov GameObiject Avkualu Scene

MonoBehaviour



using UnityEngine;

public class PlayerController : MonoBehaviour

{

private float currentHealth;

// Constructor ua: Initialization
void Start()
{

}

Initialize();

}




Lifecycle Methods




Method AW Saqus:ava Aadogomstsviu
Awake() ASoLaYd Initial setup nou Start NSLOSguTDYaISuAU
Start() ASLLAED Ihah\) Ga.meObject on MISISUNS:UDUNISINU

nstantiate
OnEnable() |raiwnaso o GameObject Waldviu | Reactivate logic

Initialization Sequence




public class Example : MonoBehaviour

{
void Awake()

{

// Initial setup (1S9nnou Start)
Debug.Log("Awake - Object created”);

void Start()
{

// Initialization after dependencies ready
Debug.Log("Start - Ready to begin®);




Method ANWD Saqus:avaA Acpghvmstsviu
G L Movement,
Update() nnwsu (~60Hz) |Logic haovsunn frame | _
input handling
FixedUpdate() |Fixed timestep |Physics simulation Hgeleeely
movement

Update Loop



Using UnityEngine;
Using UnityEngine.lnputSystem;

public class PlayerMovement : MonoBehaviour

{
[SerializeField] private float speed = 5f;

void Update()
{
if (Keyboard.current.wKey.isPressed))

transform.Translate(Vector3.forward * speed * Time.deltaTime);

}
}

void FixedUpdate()
{
// Physics-based calculations
Rigidbody rb = GetComponent<Rigidbody>();
rb.velocity = new Vector3(0O, rb.velocity.y, speed);
}
}




Method Saqus:avA coghvmsisviu
OnDisable() 0D GameObiject gn disable |Pause logic
OnDestroy() o Object Qnau Cleanup resources
OnApplicationPause() | Game paused/resumed Save/Load handling

Cleanup Methods




public class GameManager : MonoBehaviour

{
void OnEnable()

{

// Resume game logic
Debug.Log("Game resumed”);

void OnDestroy()
{

// Cleanup references, unsubscribe events
Debug.Log("Game destroyed - cleanup complete”);




Component System Architecture




public class ComponentExample : MonoBehaviour
{
// Get component yov GameObject Uoyuu
void GetComponentExample()
{
Rigidbody rb = GetComponent<Rigidbody>();
AudioSource audio = GetComponent<AudioSource>();

}

// Get component uov GameObject 3u
void GetComponentOnOtherGameObjectExample(GameObject target)
{

Transform transform = target.GetComponent<Transform>();

Collider collider = target.GetComponent<Collider>();

}
}




Method Saqus:ava 2281V

GetComponent<T>() Get component | transform.GetComponent<Rigidbody>()
uov GameObject
Joouu
GetComponentInChildren<T>() | Get component | Camera mainCam =
vovonn child GetComponentIinChildren<Camera>()
GetComponentinParent<T>() Get component | AudioListener listener =
UV parent GetComponentinParent<AudioListener>()

Component Search Methods




public class CameraController : MonoBehaviour

{

void FindComponents()
{
// Current GameObject components
Camera mainCamera = GetComponent<Camera>();

// Child components
Transforml] allTransforms = GetComponentsinChildren<Transform>();

// Parent components
AudioManager audioManager = GetComponentlinParent<AudioManager>();




Unity Event Methods




public class CollisionExample : MonoBehaviour Collision Events
{

void OnCollisionEnter(Collision collision)
{

Debug.Log("Collision with: * + collision.gameObject.name);

void OnCollisionStay(Collision collision)
{

// During collision

}

void OnCollisionExit(Collision collision)
{

Debug.Log("Lost contact with: " + collision.gameObject.name);




public class RigidbodyExample : MonoBehaviour Physics Events
{

private Rigidbody rb;

void Awake()
{

rb = GetComponent<Rigidbody>();
}

void OnTriggerEnter(Collider other)

Debug.Log("Trigger entered: " + other.gameObject.name);




ScriptableObject ua: Data Container DA W&aAtY
comsoonuuuamiagnssuinu Taglawligatnui
UDIJaoIuduUUINNADVIBSIUNUSKITOKANYSUU LU
uoaada:=As 913s [oinu Skill Fias Dialogue Quest
LAAIMSAVAYD VLN

ScriptableObjects ua: Data Containers



LudAQdIACY AD

usnvaya (Data)

SDIAANIL

waaanssuy (Behavior)




Tnsvasondodannidrinnkaniunms Satfudoya lag
luSurRavouCio Logic yovs:UU LBUADDEIVADAAS
(Character) Us:noua>8 Name, HP, MP, Attack,
Defense, Speed ua: CriticalRate 1Judiu

Data Container



[System.Serializable]
public class CharacterData

{

pub
pub
pub
pub
pub
pub

ic string characterName;
ic int maxHP;
ic int maxMP;
ic int attack;
ic int defense;
ic float speed;




Aa1a CharacterData rmrkthnldu Data

Container uc CharacterData Tulam

KUIN WU oud, tndoun, Su Damage
K& 1du Animation Wudu ipvon
ninNtkatindsogtus:uu Behavior




Utyruovonmistnudoyaldtu
MonoBehaviour




Worstutnu RPG Aio12s31uduuin

public class Weapon : MonoBehaviou

{

public string weaponName;
public int damage;

public float attackSpeed;
public int price;

}

KN Sword, Axe, Bow, Staff, Dagger, .. UnWcuu1210C2VdST10
Prefab rnaredoiwaviwolnuiuoya Sword.prefab Axe.prefab

Bow prefab Staff prefab Dagger.prefab UtuniAd Joyannyndo
iU GameObject NVAJoyao13so WD NTUdiDLVIOU GameObject




S\ \elge
Damage = 20
Price = 100
Attack Speed =12

Wutwevdoyatdoanamdaas loludovid Transform, GameObject
KSo Component dolNauudAQlUNISLLEN

GameObject
YaNISISoVWNANSSY

ScriptableObject
vaNsisovUoya




ScriptableObject Wunarawuzguuov Unity dmsu
aso Data Asset Nawisadalnudoyaldu Asset
NMalu Project

ScriptableObject



using UnityEngine;

[CreateAssetMenu(
fileName = "New Weapon®,
menuName = "Game/Weapon Data”

)]

public class WeaponData : ScriptableObject
{

public string weaponName;

public int damage;

public float attackSpeed;

public int price;




onduauisnasiv Asset tu Unity Editor hidlasvasivoaod

Project
Assets
Data
Weapons
Sword.asset
Axe.asset
Bow.asset
Staff.asset

lasucia: .asset o:lUu Instance uov WeaponData




GameObject
1. Transform
2. Component
3. Position
4. Rotation
5. Scene

ScriptableObject
1. Data
2. Asset
3. Shared Reference

B
[ = [ ™

VUU ScriptableObject TivwlJudovogilu Scene




Scene
1. Player
2. Enemy
3. Camera
4. Ul

Project Assets
WeaponData
1. Sword.asset
2. Axe.asset
3. Bow.asset




o081V Weapon Data




using UnityEngine; as1v ScriptableObject

[CreateAssetMenu(
fileName = "WeaponData”,
menuName = "Game Data/Weapon”

)]
public class WeaponData : ScriptableObject

{

[Header("Basic Information”)]
public string weaponName;

public Sprite icon;

[Header("Combat")]
public int damage;

public float attackSpeed;
public float range;

[Header("Economy")]
public int price;




JuaoulunNIsasiv
1. Right Click
2. Create
3. Game Data
4. Weapon

L3AdNIKUQA LBU
Sword.asset
1. weaponName = Iron Sword
2. damage = 25
3. attackSpeed =12
4. range =15
5. price = 100




Behavior dawiso Reference Data
Container




using UnityEngine

public class WeaponController : MonoBehaviour

{
[SerializeField]

private WeaponData weaponData;

public void Attack()

{
Debug.Log(

$"Attack Damage: {weaponData.damage}"
).
}

} lasvasivdvidu WeaponController 81090
(references) TUgv WeaponData nuUs:nauludoy
damage, attackSpeed, range ua: price




Data-Driven Design




LnuNo:WguUACY a avlu Logic

|f (WeaponType p— "Sword") a‘IU‘ISﬂw Data Asset
{ damage = 25; E)ublic class WeaponController : MonoBehaviour
} S
: _u " [SerializeField]
{else if (weaponType == "Axe’) private WeaponData data;
| damage = 40; public void Attack()
{

int damage = data.damage;

// Combat Logic
}







[CreateAssetMenu(
fileName = "EnemyData”,
menuName = "Game Data/Enemy”

)]
public class EnemyData : ScriptableObject

{
public string enemyName; DINUUIWISOSSIV:
public int maxHP; EnemyData
public int attack; — Goblin.asset
— Orc.asset
public int defense; — Skeleton.asset
— Slime.asset
public float moveSpeed,; — Dragon.asset
public float attackRange; TauTlidovasiv Component Auandivnudnsudasucdazsda

public int experienceReward;




using UnityEngine;

[CreateAssetMenu(
fileName = "CharacterData”,
menuName = "Game Data/Character”

)]
public class CharacterData : ScriptableObject

{

public string characterName;

public int maxHP;
public int maxMP;

public int attack;
public int defense;

public float moveSpeed;

public Sprite portrait;

}

Moog1vs:uuU Character

using UnityEngine;

public class CharacterController3D : MonoBehaviour

[SerializeField]
private CharacterData data;

private int currentHP;

private void Start()
{

currentHP = data.maxHP;

}

public void TakeDamage(int damage)
{

int finalDamage =
MathfMax(0O, damage - data.defense);

currentHP -= finalDamage;

}




maxHP
maxMP

defense
moveSpeed

[ ]
[ ]
[ ] attack
[ ]
[ ]




using UnityEngine; 31U Ability/Skill

[CreateAssetMenu(
fileName = "SkillData",
menuName = "Game Data/Skill"

)]
public class SkillData : ScriptableObject

{
public string skillName; <
diuisadsiv
public Sprite icon;
Skills
public int manaCost; — Fireball.asset
. — IceBolt.asset
public float cooldown; | Heal.asset
IS [ g m— — Thunder.asset

—— Meteor.asset

public float range;

[TextArea]
public string description;




|{oubI|c class SkillController : MonoBehaviour SkillController ansalddoya

[SerializeField]
private SkillData skill;

public void Cast()

{

Debug.Log( awnsnasio

$"Cast {skill.skillName}"
); Skills
— Fireball.asset

// 15 skilldamage — IceBolt.asset

// 15 skillmanaCost — Heal.asset

// 15 skill.cooldown — Thunder.asset
} — Meteor.asset




public enum ItemType ItemData

{

Consumable, — 1D

Weapon, —— Name

Armor, — Icon

Quest, . .

Material De§cr‘1pt10n
} — Price
[CreateAssetMenu( — Weight

fileName = "ltemData”, — ItemType

menuName = "Game Data/ltem”
) . _
public class ItemData : ScriptableObject DINUU Inventory Towdudov
{ . iudoyannNDEIvIDY

public string itemlD;

public string itemName;

public Sprite icon; Inventory

— ItemData - Potion

[TexﬁAreaJ . — ItemData - Sword

pub ic string desg:rlptlon, | _ TtemData - Herb

public temType itemType;

- Armor

public int price; — ItemData




using UnityEngine;

s:uu CombatSystem

[CreateAssetMenu(
fileName = "AttackData",
menuName = "Combat/Attack” CombatSystem
)]
public class AttackData : ScriptableObject |V
{
public string attackName; AttackData
public int damage; — Damage
— StaminaCost
lic fl i ;
public float staminaCost; L Startup
public float startupTime; — Active
— Recovery
public float activeTime; ___ Knockback

public float recoveryTime; — Hit Reaction

public float knockbackForce;




ondu CombatSystem rnlthAUs:UDana:

public class CombatSystem : MonoBehaviour

{
[SerializeField]

private AttackData attackData;

public void PerformAttack()
{

// ©1udpyavIn attackData

// ud>aitu Combat Logic l Behavior

}
}




ScriptableObject MonoBehaviour

== I
! ! ! | |




// Data Component - Iiudoyaua: configuration
public class PlayerData : MonoBehaviour

{

[SerializeField] private float maxHealth;
[SerializeField] private int currentLevel;

}

// Logic Component - iiuwgdanssuua: methods
public class PlayerController : MonoBehaviour

{
}

// Event Handler - San1s events ua: delegates
public class PlayerEvents : MonoBehaviour

{
}

private void Update() { }

private void OnEvent() { }

Component Separation Pattern




using UnityEngine; Singleton Pattern dwsu Global
State

public sealed class GameManager : MonoBehaviour

{

public static GameManager Instance { get; private set; }

private void Awake()

{
if (Instance == null)
Instance = this;
else
Destroy(gameObiject);
}




UDADSS:=OV




{publlc class MemoryExample : MonoBehaviour Memory Management

private void Update()
{

// TJa - AU reference Boutiia memory leak
if (someCondition)

{
}

// @ - 15 ref 1asoudd set Wu null
someReference = null;

Destroy(someGameObiject); // TuonUudovls Destroy




{public class NullSafety : MonoBehaviour Null Safety

private void Update()

{
// Tua - o1owna NullReferenceException
Transform target = someParent FindChild("Target");
target.Translate(...); // o1 Target (WO children o: error

// Q - asd>odounoulBsoiu
if (target = null)

target.Translate(...);

}
}
}




Y Coroutine



Coroutine lLJunaInanhsumumumsmmuuamusao?n
duisn hammsmmuvansn (suspend) o DOhfﬂhUO lLa:
naummmumatumaha\) IoaIumlUuma\)asm Thread (KU
naIncT\)nz-ij:)GUs:IstsL'lash\)uma‘hhsTumstcuun.nuﬁcTa\)
DANISVIUBVTS=Y:1Da1 WU NISKUDVIDAa1 NMistJagudanius:
yovlnu NisM Animation wuutduaiau msasmnmquu
$ovoal ms Fade Ul ua:niscitduns:uduniskalsducou

Coroutine



{u Unity 6.3 Coroutine ungnugutusy
UOVLUSDANAUAT I[Enumerator ua:ls
MV yield return 1Was:unan
Coroutine D:KgQBIASID




doogvlAsvaSIvOWUDIU
IEnumerator ExampleCoroutine()
{ Debug.Log("Start");
yield return new WaitForSeconds(2.0f);

Debug.Log("After 2 seconds”);
}

NISISuYNIBOVIU

StartCoroutine(ExampleCoroutine());




Debug Log("Start")
Debug Log("Start”)

haozs:msn 2 Sun

Debug.Log("After 2 seconds”)

Us:ziGuaintyfo yield return
IWIAMIA Thread reanvu ua
Wunisudvo Unity 31 Coroutine
ADSKEAAINTUNISEOASID Las
Unity o= nauuIlsSYNOILGUNS
dowodouluvov yield Gutluosy



{u Unity 6.3 Coroutine ungnugutusy
UOVLUSDANAUAT I[Enumerator ua:ls
MV yield return 1Was:unan
Coroutine D:KgQBIASID




tutnugvIuSUDULINATLADSAILTGUNISLESDMETULWSULGED
LU
1. sodal 3 Sun
2. udavvoAd1una=donNuUs
3.Fade huoo
4.Spawn fagnn @ 2 Suin
5. soli Anlmatlon auao
6. SDZH[\)E)UTUU'\\)DEJ‘]\)[UUDS\)
7. 0du Sequence yovlKaNISn
8.udaqv Dlalogue
9.1WWagum Ul oghvociotlioo



KINnAILdunisa>alAaauuucioltovlu
lWsoalded 91wMIKNaNISOUQuUNls
LaYUUla:avwac® Frame Rate




void BadExample()
{

float startTime = Time.time; lAau Busy Waiting ?Drmﬁ,
Main Thread niviudusilaalu

while (Time.time - startTime < 3.0f) WalomdatKk Unity Us:udana

{ aousumuudna

// so 3 Suln

}

Debug.Log("Complete”);




l[Enumerator GoodExample()

{

yield return new WaitForSeconds(3.0f);

Debug.Log("Complete”);
}




Coroutine Tagn>lUdovAUs:NoU 3 dou
IEnumerator CoroutineName()

{
// Jucoun 1
yield return .
// Juaoun 2
yield return .
// Juaoun 3

lasvasivuav Coroutine




IEnumerator GameSequence()

{
Debug.Log("Prepare”);
yield return new WaitForSeconds(2.0f);
Debug.Log("Start");
yield return new WaitForSeconds(3.0f);
Debug.Log("Finish®);

}

S3[p[ciivall

StartCoroutine(GameSequence());




Coroutine tu Unity 18 [Enumerator lpvon
Coroutine dovdaiwisnAuMsAdUAUNauUiugo Unity
aznauutaItdunNiscaluNyKkav

IEnumerator



N1s(8 IEnumerator (WlakuagADU
71 Coroutine wWu Thread




Coroutine Tagn>lUrnviusounu
Unity Main Thread / Player Loop
Wlaasv CPU Thread usndinsu

Coroutine




yield return null WusJuvuntduosuindinsumsnea
Coroutine sufiviwsuaalu dolKuUI:NULIUNADYNIS
otdunmsuuu Frame-by-Frame

yield return null



IEnumerator Example()

{

Debug.Log("Frame A");
yield return null;
Debug.Log("Frame B");
yield return null;

Debug.Log("Frame C);




WaitForSeconds() |
(3dmSurngia Coroutine Wus:g:1da1NMKUQ

WaitForSeconds



I[Enumerator SpawnEnemies()

{ while (true)
{ SpawnEnemy();
yield return new WaitForSeconds(2.0f);
} }
Surhvu

StartCoroutine(SpawnEnemies()); S
lnauNMitKoNsIsan(s
SpawnEnemy() nn 2 Suln
(tws:=ls while (true))




1. WaitForSeconds 5uadﬁu Time.timescale avlu
KININUKYQQDY Time. tumeScaIe = Of;

2. Coroutlne A5 WaitForSeconds o:lidduldancio
(ULUUUNAGKINADYNISLDAIDSLUDVS:UU (AL

yield return new WaitForSecondsRealtime(2.0f);

WaitForSecondsRealtime



I[Enumerator ShowNotification()

{
notification.SetActive(true);
yield return new WaitForSecondsRealtime(3.0f);
notification.SetActive(false):;

}

Fowa Ul dmsu Notify udsso
3 Suln rKavonuudvuda Ul




WaitUntil tsoounsdouluo:tdu true

WaitUntil



bool isReady = false;

IEnumerator WaitForReady()

{
yield return new WaitUntil(() => isReady);

Debug.Log("System is ready”);
}

Wios:uudumKua isReady = true;
Coroutine »=OnLOUNSCID




IEnumerator WaitForGameStart()

{

yield return new WaitUntil(() => GameManager.IsGameStarted);
StartGameplay();

}




WaitWhile asvnudhunu WaitUntil Ao

WaitWhileyield return new WaitWhile(() => isLoading);

K1eADIWDT Coroutine D:rhgaso aswwlan
isLoading == true

WaitWhile




IEnumerator WaitForLoading()

{
yield return new WaitWhile(() => isLoading);

Debug.lLog(“Loading Complete”);
}

0D isLoading = false;Coroutine dvauduniscio




Coroutine th:ainSumsidagun
CiDLUDY WU NISIAADUNUDVIAN




IEnumerator MoveObject( Transform target, Vector3 destination,
float duration)
{
Vector3 start = target.position;
float elapsed = Of;
while (elapsed < duration)
{
elapsed += Time.deltaTime;
float t = elapsed / duration;
target.position = Vector3.Lerp(start, destination, t);
yield return null;

}
target.position = destination; StartCoroutine(
MoveObject(
transform,

new Vector3(10f, Of, Of),
2f




IEnumerator Fadeln(
CanvasGroup canvasGroup,
float duration)

float elapsed = Of;
canvasGroup.alpha = Of;
while (elapsed < duration)

{

elapsed += Time.deltaTime;
canvasGroup.alpha = Mathf.ClampO1(elapsed / duration);

yield return null;

}

canvasGroup.alpha = 1f;

StartCoroutine( Fadeln(canvasGroup, 1.0f));




IEnumerator FadeOut(
CanvasGroup canvasGroup,
float duration)

float elapsed = Of;

while (elapsed < duration)

{
elapsed += Time.deltaTime;
canvasGroup.alpha = 1f - Mathf.ClampO1(elapsed / duration);
yield return null;

}

canvasGroup.alpha = Of;

StartCoroutine( FadeOut(canvasGroup, 1.0f));




Coroutine OUs:lgsuongvuinnus:uu Dialogue
lagrawiNMsudaavdond1unNa::DoNuUs

Coroutine dnsSu Dialogue



IEnumerator TypeText(
string text,
float interval)

dialogueText.text = *;

foreach (char c in text)

{

dialogueText.text += c;
yield return new WaitForSeconds(interval);

}
} StartCoroutine(
TypeText(
"Welcome to the game.”,
0.05f




Unity d@iuisanga Coroutine (Ao
StopCoroutine()

el

45
StopAliCoroutines();

mskhea Coroutine

o .O::n:@.
@g 2)" 0
. - i‘ﬁ'ﬁl&



Coroutine currentCoroutine;void Start()

{

currentCoroutine = StartCoroutine(MyCoroutine());
}
o1nUu

sUuuulngoGuINNIIMSIBEDIUSDQ
void StopMyCoroutine() 1030§DZUﬂ5mn5=UUU Coroutine
{ Ka1uad

if (currentCoroutine = null)

{
StopCoroutine(currentCoroutine);
currentCoroutine = null;

}
}




2810ISAMU AISIBADIADIUSTASY tWipvoINAFVUD:
nea NN Coroutine ArMviulag MonoBehaviour ¢buu
ADDUIVIBU KIND

EnemyController
— AttackCoroutine

—— PatrolCoroutine

L AnimationCoroutine

Msisen StopAllCoroutines(); D:haanvruadvUu Us:uU
yunatkodadsyans Coroutine wWusiadmiuaidaduodu




Transform
position, rotation, scale




Transform =
Position
+ Rotation

+ Scale




Transform Ao Component wughuuov GameObject
ANYKUNNYQNS spatial positioning, orientation uas
scale (u 3D space

Transform



using UnityEngine;

public class TransformExample : MonoBehaviour

{

// Transform Ochukuv (position) YU (rotation) ua:nsuene (scale)
void Update()

{
Debug.Log("Position: * + transform.position);
Debug.Log("Rotation: * + transform.rotation);
Debug.Log("Scale: * + transform.localScale);
}




Transform Position

(chukruv)




Coordinate
System

ADSUYY

doogvAmisudu

World Space

cursuvdFuwnsnu
Scene Origin (O, O, 0)

new Vector3(Of, 5f, Of)

Local Space

AuKuvIUWNSNU

Parent GameObject

new Vector3(1f, Of, Of)

Coordinate Systems




public class PositionExample : MonoBehaviour

{
// @1umaukuvUoouu (World Space)
public float GetXPosition() { return transform.position.x; }
public float GetYPosition() { return transform.position.y; }
public float GetZPosition() { return transform.position.z; }

// WguAUKULTKL
public void SetPositionToZero()

{
transform.position = Vector3.zero;
}
public void MoveToVector3(Vector3 target)
{
transform. position = target;
}

}




public class LocalMovement : MonoBehaviour Local Space Movement

{
[SerializeField]
private float moveSpeed = 5f;

void Update()

{
// \ndaountu Local Space
transform.position += transform.right * moveSpeed * Time.deltaTime;
// rSol8 Translate
transform.Translate(
Vector3.right * moveSpeed * Time.deltaTime,
Space.Self
).
}




public class WorldMovement : MonoBehaviour World Space Movement

{

[SerializeField] private float moveSpeed = 5f;

void Update()
{

// \ndduntu World Space
transform.position += Vector3.right * moveSpeed * Time.deltaTime;

// rSol8 Translate

transform.Translate(
Vector3.right * moveSpeed * Time.deltaTime,
Space.World




. . i Relative Movement
public class RelativeMovement : MonoBehaviour (Local to World)

{

[SerializeField] private float moveSpeed = 5f;

void Update()
{

// 1rdduntu Local Space uciuaavwatu World Space
transform.Translate(

Vector3.forward * moveSpeed * Time.deltaTime
).

// S8 Translate wuu Default (Local)
transform.Translate(

Vector3.up * moveSpeed * Time.deltaTime
),

}




Transform Rotation

(Lu)




public class RotationExample : MonoBehaviour

{
void Update()
{

// ©aum rotation Uodouu (Quaternion)
Quaternion currentRotation = transform.rotation;

// WWaum rotation KU
transform.rotation = Quaternion.Euler(45f, 90f, 180f);

// rSol Quaternion.LookRotation dansSunFN1v
Vector3 targetDirection = new Vector3(Of, 1f, Of);
transform.rotation = Quaternion.LookRotation(targetDirection);




public class EulerExample : MonoBehaviour Euler Angles

{
void Update()

{

// ©2auAildu degrees

float x = transform.eulerAngles.x;
float y = transform.eulerAngles.y;
float z = transform.eulerAngles.z;

// Woumilu degrees
transform.rotation = Quaternion.Euler(Of, 180f, Of);




public class SmoothRotation : MonoBehaviour

{

[SerializeField] private float rotationSpeed = 90f;

void Update()
{
// ryutu Local Space
transform.Rotate(Vector3.up, rotationSpeed * Time.deltaTime);

// nSoryulu World Space
transform.Rotate Around(
transform.position,
Vector3.up,
rotationSpeed * Time.deltaTime




. . . NISATUDTUNISKUYU
public class RotationMath : MonoBehaviour (Rotation Math)

{

void CalculateRotation()
{
// Get target direction
Transform target = GameObject Find("Target").transform;

// Calculate rotation to face target

Quaternion targetRotation = Quaternion.LookRotation(
target.position - transform.position

),

// Smoothly interpolate rotation
transform.rotation = Quaternion.Slerp(

transform.rotation, targetRotation, Time.deltaTime * 5f
);




Transform Scale

(uuna)




public class ScaleExample : MonoBehaviour

{
void Update()
{

// ©aum scale Uodduu
Vector3 currentScale = transform.localScale;

// WwWaum scale thu
transform.localScale = new Vector3(2f, 2f, 2f);

// SOl Scale wuulaw:LLNU
transform.localScale = new Vector3(1.5f, 1f, 0.5f);




public class SmoothScale : MonoBehaviour

{

[SerializeField] private float targetScale = 5f;
[SerializeField] private float scaleSpeed = 2f;

void Update()
{
// Smoothly interpolate scale
transform.localScale = Vector3.Lerp(
transform.localScale,
new Vector3(targetScale, targetScale, targetScale),
Time.deltaTime * scaleSpeed




NMsuwdavs:uiv

Local Space

las
World Space




. . . . Local to World
public class CoordinateConversion : MonoBehaviour Transformation

{

// wdavon Local Position Wu World Position
public Vector3 GetWorldPosition()
{

return transform.TransformPoint(transform.localPosition);

}

// wdavoin Local Direction Wu World Direction
public Vector3 GetWorldDirection()
{
return transform.TransformDirection(transform.localEulerAngles);
}
}




. . . . World to Local
public class CoordinateConversion : MonoBehaviour Transformation

{

// wdavoin World Position WUu Local Position
public Vector3 GetlLocalPosition(Vector3 worldPos)

{

return transform.nverseTransformPoint(worldPos);

}

// wdavoin World Direction WWu Local Direction
public Vector3 GetLocalDirection(Vector3 worldDir)
{
return transform.InverseTransformDirection(worldDir);
}
}




Child Hierarchy ua: Parenting




public class HierarchicalSystem : MonoBehaviour mstwu/au Children

{
// \WWu GameObiject 0u child
public void AttachChild(GameObject child)
{

if (child != null)
transform.GetChild(transform.GetChildrenCount()). AddChild(child);
}

// au GameObject D1n hierarchy
public void DetachChild(GameObiject child)

{
if (child != null)
{
Transform childTransform = child.GetComponent<Transform>();
childTransform.SetParent(null);
}
}

}



public class ChildSystem : MonoBehaviour mstiiv Children

{

// Get single child component
public Camera GetMainCamera()

{
}

return GetComponentinChildren<Camera>();

// Get all children transforms
public Transform[] GetAllChildren()

{
}

return GetComponentsinChildren<Transform>();

}




AdDgMVYMISITVIU

Player Controller




using UnityEngine;
using UnityEngine.InputSystem;

[RequireComponent(typeof(Rigidbody))]

public class PlayerController : MonoBehaviour

{

Header("Movement”)]

SerializeField] private float moveSpeed = 5f;
SerializeField] private float rotationSpeed = 180f;

Header("Physics")]
SerializeField] private Vector3 movementVelocity = Vector3.zero;

private float horizontal;
private float vertical;




void Update()

{
Handlelnput();
HandleMovement();
HandleRotation();

}

private void HandleMovement()
{
// Move (U Local Space
Vector3 movement = transform.TransformVector(
movementinput.normalized
) * moveSpeed * Time.deltaTime;
transform.position += movement;

}




private void Handlelnput()

{

horizontal = Of;

vertical = Of;

if (Keyboard.current.aKey.isPressed) horizontal = -1f;
if (Keyboard.current.dKey.isPressed) horizontal = 1f;
if (Keyboard.current.wKey.isPressed) vertical = 1f;

if (Keyboard.current.sKey.isPressed) vertical = -1f;

Vector3 movementinput = new Vector3(horizontal, Of, vertical);

// mMudcunFANIYoIN Camera
Vector3 cameraDirection = Camera.main.transform.forward;
cameraDirection.y = Of;
cameraDirection.Normalize();
Vector3 flatCameraDirection = transform.right * -horizontal
+ cameraDirection.vertical * vertical;

movementinput.Normalize();




private void HandleRotation()
{
// Rotate to face camera
float targetYRotation = Mathf. Atan2( horizontal, vertical) *
Mathf.Rad2Deg +
Camera.main.transform.eulerAngles.y;

Quaternion targetRotation = Quaternion.Euler(
Of,
targetYRotation,
Of);

transform.rotation = Quaternion.Slerp(
transform.rotation,
targetRotation,
Time.deltaTime * rotationSpeed);




UDADSSDOV




(o _ : Euler Angle
// Tud - 15 Euler angles o1owna Gimbal Lock Gimbal Lock

public class BadRotation : MonoBehaviour

{
void Update() {
// DudgmsAdUAU
transform.eulerAngles = new Vector3(0f, Input.GetAxis("Y") * 5f, Of);
}
}

// @ - 15 Quaternion unu
public class GoodRotation : MonoBehaviour

{
E/Oid Update()

Quaternion targetRotation = Quaternion Euler(Of, Input.GetAxis("Y") * 5f, Of);
transform.rotation = Quaternion.Slerp(

transform.rotation,

targetRotation,

Time.deltaTime * 5f);




// TJd - Bun Update naronsoco frame

Performance
{public class BadUpdate : MonoBehaviour Optimization

void Update() {
private float horizontal=0f;
private float vertical=0f;
private float forward=0f;
if (Keyboard.current.aKey.isPressed) horizontal = -10f;
if (Keyboard.current.dKey.isPressed) horizontal = 10f;
if (Keyboard.current.wKey.isPressed) vertical = 10f;
if (Keyboard.current.sKey.isPressed) vertical = -10f;
if (Keyboard.current.gKey.isPressed) forward = 10f;
if (Keyboard.current.eKey.isPressed) forward = -10f;
transform.position = new Vector3(horizontal, vertical, forwardf); // Amudtunn frame

}
}

// @ - Cache Transform reference
public class GoodUpdate : MonoBehaviour

{

private Vector3 targetPosition;
void Update() {
if (targetPosition != transform.position) {
transform.position = targetPosition;
}

}
}




'.; Physics

CollisionDetection, Rigidbody




Unity 15 PhysX 1W0uwand engine Asovsu 3D
physics simulation 1aais Collision Detection uas:
Rigidbody Components

Physics Engine



Component KuNn Aovlvsnuo:ls?
Collider mruasunsv collision | WBnunn GameObject
volume NApvYMS detect
collision
Rigidbody Ntk GameObiject Slawn:tiodoons

Wu physical body
lLa:SoVSU physics
simulation

physics behavior

Collider vs Rigidbody



// Collider dhSu static objects (IWlJ movement)
public class StaticWall : MonoBehaviour
{
void Awake()
{ .
// \Wu Collider component
Collider wallCollider = GetComponent<Collider>();
if (wallCollider == nuill)

{
}
}
} (]
// Rigidbody awsSu dynamic objects

public class MovingObiject : MonoBehaviour

{

wallCollider = gameObject. AddComponent<BoxCollider>();

void Awake()
{
// WU Rigidbody component
Rigidbody rb = GetComponent<Rigidbody>();
if (rb == null)
{

}
}

rb = gameObject AddComponent<Rigidbody>();

}




Collider Type tsviunu AJULUEN Performance
BoxCollider Cubic objects Low-Medium High
SphereCollider Round objects Low Highest
CapsuleCollider Human/Character Medium Medium

models
MeshCollider Complex High Lowest
geometry

Collider Types



public class ColliderExample : MonoBehaviour

{
void Awake()

{
// Add BoxCollider (default for most cases)

BoxCollider box = gameObject. AddComponent<BoxCollider>();

// Set size uov collider
box.size = new Vector3(2f, 4f, 1f);

// Center offset
box.center = new Vector3(0f, 0.5f, Of);
!

void OnCollisionEnter(Collision collision)

{
}

Debug.Log("Collision with: “ + collision.gameObject.name);

}




Property ADSUY ANSUAU
Mass uDauovoan (kg) 1 kg
Drag Air resistance Of
Angular Drag Rotational resistance Of
Constraints Limit movement/rotation None

Rigidbody Properties



public class RigidbodyExample : MonoBehaviour

{
void Awake()

{
Rigidbody rb = GetComponent<Rigidbody>();

if (rb == null)
{

}

rb.mass = 10f; // AvA1 mass
rb.drag = 0.5f; // avA drag
rb.angularDrag = 0.2f;

}

void Update()

{ // Access Rigidbody reference
Rigidbody rb = GetComponent<Rigidbody>();
if (rb = null)
{

rb = gameObject. AddComponent<Rigidbody>();

Debug.Log("Velocity: " + rb.velocity);
Debug.Log("Angular Velocity: " + rb.angularVelocity);




using UnityEngine;
using UnityEngine.Physics;

public class RigidbodyModeExample : MonoBehaviour

{
void SetupRigidbody()

{
Rigidbody rb = gameObject. AddComponent<Rigidbody>();

// Dynamic (default) - sovSu physics simulation
rb.isKinematic = false;

// Static - luaouduovco gravity, (3dWnSU static objects
rb.isKinematic = true;
rb.mass = float.Positivelnfinity;

// Character Controller - d1wSU character movement
rb.isKinematic = true:
rb.collisionDetectionMode = CollisionDetectionMode.Disable:




Collision Event Methods




tBasooaouliiolian 2 Buiid Collider (ua:dogvlnurklvBuni Rigidbody) Svuisuriu
using UnityEngine;
public class PhysicsTest : MonoBehaviour

{

private void OnCollisionEnter(Collision collision) // rviutaisudnmssunu

{
}

private void OnCollisionStay(Collision collision) // rhviumolisasiulangosuniuog)

{
; .
private void OnCollisionExit(Collision collision) // mviuwladanrkacoonoinnu

{
}

Debug.Log($'[Physics Success] sunudanso: {collision.gameObject.name}");

// Debug.Log("mavsunuag..”);

Debug.Log(">anknaaoonoinnuuad”);

nada@unissu (Collision Test)



Slunsciindansduntvangningov Is Trigger tuppuIwiuud
Collider (Sango:n:awiunula uas:uugosusNIsaanuog))

using UnityEngine;
public class TriggerTest : MonoBehaviour

{
// moudaisulaun:alntsu
private void OnTriggerEnter(Collider other)
{

Debug.Log($"[Trigger Success] Jan {other.gameObject.name} 1Quidhntulsuasoovu”);

}
}

nadaumsn:ariu/lsuasdddu (Trigger Test)



Slunsciindansduntvangningov Is Trigger tuppuIwiuud
Collider (Sango:n:awiunula uas:uugosusNIsaanuog))

using UnityEngine;
public class TriggerTest : MonoBehaviour

{
// moudaisulaun:alntsu
private void OnTriggerEnter(Collider other)
{

Debug.Log($"[Trigger Success] Jan {other.gameObject.name} 1Quidhntulsuasoovu”);

}
}

nadaumsn:ariu/lsuasdddu (Trigger Test)



{public class TriggerExample : MonoBehaviour OnTriggerEnter Events
void Start() (Trigger-based)

{ // dovavm Collider Wu Is Trigger nou
Collider collider = GetComponent<Collider>();
if (collider = null)

{
collider.isTrigger = true;
}
}
void OnTriggerEnter(Collider other)
{

Debug.Log("Trigger entered: " + other.gameObject.name);

void OnTriggerStay(Collider other)

{
Debug.Log("Trigger staying");

}
void OnTriggerExit(Collider other)
{

Debug.Log("Trigger exited: " + other.gameObject.name);
}
}




public class CollisionDetection : MonoBehaviour

{

Collision Detection
Methods

[SerializeField] private LayerMask detectLayers;

void Start()
{
// Continuous dynamic - asdoodaoaunn frame (precise)
GetComponent<Rigidbody>().collisionDetectionMode =
CollisionDetectionMode.ContinuousDynamic;

// Continuous specicfic - dnSunistAdounisd
Rigidbody rb = GetComponent<Rigidbody>();
if (rb != null)

{

}
}

rb.collisionDetectionMode = CollisionDetectionMode.ContinuousSpecicifc;

}




public class CollisionDetection : MonoBehaviour

{

Collision Detection
Methods

[SerializeField] private LayerMask detectLayers;

void Start()
{
// Continuous dynamic - asdoodaoaunn frame (precise)
GetComponent<Rigidbody>().collisionDetectionMode =
CollisionDetectionMode.ContinuousDynamic;

// Continuous specicfic - dnSunistAdounisd
Rigidbody rb = GetComponent<Rigidbody>();
if (rb != null)

{

}
}

rb.collisionDetectionMode = CollisionDetectionMode.ContinuousSpecicifc;

}




Raycast System




public class RaycastExample : MonoBehaviour

{

Raycast Basics

[SerializeField] private Vector3 rayOrigin = Vector3.zero;
[SerializeField] private Vector3 rayDirection = Vector3.forward;
[SerializeField] private float rayDistance = 10f;

void StartRaycast()

{ // Raycast 01n transform origin
Ray ray = new Ray(transform.position, transform.forward);
// Detect hit
if (Physics.Raycast(ray, out RaycastHit hit, rayDistance))

Debug.Log("Hit: " + hit.transform.gameObject.name);
Debug.Log("Distance: " + hit.distance);
Debug.Log("Normal: " + hit.normal);
Debug.Log("Point: * + hit.point);

// Access collider

if (hit.collider != null)

{
Debug.Log("Collider type: * + hit.collider.GetType().Name);




Scenes
&

Scene Management




tus:uudAYDYMSWCUUILNUUU Scene uas:
Scene Management ﬂE)Tns\)asmwumunZU
Samsardumsaitiudov (Flow), n1susmhas
DaMsKuUoyAIUDT (Memory Management) uas:
nIswuvddutliomuovinuoontduddugoy

Scene ua: Scene Management



Scene AdKUDEWUTILIUMSIALAULALFAVWA
Uoyalu Unity Tagnlv Scene d:Us:NouAD€IQN0
(GameObjects), dduuds:=nou (Components),
uav (Lights), uazaniwudadasumvonmunmwin
dudinsSunisus:udanatuucuzuu

Scene (@1NKSOWURN1IVIU)



Scene mrthndu "NIBUE" (Container)

AsoUsOUNNPEIVRADVUAQVWATKRRLEULAU
luKULEMUUDYINU U 2 INWUKAN
(Main Menu), wufANIsLau
(Level/Stage), nSorovlnvuuralan




scene THGUA "aoui” ucadu Logical

Partition vovdaya dvuu msudvilion
pontdurnany Scene BOUIKS:UUDAOMS
KUD8AWDADUS:anSmw Lpvoin Unity
p:nnislkaata-Aunswenns (Unload) tawns:
Fonowdutuucu=tutidu




Scene Management ADNS:UDUNISADUAUNS
WUAYUNIUSKI10a01UCN0a UDoLNU Icwhmawa
ranAo UnityEngine.SceneManagement lwaa\)
nstis:uuniNMislkaandoadulugv Scene N
NKUQ

Scene Management (NMsusSKIsdanN1saIn)



sUuuunisinacaonwugu




Single Loading (mslkacainided) Wudsms
UIasgiuloWtautdagudinkuniuytangLiomitni
szuuD=N1NsMaly (Destroy) nnaen\)tu Scene
Uoouuua Ihaouauathuunwununm)huo

Single Loading (mslraaainiaed)



Additive Loading (mslkhaauuutwulasu) wutnada
yugvolunistdalsviunaley Scene wsaunululdan

1GooU WU Mslkaaain "StUUDULODSIWY" 1KSD

g
—d = I

"WURdUuuene"” dounuavuuaInNkan SsUsduli

JwisasSnuianiwinadsultaubDIGluycu:NMtWULlDK KLU
N J

Additive Loading (mslraquuuiwuiasw)



FrnsSumsweuutnNuUUIQtKed NMSIBANEY
SceneManager.LoadScene wuvuunaowriiiia

21ms "NSTAN" Kioryas:vn (Frame Drop) LpooInms

Us:udawanrkuntiuldtutwsuided Unity douilduas:uu
Asynchronous Loading wWiu

SceneManager.LoadSceneAsync()

Asynchronous Loading (msinaavayauuuliius:aiuan)



S:UUD:NyDKaQuDauDvANIKULUN
[JlunusandwouuuAnetlunoaly
(Background Loading) laglu
UQoVYKI:=NIsUs:udanatwsuuoouu




BoatRRIWoUUNawuIsnasiv "rupdlhaq”
(Loading Screen) ndA>waulka ua:udaqv
woutdastsudnisadulhaangnadovla




(uNISADUAUMISdauUDINWIUS:UU Scene
Management UnwauunGovlsunis Namespace

LWWoldhfoiagoviiodaniskan




using UnityEngine;
using UnityEngine.SceneManagement; // ondudinSumstdviu SceneManager

public class SceneController : MonoBehaviour

{

}

// dopghonisilaguonuuuuna (Synchronous)
public void LoadNextLevel()
{
// mavo:rnganmsus:udanatuloduuua:lracainda “GameScene” NuUn
SceneManager.LoadScene("GameScene");
}
// dcoghvnmisidasguonuuuluds:aiual (Asynchronous) twoAd>wWaulkauovIWSULSQ
public async void LoadlLevelAsync()
{
// suduns:udouMslraaaINtuliovKav
AsyncOperation operation = SceneManager.LoadSceneAsync("GameScene”);
while (loperation.isDone)

// soalantpynouasdivaosuamu:aalu (15U twadUulaanuAuktihuu Ul)
float progress = operation.progress;
Debug.Log($'Progress: {progress}");
await System.Threading.Tasks.Task Delay(10); // so 10 Jaa3uintulca:sounisasdodou
}
}

// msm§an28ﬁ1§i\)lv‘\'/anéuluETDLUuuhén (AoopgvNisvanisaniu:)
public void GoToMainMenu()

{

SceneManager.LoadScene("MainMenuScene");

}




Scene

Aokldevalnudayaua:usunuovllionl (Data & Context Container)

SceneManagement

ADS:UUADUAUAIAUMSMIVIULA:MSTAMSNSWEINSHIUNISIZUKSDIWUAIN

Asynchronous Operations

Wuinadndintylunisusmisvanisus:aumsnlin(s (User Experience) uas
Us:danSMwiBv3rdnssy (System Performance) tutnuuunatsoy
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	Slide 133: โครงสร้างหรือวัตถุที่มีหน้าที่หลักในการ จัดเก็บข้อมูล โดยไม่รับผิดชอบต่อ Logic ของระบบ เช่นตัวอย่างตัวละคร (Character) ประกอบด้วย Name, HP, MP, Attack, Defense, Speed และ CriticalRate เป็นต้น 
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	Slide 156: public class SkillController : MonoBehaviour {     [SerializeField]     private SkillData skill;      public void Cast()     {         Debug.Log(             $"Cast {skill.skillName}"         );          // ใช้ skill.damage         // ใช้ skill
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	Slide 169: ตัวอย่างโครงสร้างพื้นฐาน   IEnumerator ExampleCoroutine()  {      Debug.Log("Start");       yield return new WaitForSeconds(2.0f);       Debug.Log("After 2 seconds");  }  การเรียกใช้งาน   StartCoroutine(ExampleCoroutine());
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	Slide 178: Coroutine ใน Unity ใช้ IEnumerator เนื่องจาก Coroutine ต้องสามารถคืนการควบคุมกลับไปยัง Unity และกลับมาดำเนินการต่อในภายหลัง
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	Slide 183: WaitForSeconds() ใช้สำหรับหยุด Coroutine เป็นระยะเวลาที่กำหนด
	Slide 184: IEnumerator SpawnEnemies() {     while (true)     {         SpawnEnemy();         yield return new WaitForSeconds(2.0f);     } }  เริ่มทำงาน  StartCoroutine(SpawnEnemies());
	Slide 185: 1. WaitForSeconds ขึ้นอยู่กับ Time.timescale ดังนั้น หากเกมหยุดด้วย Time.timeScale = 0f; 2. Coroutine ที่ใช้ WaitForSeconds จะไม่ดำเนินเวลาต่อในแบบปกติหากต้องการเวลาจริงของระบบ ให้ใช้ yield return new WaitForSecondsRealtime(2.0f);
	Slide 186: IEnumerator ShowNotification() {     notification.SetActive(true);      yield return new WaitForSecondsRealtime(3.0f);      notification.SetActive(false); }
	Slide 187: WaitUntil ใช้รอจนกว่าเงื่อนไขจะเป็น true
	Slide 188: bool isReady = false;  IEnumerator WaitForReady() {     yield return new WaitUntil(() => isReady);     Debug.Log("System is ready"); } 
	Slide 189: IEnumerator WaitForGameStart() {     yield return new WaitUntil(() => GameManager.IsGameStarted);     StartGameplay(); }
	Slide 190: WaitWhile ตรงกันข้ามกับ WaitUntil คือ  WaitWhileyield return new WaitWhile(() => isLoading);  หมายความว่า Coroutine จะหยุดรอ ตราบใดที่  isLoading == true
	Slide 191: IEnumerator WaitForLoading() {     yield return new WaitWhile(() => isLoading);      Debug.Log("Loading Complete"); }
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	Slide 194: IEnumerator FadeIn(     CanvasGroup canvasGroup,     float duration) {     float elapsed = 0f;     canvasGroup.alpha = 0f;     while (elapsed < duration)     {         elapsed += Time.deltaTime;         canvasGroup.alpha = Mathf.Clamp01(elapsed
	Slide 195: IEnumerator FadeOut(     CanvasGroup canvasGroup,     float duration) {     float elapsed = 0f;     while (elapsed < duration)     {         elapsed += Time.deltaTime;         canvasGroup.alpha =  1f - Mathf.Clamp01(elapsed / duration);        
	Slide 196: Coroutine มีประโยชน์อย่างมากกับระบบ Dialogue โดยเฉพาะการแสดงข้อความทีละตัวอักษร
	Slide 197: IEnumerator TypeText(     string text,     float interval) {     dialogueText.text = "";      foreach (char c in text)     {         dialogueText.text += c;         yield return new WaitForSeconds(interval);     } }
	Slide 198: Unity สามารถหยุด Coroutine ได้ด้วย  StopCoroutine() หรือ  StopAllCoroutines();
	Slide 199: Coroutine currentCoroutine;void Start() {     currentCoroutine = StartCoroutine(MyCoroutine()); }  จากนั้น  void StopMyCoroutine() {     if (currentCoroutine != null)     {         StopCoroutine(currentCoroutine);         currentCoroutine = nul
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	Slide 203: Transform คือ Component พื้นฐานของ GameObject ที่ทำหน้าที่จัดการ spatial positioning, orientation และ scale ใน 3D space
	Slide 204: using UnityEngine;  public class TransformExample : MonoBehaviour {     // Transform มีตำแหน่ง (position) มุม (rotation) และการขยาย (scale)     void Update()     {         Debug.Log("Position: " + transform.position);         Debug.Log("Rotatio
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	Slide 207: public class PositionExample : MonoBehaviour {     // อ่านค่าตำแหน่งปัจจุบัน (World Space)     public float GetXPosition() { return transform.position.x; }     public float GetYPosition() { return transform.position.y; }     public float GetZPo
	Slide 208: public class LocalMovement : MonoBehaviour {     [SerializeField]      private float moveSpeed = 5f;          void Update()     {         // เคลื่อนที่ใน Local Space         transform.position += transform.right * moveSpeed * Time.deltaTime;   
	Slide 209: public class WorldMovement : MonoBehaviour {     [SerializeField] private float moveSpeed = 5f;          void Update()     {         // เคลื่อนที่ใน World Space         transform.position += Vector3.right * moveSpeed * Time.deltaTime;          
	Slide 210: public class RelativeMovement : MonoBehaviour {     [SerializeField] private float moveSpeed = 5f;          void Update()     {         // เคลื่อนที่ใน Local Space แต่แสดงผลใน World Space         transform.Translate(   Vector3.forward * moveSpe
	Slide 211
	Slide 212: public class RotationExample : MonoBehaviour {     void Update()     {         // อ่านค่า rotation ปัจจุบัน (Quaternion)         Quaternion currentRotation = transform.rotation;                  // เขียนค่า rotation ใหม่         transform.rotat
	Slide 213: public class EulerExample : MonoBehaviour {     void Update()     {         // อ่านค่าเป็น degrees         float x = transform.eulerAngles.x;         float y = transform.eulerAngles.y;         float z = transform.eulerAngles.z;                 
	Slide 214: public class SmoothRotation : MonoBehaviour {     [SerializeField] private float rotationSpeed = 90f;          void Update()     {         // หมุนใน Local Space         transform.Rotate(Vector3.up, rotationSpeed * Time.deltaTime);              
	Slide 215: public class RotationMath : MonoBehaviour {     void CalculateRotation()     {         // Get target direction         Transform target = GameObject.Find("Target").transform;                  // Calculate rotation to face target         Quatern
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	Slide 217: public class ScaleExample : MonoBehaviour {     void Update()     {         // อ่านค่า scale ปัจจุบัน         Vector3 currentScale = transform.localScale;                  // เขียนค่า scale ใหม่         transform.localScale = new Vector3(2f, 2f
	Slide 218: public class SmoothScale : MonoBehaviour {     [SerializeField] private float targetScale = 5f;     [SerializeField] private float scaleSpeed = 2f;          void Update()     {         // Smoothly interpolate scale         transform.localScale 
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	Slide 220: public class CoordinateConversion : MonoBehaviour {     // แปลงจาก Local Position เป็น World Position     public Vector3 GetWorldPosition()      {   return transform.TransformPoint(transform.localPosition);      }          // แปลงจาก Local Dire
	Slide 221: public class CoordinateConversion : MonoBehaviour {     // แปลงจาก World Position เป็น Local Position     public Vector3 GetLocalPosition(Vector3 worldPos)      {   return transform.InverseTransformPoint(worldPos);      }          // แปลงจาก Wo
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	Slide 223: public class HierarchicalSystem : MonoBehaviour {     // เพิ่ม GameObject เป็น child     public void AttachChild(GameObject child)     {         if (child != null)             transform.GetChild(transform.GetChildrenCount()).AddChild(child);   
	Slide 224: public class ChildSystem : MonoBehaviour {     // Get single child component     public Camera GetMainCamera()      {         return GetComponentInChildren<Camera>();     }          // Get all children transforms     public Transform[] GetAllCh
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	Slide 226: using UnityEngine; using UnityEngine.InputSystem;  [RequireComponent(typeof(Rigidbody))] public class PlayerController : MonoBehaviour {     [Header("Movement")]     [SerializeField] private float moveSpeed = 5f;     [SerializeField] private fl
	Slide 227:           void Update()     {         HandleInput();         HandleMovement();         HandleRotation();     }      private void HandleMovement()     {         // Move ใน Local Space         Vector3 movement = transform.TransformVector(      mo
	Slide 228:     private void HandleInput()     {  horizontal = 0f;  vertical = 0f;  if (Keyboard.current.aKey.isPressed) horizontal = -1f;  if (Keyboard.current.dKey.isPressed) horizontal = 1f;  if (Keyboard.current.wKey.isPressed) vertical = 1f;  if (Keyb
	Slide 229:       private void HandleRotation()     {         // Rotate to face camera         float targetYRotation = Mathf.Atan2( horizontal, vertical) *      Mathf.Rad2Deg +      Camera.main.transform.eulerAngles.y;                  Quaternion targetRot
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	Slide 231: // ไม่ดี - ใช้ Euler angles อาจเกิด Gimbal Lock public class BadRotation : MonoBehaviour {     void Update() {  // จะเสียการควบคุม         transform.eulerAngles = new Vector3(0f, Input.GetAxis("Y") * 5f, 0f);      } }  // ดี - ใช้ Quaternion แท
	Slide 232: // ไม่ดี - เรียก Update หลายครั้งต่อ frame public class BadUpdate : MonoBehaviour {     void Update() {  private float horizontal=0f;   private float vertical=0f;   private float forward=0f;  if (Keyboard.current.aKey.isPressed) horizontal = -1
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	Slide 234: Unity ใช้ PhysX เป็นฟิสิกส์ engine ที่รองรับ 3D physics simulation โดยใช้ Collision Detection และ Rigidbody Components
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	Slide 236: // Collider สำหรับ static objects (ไม่มี movement) public class StaticWall : MonoBehaviour {     void Awake()     {         // เพิ่ม Collider component         Collider wallCollider = GetComponent<Collider>();         if (wallCollider == null) 
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	Slide 238: public class ColliderExample : MonoBehaviour {     void Awake()     {         // Add BoxCollider (default for most cases)         BoxCollider box = gameObject.AddComponent<BoxCollider>();                  // Set size ของ collider         box.si
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