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@ | Introducing design patterns |
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LEVEL UP YOUR CODE

WITH GAME PROGRAMMING
PATTERNS

SOLID principles

¥  DESIGN

¥ PATTERNS

More resources

Design patterns are reusable
solutions to common software
design problems.

M0l A SOLID ! C|xtel miEd M
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@ ntroducing design patterns | Using this guide | The SOLID principles
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Design pattern demos

SOLID demos

Bootstrap scene
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@ SceneBootstrapper
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@ | Using this guide |

ScenelLoader
loads and unloads
gameplay scenes

Editor script forces first scene
in Build Settings (bootstrap scene)
to load on startup

ScenelLoader

SceneBootstrapper Demo scenes

Initializes dependencies and Plays SOLID and design
instantiates prefabs pattern demos

o
KISS #%|
OAE HEY mf, 2= 2|0l “YEPOIZ YiThs MEE gd HF0il F0{0F LT ¥E F =& ohet
SEM F St YLt

HE S KISS 2%, & ‘Keep it simple, stupid’(Tt=sHA| RX[st7])of| a2t
CIXtel S MEe o= th7t7t 27| opEeld|, ol §H XM E o %ol FX|sHoF 3tALt X£7]
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J2{H C|Xiel HEO] MUE detg st AT EL 0] 70| =20 € =+ JAFLICH

O|H| AlZStUELIC.
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Z44 A7 (Dependency inversion)
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| The SOLID principles |
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@ | The SOLID principles |

public class UnrefactoredPlayer : MonoBehaviour

{

[SerializeField] private string inputAxisName;
[SerializeField] private float positionMultiplier;
private float yPosition;

private AudioSource bounceSfx;

private void Start()
{

bounceSfx = GetComponent<AudioSource>();

private void Update()

{
float delta = Input.GetAxis(inputAxisName) * Time.deltaTime;

yPosition = Mathf.Clamp(yPosition + delta, -1, 1);

transform.position = new Vector3(transform.position.x, yPosition *
positionMultiplier, transform.position.z);

private void OnTriggerEnter(Collider other)

{
bounceSfx.Play();

gLICt S0]o{7t ATt SS0HH

23
HIZ 2 SHAK|S T2HES DYl

2 o SHAZ 2L EA|R.

=~

2| ZEO|M UnrefactoredPlayer 22iA = HF U2 7|52
A2|E M5, Y S #E|5t, o|sE ML ch Xg2
.I

HH HE |XI5H7] oA AE AYLICE Player SHAE

Movement
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@ | The SOLID principles |

[RequireComponent (typeof(PlayerAudio), typeof(PlayerInput),
typeof (PlayerMovement)) ]

public class Player : MonoBehaviour

{

[SerializeField] private PlayerAudio playerAudio;
[SerializeField] private PlayerInput playerInput;
[SerializeField] private PlayerMovement playerMovement;

private void Start()

{
playerAudio = GetComponent<PlayerAudio>();
playerInput = GetComponent<PlayerInput>();
playerMovement = GetComponent<PlayerMovement>();

public class PlayerAudio : MonoBehaviour

{

public class PlayerInput : MonoBehaviour

{

public class PlayerMovement : MonoBehaviour

{
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@ | The SOLID principles |
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Q | Using this guide | The SOLID principles | Design patterns for game development |

HME Z2HE|= T MY HAS Z2|0|0f H2IEof| HE3Hs ZHEtet H=2 7t AELICE Player 224
E20j0f SZe| S #E2S M2[ots 2429 LHE AAYUEES XYL
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—  PlayerMovementE Playerinput 22iA 9| 12 HIEE 7|
—  PlayerAudio= E2i|0|0{7} ol 20l Z=& M ST TS MU LICH

—  PlayerFX £210]019] TtE|Z A|A”E X 2[gL|C.

Use the WASD keys to move the player.

Single-responsibility

The single-responsibility principle
asserts that a class should only have one
job or function. This principle
encourages modular, maintainable code
through the use of smaller, focused
classes.

Single-responsibility ensures each class — | Unrefactored
has a distinct, well-defined role,
streamlining code organization and
management.

Player

| >
Use the T key to toggle Prefabs.

Ched el A% o|20f A Players 021 o] 22 HEHER FeE(of JAELICH

Hit-m| ) 4%
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@ | The SOLID principles |

O] oflAloflE RAIZ Yt Y BHEE Hhetst= HIMETL Qe AreaCalculator E2iAT7F USLICHL EHE
A ASE7| 218l Rectangle S A0 = Widthet Height7t &LICE Circle E2iA0= Radius®t IO
At HagL|ch

public class AreaCalculator

{
public float GetRectangleArea(Rectangle rectangle)

{

return rectangle.width * rectangle.height;

}
public float GetCircleArea(Circle circle)

{

return circle.radius * circle.radius * Mathf.PI;

public class Rectangle

{

public float width;
public float height;

public class Circle

{

public float radius;

0| REL £E29| 7|58 £¥sIX|T AreaCalculator0 O 2 Mo|ZE £7t812{H 2t2to| M2

Ho|ZE 95t HMES MMeljof & ZL|CH LIS of 7|0 2ZtHo|Lt 22tH S EL{of SHotH o= |

s7tR? Mlo| I E 207 Tf ZX7180F StCHH O{E7tR? AreaCalculator SeA = X|LIXK|AH HKN EX|
S AEHo]| wHE ZAQULICE

Shapezts 7|2 2 AE US1 MO[ZE XM2|E HMEE StLt HE = AFLICE SHX|2E 2| St
Zh Hjoj= HAS ME|St=E 2 otofl o] 7H] if Z20| °'010F fLICE 2= FeistH egdol
o ELC

Y& FE(AreaCalculator?| WH)E £FGHX| ¢, MZ2 MO|ZE A Y £ UAXE 2AES T
ZZ2OME o= 20| ZELICE ®xf AreaCalculator:s &*%OPXID* NY-mA YEIS IEFRLICH
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@ | The SOLID principles |

Rectangle

+width
+height

GetRectangleArea

AreaCalculator

+GetRectangleArea(Rectangle r)
+GetCircleArea(Circle c)

+radius

GetCircleArea

AreaCalculators MEZ2 H0|ZLof| 0|8E = YEZ CIXFRISIZAT OfE | s{of Ete?

CtE2t 20| =4 Shape 22HA 5 Holsl EM|.

public abstract class Shape

{

public abstract float CalculateArea();
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@ | The SOLID principles |

0| 2E0|l= CalculateAreadt= 0|52 F4 HIMETL QUELICE O|X| Rectanglezt Circle O
ShapeZ2RE M43 E S1H, 2F M0|Z= 2Xte| JH S A|AMSt D CHZ2H 22 ADHE distet o~ UEL(C

public class Rectangle : Shape
{

public float width;
public float height;
public override float CalculateArea()

{

return width * height;

public class Circle : Shape

{

public float radius;
public override float CalculateArea()

{

return radius * radius * Mathf.PI;

AreaCalculator £ Ct32 20| Ehastet o~ QELICE

public class AreaCalculator

{
public float GetArea(Shape shape)

{

return shape.CalculateArea();

}

public class AreaCalculator : MonoBehaviour
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@ | The SOLID principles |

{
private void Start()

{
Debug.Log(GetArea(new RectAngle { width =2, height =3 }));
Debug.Log(GetArea(new Circle { radius =31}));

}
public float GetArea(Shape shape)

{

return shape.CalculateArea();

}

GetArea

+GetArea(Shape s) +CalculateArea()

+radius +width
+height

+CalculateArea() +CalculateArea()
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MIO|Z = CalculateArea HIAEE QHEI0|E5t0] SHIE HHS HtatgtL|Ct,

O] MZ2 CIX[RIZ AHESHH L Zot7| = B HELICH MZ2 HO|Z2 F 7t & HsIHEt

AreaCalculatorgs
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guct
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AreaOfEffect2t= =4t 7|2 SellA0| CalculateAreadts FA HIMETL Q&LICH

oMl Z2iA (CircleEffect, HexagonalEffect, RectangleEffect, TriangularEffect)dl= =1t FHS
HRESIHLE AIZF EUE Mot 1R A2 Foie = USLICHL 2 I ZaiA = CalculateArea 24|
oF X o

=TT o

Open-closed

The open-closed principle advocates
that classes should be open for
extension but closed for madification.
This means that we want to organize the
code so that adding new features has
minimal impact to the existing codebase.

Imagine you have game effects (e.qg.
spell, weapon explosion, etc.), each with
unique qualities. Suppose some effects
work over a rectangular region and some
work within a circular radius.

<] @000 3

He-m2f HES HEstH Z=0| 20| Of FOFFLIC
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Use the WASD keys to move the player.
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Circle Square
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—= — oT= T M-

Tl

+speed:float
+direction:Vector3

+GoForward()
+Reverse()
+TurnRight()
+TurnLeft()

2 E 52 Vehicle 22HA0MA A& ELICH

712 eliA(Vehicle)E AMEE 4 U= ZE XA OHEE|AH 0| M0 LR E LMA[F|X| %1 Car E=
Truck®t Z2 A2 ZHAE MEE & JELICHL
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Vehicle 22{A 9| Of|A|= CtZat Z&LICEH

public class Vehicle

{
public float speed = 100;

public Vector3 direction;

public void GoForward()

void Reverse()

void TurnRight()

void TurnLeft()

© 2024 Unity Technologies 24 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

@ | The SOLID principles |

HEolM AHEE F71= B AYS HESCHD 7P EM K.

i

XHSARRE 71K A B2 OlA|

AbEOf Folzl Z=20i| a2t XAkdE 2TStE Navigatorets 22HAE 7t

public class Navigator

{

public void

{

vehicle

vehicle
vehicle
vehicle
vehicle

© 2024 Unity Technologies

Move(Vehicle vehicle)

.GoForward();
.TurnLeft();
.GoForward();
.TurnRight();
.GoForward()

’
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85IH 0o XH2F0|= Navigator 22§22 Move HMEEZ M = JAOH, XAtS K2t
ol & S AYLICh StX|2 Train0|2t= 2HAE FsIE = 0= o2 ENR?

+speed:float
+direction:Vector3

+GoForward()
+Reverse()
+TurnRight()
+TurnLeft()

+GoForward()
+Reverse()
+TurnRight()
+TurnLeft()

not implementing
violates base class

Train2 7|2 222 S 2I8Hg AYL|ch

Train& Vehicle?| 3t R0
J2{X| o™ FEJHGIZE £+ ¢

LS — —

ChE2 2|A3 T K& {XS O HXSHA E43517| 218t H 7HX] HLIC

— MH ZIAE FstA & 7ts4o| FLict.

SHY £ FRE

sy ls
NotImplementedException2
OFREZEX|JLICEH ME SaliATL 7|2 SeiAKH
QL2 LSPE &E46HX| gb= ALt
220 S07H= 2Z0| B
SalAl IHY AE S2fA0] Yukyel 7|5et Eesof BiLICh
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|kt B S o|2te £ 9IOOZ TurnLeft® TurnRight HIAMEE Train SaA0AM ZHS8X|
&LICt Navigator® Move HINERE 7|XtE HEste Z 2, sie 2telo| ZE6tH 2HE|X] ob2 o[ 2(7t
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—  ME SHAL 7|2 SHASLSUN T WHE o} HLICH E3t D23 3 Yl S5 A
SYUs HTS 2T SUB SX2 FsHof LIt

— EHMAAE FZE £ o WA APIS IqELICHL Y S 2F A2 TSI 2E Caret
=

=
in2 212t M2 CHE B2 SHAZRE §45t= HO| O LIS = ASLILL dEHRZE 2RIt

—  MAECHE B2 QMAIRLICL 442 So 7|50 MY AlTots i, SHS 532 Had
A S HEo| SYAS BENR, 13 CHS YA o 01XIS S Tt 7150

+MethodA() +MethodC() +MethodE()
+MethodB() +MethodD() +MethodF()

Inheritance

Composition

“h " .
asa Composition

“has a”

O CXtelS +HotHA™ 22 Vehicle RES AHet O3 tHREE2 7|52 QEDO|AZ FZLIC

public interface ITurnable

{
public void TurnRight();
public void TurnLeft();

public interface IMovable

{

public void GoForward();
public void Reverse();
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RoadVehicle f¥ 1t RailVehicle RS2 D= LSP %2 O EXSHA ME £ USLICE Caret
Train2 diigst= 7|2 SAZEH A& ot

ITurnable IMovable

+TurnLeft() +GoForward()
+TurnRight() +Reverse()

RailVehicle

oadVehicle

+speed
+turnSpeed

+GoForward()
+Reverse()
+TurnLeft()
+TurnRight()

e

+GoForward()
+Reverse()

12 ut=7| 93 2lHE
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public class RoadVehicle : IMovable, ITurnable

{
public float speed = 100f;
public float turnSpeed = 5f;
public virtual void GoForward()

virtual void Reverse()

virtual void TurnLeft()

virtual void TurnRight()

public class RailVehicle : IMovable

{
public float speed = 100;
public virtual void GoForward()

{

public virtual void Reverse()

public class Car : RoadVehicle

{
}

public class Train : RailVehicle

{
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PowerUp2 Z2(0|0{ HE 0fA|(InvulnerabilityPowerUp, HealthBoost, SpeedBoost 5)2
7|12 SajAlLct 2t ME SejA = ApplyEffect HIMEESE 2HEt0|E8t0] EX 2EIS 3 L|CE,

2lAF T X|gh HEOf Wt PowerUpe| 2ZE QIARAE ME Z2{AQ| QIARAZ CHA|E £ AFLICH
ofof 2t oftH ROl M|t & ZESHHEE AY2 YHHo 2 ZSelL|C,
ofoll 2t =S A MALESHD RX| 2t2|E 4= UASFLICH N -T2 YEIS Zolstn 0|2 M2
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Use the WASD keys to move the player.

Liskov substitution

The Liskov substitution principle

states that objects of a superclass

should be replaceable with objects of its SpeedBoost \ HealthBoost
subclasses without affecting the L) U110, BHration)
correctness of the program. '

In simpler terms, if class B is a subclass
of class A, substituting A with B should
not alter the program's functionality.

©)

Invulnerability “g HealthBoost
(temporary) (no duration)

2 2143 29l ME S2jAc| QURET} 3y 7|2 SeA0| QENES thHE + YL
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RIEm[O|A 22| AE|

ISP(2IE{T|O| A Z2| #A])= ofifet Z22t0|AEE XpAIO| ALBSHA| gb= HIMEN ZHEZE S48 £ gLt
HAILIC

CHA| 2ol QIEfTI0|A0] F@7} HXIX| Q=S B0} BLICH 22hAct B =S| Z0|2 HH| RAIskets
TH AQ) §IA|T} 22 WO R O[S, J2H SUNES AN FASIH, WEEIt £ HUES

QEIHO|AS RXIY = AELICH

Crefst E3010f RO A= HEF A S HECHD Hd8l 2MR. 2 fAol= Mo S5 H| Rk Crefst
AEH0| JELICE CHE2 20| ZE |RAO| RALSt 7|52 TFIsIER E’é Ste QUEHO|AS THEAMR.

float Health { get; set; }
int Defense { get; set; }

void Die();
void TakeDamage();
void RestoreHealth();

float MoveSpeed { get; set; }
float Acceleration { get; set; }

void GoForward();
void Reverse();
void TurnLeft();
void TurnRight();

int Strength { get; set; }
int Dexterity { get; set; }
int Endurance { get; set; }

F& £ s SOILE At § oty JHset IS PHECD JHYs ERAELICH HIE ZX0[X| gb= ZEH0|
o47[0ll = A[=0l2t= 2HiFo| HRetL|Ch, ot MXtLt Soll= Al Lol CHE RWol RoE 53 & &7t
ROE[X| 45 AYLIC,

| ZEo 12 B2 HMEE ROt QB0 A BHIHE TEE T,
ZEotMR. J2{H QEH0|AS FHSH= SAAMM B 40 MEHS] ALEE ALICE
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<<Interface>> <<Interface>> <<Interface>> <<Interface>>
IMovable IUnitStats [DETGEL TR IExplodable
+MoveSpeed +Strength +Health +Mass
+Acceleration +Dexterity +Defense +ExplosiveForce
+Endurance +FuseDelay

+GoForward() +Die() +Explode()
+Reverse() +TakeDamage()

+TurnLeft() +RestoreHealth()

+TurnRight()

ExplodingBarrel

QIE{H|O|AS HC} &2 of2] QlE{H[0| AR 2 &L |CE,

public interface IMovable

{
public float MoveSpeed { get; set; }
public float Acceleration { get; set; }
public void GoForward();
public void Reverse();
public void TurnLeft();
public void TurnRight();

public interface IDamageable

{
public float Health { get; set; }
public int Defense { get; set; }
public void Die();
public void TakeDamage();
public void RestoreHealth();

public interface IUnitStats
{

public int Strength { get; set; }
public int Dexterity { get; set; }
public int Endurance { get; set; }
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I

s
o
rir
ofm

0l IExplodable QIE{HIO|AE FItE & USLICE

public interface IExplodable
{

public float Mass { get; set; }
public float ExplosiveForce { get; set; }

public float FuseDelay { get; set; }

public void Explode();

BallA StLE7L 2 0| Af| OIE{H[0|AS 3T 4= YOO Z IDamageable, IMoveable, IUnitStatsOflM
XM QU ACE X

ELot= S2 LHE QB H0|A2 ST RH{S| = §l0| IDamageablet IExplodableS AFEE 4= AELICE

public class ExplodingBarrel : MonoBehaviour, IDamageable, IExplodable

{

public class EnemyUnit : MonoBehaviour, IDamageable, IMovable, IUnitStats

{

= S¢f QIEH[0|A 3| 2AS Solst & YALICH OtRAR

OIE{H|O| A(IEffectTrigger, IExplodable,
£l 7150t HELICE o|F A 5t SefAlt QIE{Ho|A

— IEffectTriggerE S8 RLEMEI EX X0 Al = QL BUE EB[HE
QIAL|C},
0| 22 LANI7I S=6HH 22 BE =27t Lt

— IDamageableg St LEME = §0|X|E g + USLICH HealthBar7t HAE EIZUE2 =]

OZE|H ARZFELICH

—  |Explodable2 E}ZI0| Af2tE of Z T[S QAABASISILCE,
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%aﬂ QIE{H0|AE 2|5 QU ET} Y
S0f 2} EFA0] O THE|O] UK B

In rio

Aim with the mouse. Click to shoot. Press R to
reset the scene.

L] "
Interface segregation el
IExplodable
(] 82
The interface segregation principle @
states that no client should be forced to IEffectTrigger
depend on methods it does not use. It iDamage
promotes the splitting of large interfaces i

into smaller, more specific ones.

As your project grows in complexity, it
often involves a variety of different
systems and components interacting
with each other. Interface segregation
streamlines these interactions.
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public interface IInteractable

{

void Interact();

public class DoorController : MonoBehaviour, IInteractable

{
public void Interact()

{

Debug.Log(“Door opened”);

}

public class GameManager : MonoBehaviour

{

[SerializeField]
private MonoBehaviour interactableObject;

private void Start()

{

if (interactableObject is IInteractable interactable)

{

interactable.Interact();

Ol AlRF RAFSHA| 7|0l M A5 ECE ehd = AL QI Io[A Z2] RIAI2
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+door
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+Open()
+Close()

Higher-level object Lower-level object

Without Dependency Inversion
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public Door door;
public bool isActivated;

public void Toggle()
{
if (isActivated)
{
isActivated = false;
door.Close();

}

else

{

isActivated = true;
door.Open();

public class Door : MonoBehaviour

{
public void Open()

{

Debug.Log(“The door is open.”);

}
public void Close()

{
Debug.Log(“The door is closed.”);

SwitchE Toggle HIMEE S &3 22 1 &2 = JUSLICE 2S56t7|= kXL 0] B2 Door0fA
A SwitchZ HAL = Z440| LUstC= 2X7t AELICHL Switchel 20| Door 2|9| CHE &5,
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=2

Switch 2A0 HMES 27k 4 KIS, D212 -1 A2S ek €12, 7152 2ot

Ol X43t2 2RIS SHZ 2 4+ UBLICH 222 A0|0f ISwitchableOl2Hs QIE{HOIAS Arelgt
l&Lct
= .

4> ©
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<<interface>>
ISwitchable

+Toggle() +Activate()
+Deactivate()

depends
+client: ISwitchable

Higher-level object

With Dependency
o +Activate()
Inversion +Deactivate()

Lower-level object

= 222 Aojofl Q= ISwitchable QIE{HO|A

ISwitchableO| Eaot A2 HE|H MEfQIX| 27| |5t public ZEMHE|} Activate &
Deactivate 2H= HIAE 27H#IL|CE,

public interface ISwitchable

{
public bool IsActive { get; }

public void Activate();
public void Deactivate();

Jd2{™ Switche= Of2liet 20| THEEH, 20l 21 2|ZFSHX| @11 ISwitchable SEI0|AE0| 2 EE

© 2024 Unity Technologies 39 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

@ | The SOLID principles |

public class Switch : MonoBehaviour
{
public ISwitchable client;
public void Toggle()

{
if (client.IsActive)

{

client.Deactivate();

}

else

{

client.Activate();

otM ISwitchable2 7¥st2{™ DoorE RZEfis{OF LT,

public class Door : MonoBehaviour, ISwitchable
{
private bool isActive;
public bool IsActive => isActive;
public void Activate()
{
isActive = true;
Debug.Log(“The door is open.”);

public void Deactivate()

{

isActive = false;
Debug.Log(“The door is closed.”);

O[H| Z&£HE ATYUSLICE QAEHO| AT} AQ(X|E 0| HIEFH = NFSIX| g1, = ALO|0]| FH=tE

AMBILICL Switche O O[4 22 EXMo HIA=(0pen 3 Close)dl| ZH Q| &6IX| & LICH CHA
ISwitchable®| Activate % DeactivateE AtEELILCE
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+Toggle()

© 2024 Unity Technologies

<<interface>>

IS

chable

+Activate()
+Deactivate()

S0 S&EH of PLICh dE 2 TS0 o EFLICE

42 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

| The SOLID principles |

QIE{HO| AR x4k FEA HE CHOIM F2AE 5= RaT

>

0.

8

PNPS

A SEAL T QIAEIAS S

=

rir

O[T ofAloil M= CHE HZH S At

YELICH M2t QB o[ A S AHES
O0[2h= 0|52 =4 ZHAZRE IHHA

abstract class
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implemented methods
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abstract abstract
Robot Switchable

+moveSpeed +delay
+searchRadius +activationTime

+FindPath() +Activate()
+CollectResources() +Deactivate()

subclasses can
derive from only
one base class

7|2 S A MEsY|

AYel ZE ZR0j| Cholf &£ CHE o S2HAE BFH FACHH, ot S2HA00| M THEAZX|
AHS7|7t o O{HELICE Robot &= Switchable, & 7|2 22iA F0|M FAS ALEdljoF 27tR?
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QE{HO|A 22| HAM HARTO|, ATt &4 mi2{CHoll HHZ SEotA| g4 o B o|A= I
M2 RAHYE HSELICE hasa’ A 0|83 O &AH 220 M

MEHS o~ ASLICH

SHR| 2t QIE{TI0| A0 ol Mol ALt S5 2ES THSsH: MAL QIE{HO|AS MK
Teists S22l QA ELic

metM g = S StLE dEfoiA| EIXIE E’sﬁ ICh =& 2HAE MEN ZEE SRIIAHE 7=
JI5€ Eolotu, QAEHO|AE ALEYH RAY0| HRtt FH I7|SE HolotMR.

0| Gl A|of M= Robot 7|2 E"EH*OiI)\‘I NPCE IMHA|AH Al 7|58 ASE £ X|0H O3 CHS
ISwitchable IE{HO|AE ALES NPCE H1 = 7|52 FIHetL|CE.

abstract

Robot
+moveSpeed
+searchRadius

+FindPath() +Activate()
+CollectResources() +Deactivate()

Inheritance inherit from at most
NPC “is a” robot one abstract base class

Composition
NPC “has”
an on/off switch

implement multiple
interfaces as needed

T 7HXE BF AH83t= NPC 2R
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Bt Unity SOLID Z2{|HE| O] Mol A ZHISIN K.
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if 2 EE= switch 22 AH8%t0 0| 222 | X[tz th4l, IProductih=s QIHIO|AE BHE1 Factory
2te F4 A S THELCL

public interface IProduct

{
public string ProductName { get; set; }
public void Initialize();

public abstract class Factory : MonoBehaviour

{

public abstract IProduct GetProduct(Vector3 position);

HE2 2 HMEo %= EF é!% SIS h2tof shX|2h 1 o= o I |5 3/Y 2RIt &L
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<<Interface>>
IProduct
+ProductName: string

+GetProduct(): IProduct +Initialize()

ProductA ProductB
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InitializeOlM HE0| Mdst= 2
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7|2 S AQl FactorydllE IProductE BHetsh= GetProduct HIAE7F UESLICH =4 HAME0|E2E
Factory QIABRAE ZH OtE = QELICE F0 71X|9 fL4 ME S2iA(ConcreteFactoryA &
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= ot M= MEEUCH
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public class ProductA : MonoBehaviour, IProduct

{

[SerializeField] private string productName = “ProductA”;

public string ProductName { get => productName; set => productName
= value ; }

private ParticleSystem particleSystem;

public void Initialize()

{

gameObject.name = productName;

particleSystem = GetComponentInChildren<ParticleSystem>();
particleSystem?.Stop();

particleSystem?.Play();

public class ConcreteFactoryA : Factory

{

© 2024 Unity Technologies

[SerializeField] private ProductA productPrefab;

public override IProduct GetProduct(Vector3 position)

{

GameObject instance = Instantiate(productPrefab.gameObject,
position, Quaternion.identity);
ProductA newProduct = instance.GetComponent<ProductA>();

newProduct.Initialize();

return newProduct;
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CHS ME T 2HE|AM ClickToCreate ZEHETI 02| X AIO|E MESIH MZ CHE2A| SEtstE
ProductA2t ProductBE TtE= WHE XIM|S| ATHEM L. ProductBs HAEH A2|E xHMstD
ProductA:= ME|E EotE L ESTLICE

)

=l FEYLICE o Z 20| MMM ME REE M= HolstE2t:
H,0| ZEE £+ HQJt YELICH

2t M| e 232 HIE XN 22 0| S 35 IS HIDN I KA 4 UBLICH 24 3T
(o]

o
HMELE2 InitializeS 2 ESH= YHU 210 7|2 X N2 A2 2X] REY
SHX|2tofm IiES FoIsteH Chof S A0k ME S2HAE TS0{0f Btit= HHEHO| ASLICH THE

O{E1a OFSETER| 2 O 2 218l of7te| QB3| =7} 2dstH, Ol= 0H< Crefst ®IF0| B RHK| SCHH Glo{:
E= QU =YL

Click to generate a random product.

Factory

The factory pattern creates different
products that share a.common interface.
Each product is a different class with its
own construction logic.

Using the same interface, ProductA

spawns particles, while ProductB plays
a sound.

Press R to reset the scene.
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Object Pool

The object pool pattern
draws from a collection of
deactivated objects instead
of instantiating new ones.

These components use the
UnityEngine.Pool, available
with Unity 2021 and above.

Move the mouse to aim.
Click to fire.

QEHE Z2 A|YZ20] B HY Q10| SLS LABI=E 7= o =80 ELch

OlAl: et 2 AIAE

ol QHHE E2l 7|50| QELICH Unity 2021

Unityoll= UnityEngine.Pool HIJATO|AE Et= WEQ
M E 20| ZALO|20[LL & 37| Mo 22 £HE

LTS O] & HHOIM ArE THsSEt O LA o|AR 28
AtSetsto] LQEME E2 0[5t &g 4= ASLICL

J2Lp QEHE 25 AY US| EH oY mEHe| 7|2 Mol &S |E|E ofsots ol ==50] EUC
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2712| MonoBehaviourZt Ho|El Chadt 2| A|ABIS D2{HAM|R.

— N2 AlY REMEQ HH0| A= ObjectPool
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PooledObject HEXHE
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ObjectPoolOA £2| 37|E MHSH= TE, §HSIH = PooledObject Z2|H, E AtHIE Y4
M (2 of|A|Q] AEH)S M™THLIC

public class ObjectPool : MonoBehaviour

{

[SerializeField] private int initPoolSize;
[SerializeField] private PooledObject objectToPool;

private Stack<PooledObject> stack;

private void Start()

{
SetupPool();

private void SetupPool()

{
stack = new Stack<PooledObject>();

PooledObject instance = null;

for (int i = @; i < initPoolSize; i++)

{

instance = Instantiate(objectToPool);
instance.Pool = this;
instance.gameObject.SetActive(false);
stack.Push(instance);

SetupPool HIMEE QEHE E2 MEL|Ct. PooledObjectse| ABIS MZ OHE C}2 objectToPoolQ)
MRS QIAE AGIEIO] initPoolSize A E MSLICH Startdi| SetupPoolS Z&310] AU Zz|0] o
ot MRE[E S Bt

-
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3t=S ZM(GetPooledObject)dtn Z2 diTt 322 w3t (ReturnToPool)d HMES

public PooledObject GetPooledObject()
{

if (stack.Count == 0)
{

PooledObject newInstance = Instantiate(object
ToPool);

newInstance.Pool = this;
return newInstance;

PooledObject nextInstance = stack.Pop();
nextInstance.gameObject.SetActive(true);
return nextInstance;

public void ReturnToPool(PooledObject PooledObject)

{
stack.Push(PooledObject);

PooledObject.gameObject.SetActive(false);

GetPooledObject= E0| H|0f AUS ui2t A PooledObject S THELICE JHX| O™ At Jtstl
CHS QAE dteteiL|Ct £0| £29] 2 Z0= A2 7|1E Al LENE it 2| M A D 71 Lo}
gLct.

J2{H GetPooledObjectE @E5t= S20|HUEE= 22 E REME S NXI2|Z 0|5 /2T AIHOF SLCE
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EYE 4 22 HX| ObjectPools &Zst7| 28t 22 PooledObject ZEHEE JHELICE

public class PooledObject : MonoBehaviour
{
private ObjectPool pool;
public ObjectPool Pool { get => pool; set => pool = value; }

public void Release()

{
pool.ReturnToPool(this);

}

ReleaseE = E51H A QERET H|Z Mt 2 CH7|E 2 BratELICt
2 HSE= Z2HEN = AlY LEMEOS| ExampleGun 23HE7 AZE0| JELICE sHiE AT EO=

QUIFE Zof it T AT} UBLICE AFBAIZE 27|12 HARSHE 27| ASBIEE Object . InstantiateS
3t [HAl GetPooledObject HMES SZBHLICE.

SEAMM| XEA|Ofl= ExampleProjectile A3 EE 9f PooledObject A3 ET} JUELICE
ExampleProjectileOs WALE 2t £ AU @ENEE 9 & T0f| H|ZH33 CHS A8 7ttt B2

BFetSh= Deactivate HIMEJE JELICE

Hierarchy

P ObjectPoolShooter*

active pooled objects

inactive pooled objects
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O|Z7| ot ot Yo 2 4l Zo] Zets TASHE AKX AEE + UK, HH2= I SLS
HIZ Qoo TAESHE AYLITE 22 HEA| Zdstel QENMES SA|of EAIZ £ U2 23 7H0F gL(Ct

UnityEngine.Pool

Unity 2021 LTS O] & HHEW A= UnityEngine.Pool HIJAHO|A S Esff LHEQI QEHHME ZE& A|AHS
H3ot2 2 2| oAl A Z PooledObject EEE= ObjectPool EHA S AHH|XOZ OtE TQ T}
l&L

O| APl= QEME Z I|ES JIX|= QENES £X3}7| /3t AEH J|Ht ObjectPoolS MZ2SfL|Ct.
Zoof 2t CollectionPool(List, HashSet, Dictionary S)& AI2E 4= A&LICL.

ME TZHEN A UnityEngine.Pool2| IEQI ObjectPoolS AI2SI0] ZF THE BIALNY| ES ClA|
DtEE g S stold 4 QUELICH

public class RevisedGun : MonoBehaviour

{

private IObjectPool<RevisedProjectile> ObjectPool;

[SerializeField] private bool collectionCheck = true;

[SerializeField] private int defaultCapacity =
[SerializeField] private int maxSize = 100;
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private void Awake()

{

ObjectPool = new ObjectPool<RevisedProjectile>
(CreateProjectile, OnGetFromPool, OnReleaseToPool,
OnDestroyPooledObject, collectionCheck, defaultCapacity, maxSize);

private RevisedProjectile CreateProjectile()

{
RevisedProjectile projectileInstance = Instantiate(projectilePrefab);
projectileInstance.ObjectPool = ObjectPool;
return projectileInstance;

private void OnReleaseToPool(RevisedProjectile PooledObject)

{
PooledObject.gameObject.SetActive(false);

private void OnGetFromPool(RevisedProjectile PooledObject)

{
PooledObject.gameObject.SetActive(true);

private void OnDestroyPooledObject(RevisedProjectile PooledObject)

{
Destroy(PooledObject.gameObject);

}
private void FixedUpdate()
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—  ES MR 2 EYE SFS HA YMET|
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37|18 £6t= SF2 XE Lt @SS B2t M2 A8 S ARISLIC

co=2 —

ZEE= ObjectPoolll HIHAE RXISIEE U +HELICL O|HA 5tH QEHEE E2
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public class RevisedProjectile : MonoBehaviour

{

private IObjectPool<RevisedProjectile> ObjectPool;

public IObjectPool<RevisedProjectile> ObjectPool { set => object
Pool = value; }

UnityEngine.Pool APIZ} QENE EZ O 27| ™52 2, o|X| IEHS M SEHE CHA| BHE ZaJt
A JFHE AIZhS HHEY 2 AUFLICH
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o
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AY Z202Y HEH M= 42 ES SECHE o7t B2 AE HEHZ AHeLICt OfF A HE0| ZX|
%2 0[R= & A Y £ U= BHE REE7| 4|2 HEHO[7| EYLICH HEX= 42 ES FHES
0| M= 0| A2H, 0|2 23l =R MY HEHL} SLHG0| LUsHA ELICH

SLICh a3 o3 AH 9|

Unityoll M 228 2tEE YEE Lot ofi FEHHO| A=K MR
% 7 o

public class SimpleSingleton : MonoBehaviour

{

public static SimpleSingleton Instance;

private void Awake()

{

if (Instance == null)

{

Instance = this;
else

Destroy(gameObject);

38 BN Instances MO|A Singleton| QAUAEIA SHLIE ZEA| EL|C

rir

-

Awake MM =0 A QA AT} O]0] @HEO UAEX| ZlRILIT Instance?t #A nulloH AAEHA
0| E¢ @ENEZ AYELICL 0| QEME = Moj|M JH& & | 4=F0|0{0F SfLIC,

JEX| %28 0] AABAE= FX|=20[0{0F 5tH, §2E0| Mo M 22{ot ZEXHEES @] STt 2|
St=2 Destroy(gameObject)S SEELICE

ZIELRI0| AIE 0N = 0|42 A LENMEN AR ES HESH=E 2, Awakel ZE2 A
QEHED FX|St0 LIHX|= 7| gLict.

© 2024 Unity Technologies 67 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

Q | Object pool | Singleton pattern | Command pattern |

Enable the singleton to remove duplicates.

Singleton

The singleton pattern guarantees a
class has just one globally accessible
instance, The pattern ensures a single,
static instance by eliminating duplicates.

The AudioManager in this scene is a Remove Duplicates
generic Singleton.

Click the mouse to play the sound.

Press R to reset the scfne.

Enable the singleton tgfremove duplicates.

Singleton

The singleton pattern guarantees a
class has just one globally accessible
instance. The pattern ensures a single,
static instance by eliminating duplicates.

The AudioManager in this scene is a
generic Singleton.

Click the mouse to play the sound.

Press R to reset the scene.
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public class Singleton : MonoBehaviour
{
private static Singleton Instance;
public static Singleton Instance

{
get
{
if (Instance == null)

{
SetupInstance();

}

return Instance;

private void Awake()
{
if (Instance == null)
{
Instance = this;
DontDestroyOnLoad(this.gameObject);
}

else

{
Destroy(gameObject);

private static void SetupInstance()

{

Instance = FindObjectOfType<Singleton>();

if (Instance == null)

{
GameObject gameObj = new GameObject();
gameObj.name = “Singleton”;
Instance = gameObj.AddComponent<Singleton>();
DontDestroyOnLoad(gameObj) ;
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DontDestroyOnLoad(gameObject)= X ZEZ Q8| AZ XM ASE0| XXX %A EL|Ct,
O|X| 42 E QAEHALE X&HO0|H, Ao NS HASHE HE|Z MEIE RKRIFFLICE

HUE A
O HHO| ASBEL ZH2 W LHOM o A2 ES
AudioManager2A &Est= Q%EEfGameManager
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public class Singleton<T> : MonoBehaviour where T : Component

{

private static T Instance;
public static T Instance

{
get

{

if (Instance == null)

{
Instance = (T)FindObjectOfType(typeof(T));

if (Instance == null)

{
SetupInstance();

}

return Instance;

public virtual void Awake()

{

RemoveDuplicates();

private static void SetupInstance()

{

Instance = (T)FindObjectOfType(typeof(T));

if (Instance == null)

{
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GameObject gameObj = new GameObject();
gameObj.name = typeof(T).Name;
Instance = gameObj.AddComponent<T>();
DontDestroyOnLoad(gameObj);

private void RemoveDuplicates()

{

if (Instance == null)

{
Instance = this as T;

DontDestroyOnLoad(gameObject);
}

else

{
Destroy(gameObject);

A ot H o SeHALL AZECE Hetel &~ JUGLICH SAE MASHH 7HS| HUW2 A= E0lA
&£3HLICE 0|2 £0 GameManager2t= MonoBehaviourE CH2 ot 20| Mot AZEC R OHE 4
A

=

public class GameManager: Singleton<GameManager>

{

o= AN

Ol g motct AXLL 38 HXN GameManager .InstanceE HET 4 USLICL
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public interface ICommand

{

void Execute();
void Undo();

Of Al M= 2E AU Z2|0| #S0| ICommand XE{H|O|AS MERLICHS SHAZ P = AUS).

Zt AME QEHE = XHH| Execute X Undo HIMES ME[SL|CE, 2t AlYol| O B2 HMES
FIMHE 7| ES HUMEO = OFF & Jebs FX| 45U

ExecuteCommand % UndoCommand HIMEQI 20, HUHE QEHMEQ| AAAE XS] 2|3t
Undo AEH0| QJELICE,

private static Stack<ICommand> undoStack = new Stack<ICommand>();

public static void ExecuteCommand(ICommand command)

{

command .Execute();
undoStack.Push(command) ;

public static void UndoCommand()

{

if (undoStack.Count > @)
{

ICommand activeCommand = undoStack.Pop();
activeCommand.Undo();
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public class PlayerMover : MonoBehaviour

{
[SerializeField] private LayerMask obstaclelayer;
private const float boardSpacing = 1f;

public void Move(Vector3 movement)

{

transform.position = transform.position + movement;

public bool IsValidMove(Vector3 movement)

{

return !Physics.Raycast(transform.position, movement, board
Spacing, obstaclelayer);

SH0I0E SMES Wekof| w2t QFLiSEY| 9/8H Move HIMEZ Vector3E MERILICE 2OPHAES
A8 MEet LayerMask B2 XY = ASLICHL S22 HME IHEO| M3t E =29 FE
& XtAl= M2 EIHYLIC

Use the WASD keys to move.

Command

The command pattern encapuslates
actions or requests inside of objects,
giving control over timing and playback.
Undoability is one common application.

In this demo, the MoveCommand class
implements the ICommand interface,
which contains two methods, Execute
and Undo.

Press the comma to undo and period to redo.
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F{ME IHEH S 22{™ PlayerMover? Move HMEE QENER WA BLICL MoveE AT =&sH=
CHAL, ICommand QIE{H|O|AE FHsH= MZ2 S2HAQl MoveCommandE 2HEL|CH.

PlayerMover playerMover;
Vector3 movement;
public MoveCommand(PlayerMover player, Vector3 moveVector)
{
this.playerMover = player;
this.movement = moveVector;

public void Execute()

{

playerMover.Move(movement) ;

public void Undo()
{

playerMover .Move(-movement) ;

ICommandd= F8islE{= 2X|2 NEE Execute HIMETZ ZREILICL 88t = 2Z|0| BA0|E
of7|0fl MEE|2Z movement HE{7I U= MoveS SEELICL,

ICommandd|= ME o|™ MEHZ 21517| 2[$t Undo HIME L ZRFHLICE 0] Of|A|0 A= Undo 2Z0]
0|5 HIEE ZHitstH, 7|2XH 02 Z2||0|0{E dtijiH o= Ho{HL|Ct,

MoveCommand= Hs0oF ot= B2 E I2H0|HE NMERLICE 0|5 MHXtE AHEL|Ct o] oA|0M =
ESESE, PlayerMover ZHIHEQ} 0|5 HIE{E XRFEL|C}.

HME QEMEES atE1 Q3 NI2H0|E E XZEStH CommandInvoker? HX ExecuteCommand 5

UndoCommand HA =7t MoveCommandOfl MY ElL|Ct, J2{H MoveCommand2| Execute &= UndoZt
MAHE| Al F| A ABOA HME QEMES EXMFIL|CE,
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InputManager Commandinvoker <<Interface>>
ICommand

RunPlayerCommand
+RunPlayerCommand () v
+0OnUndolnput()

+ExecuteCommand()

+Execute()
+UndoCommand()

+Undo()

RunPlayerCommand

yerMover MoveCommand
+obstacleLayer ayerMover
-movement

i
+Undo()

InputManager= PlayerMover2 Move HAEE %

£ XM &KX k&LICt Al RunMoveCommand
HIMEE F7t6H0] {22 MoveCommandE 2= CommandInvoker2 M&gL|Ct,

private void RunPlayerCommand(PlayerMover PlayerMover,

{

Vector3 movement)

if (PlayerMover == null)
{

return;

if (PlayerMover.IsValidMove(movement))

{

ICommand command = new MoveCommand(PlayerMover, movement);

CommandInvoker .ExecuteCommand(command) ;

O[H| Ul HE2| Ctet onClick OIHIEE HE5IK 4712 0|F HE E 7t

Xl RunPlayerCommandE
EfL|Ct.

HZ ZZHME|M InputManagerE O{EA FHA=X| RMS| HT{EALE 7|HE EEE AYWHES A3t
UHS ZY HYStMR. O[H| S(0|0= D|ZE HMEY 4 AFLICH 4 L HES =2 A|F stHoZ
E|ZO0I7HMI Q.
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—  Zh SEf= BEIY Al Z20f| 2t CHE oF 71X e = o HEE B2 4 ASFLICh
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—  TE0| MSHH = HEi= MZ2 HE|E JEf= TEHELCH
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public enum PlayerControllerState

{
Idle,
Walk,
Jump

public class UnrefactoredPlayerController : MonoBehaviour

{

private PlayerControllerState state;

private void Update()
{
GetInput();
switch (state)
{

case PlayerControllerState.Idle:
Idle();
break;

case PlayerControllerState.Walk:
Walk();
break;

case PlayerControllerState.Jump:

Jump() ;
break;

}
private void GetInput()
{
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}
private void Walk()

{

}

private void Idle()

{

}

private void Jump()

{

O | R dstH ZH5 2 SIC2tE PlayerController AR E Tt Z4 BEISIE & QUELICH AE S XI15t0
STt W SHAT 01 ZOE £ JYSLICH ot - ste{ & wfOiCt PlayerController A3 EQ)
LHEE OitH xH=telsHoF BfL|Ct.

SOLID #&lof w2t A= B F&sHA |X[sh= 20| ZELICHL +TollE T4 X0l 2Fol=
IHEHO[H| FXISHOF =t&stn FX| 22[5t7|7t §O|EfLICt.

O
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—  QUEEL R Mef W Al MO SRS B0} BTt
— N SHL SYHOZ HoFLITL M2 HES AT JIE Mefol SHo| Y2 FX|
Lt

2| olAl UnrefactoredPlayerController 22fA L= ME| HAS FXT 4 AUX
SHASHA| RELICHL MER MEHE FItE mf 7|E MEfol| chet Jeks 2| A3telof 8tX
QHEES Mastet & YaL|Ct
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transition from
previous state

evaluate
each
frame

transition to
next state

£ ye

Entry, Exit, Execute® &3}
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=
=

H =
O] IHEIZ FW5L7| 23l IState YUEMHO|AS BHELICE

public interface IState

{
public void Enter()
{

public void Execute()

{

public void Exit()
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—  Exit: 0| X9 I== HEHO| M HHO{L} MZ2 HEl= Tete|7] Toj| AHEL(Ct

IStateS 795h= 2F HEofl Chet 22HA S :
IdleState, JumpStateO CHol| HEo| 22 H¢7 HYE|USLICE

CH2 22iAQl StateMachine2 ZHEE Z 27} AEof] ZTIQlot T MEHOA HO{LH= EiH S 2ta|ghuCt,
Ml 7tX] Gl Al AEHQE 2+ Zl StateMachinel & 01IA|: P%T—f 25 L|C

h

[Serializable]
public class StateMachine

{
public IState CurrentState { get; private set; }

public WalkState WalkState;
public JumpState JumpState;
public IdleState IdleState;

public void Initialize(IState startingState)
{
CurrentState = startingState;
startingState.Enter();

public void TransitionTo(IState nextState)
{

CurrentState.Exit();
CurrentState = nextState;
nextState.Enter();

public void Execute()

{
if (CurrentState != null)

{

CurrentState.Execute();
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MYXLE ALESH0] 2t QIAHAE METIL|CE

public StateMachine(PlayerController player)

{
this.WalkState = new WalkState(player);

this.JumpState = new JumpState(player);
this.IdleState = new IdleState(player);
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22 IdleStatel| GAILICE.

public class IdleState : IState
{
private PlayerController player;

public IdleState(PlayerController player)

{
this.player = player;

public void Enter()
{

}

public void Execute()

{

}

public void Exit()

O|tHol| = H-MXIE AME3H PlayerController @EBEE HEBIL|LE. 0| A|0f| A O] playerOili= StateMachineO]|
Chst 2l A S H|R6H Update 22[0]| R 2E Q47 UELICE IdleStates JHEIE HEERQ £
L= MI MEHE DLIEZISHH, Alghof]| 37| StateMachine® TransitionTo HANEE S &ELICE

WalkState % JumpState 7&0f| CHSt ME T2 .

SHLHE JtX|= T, 2+ AEf= XiA| RICIO|E 22| JHELICE J2{H HEj7t M2 SZEHoE ztsd
OIAL_IEI-

PV =] .
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State

The state pattern allows an object to
alter its behavior based on its internal
state. Each state specifies conditions
under which transitions to other states
occur, making behaviors modular and
organized.

The state machine manages which
state is currently active and handles the
transitions between states.
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Press R to reset the scene.
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Observeri
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e

using UnityEngine;
using System;

public class Subject: MonoBehaviour

{
public event Action ThingHappened;

public void DoThing()
{

ThingHappened?.Invoke();

-

MonoBehaviourO|A| A&510 O A A QEHMEN AZY = QUX|TH 1 O slof 5t= A2
OFHglL|Ct,
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public class Observer : MonoBehaviour

{
[SerializeField] private Subject subjectToObserve;
private void OnThingHappened()

{

Debug.Log(“Observer responds”);

}

private void OnEnable()

{
if (subjectToObserve != null)

{
subjectToObserve.ThingHappened += OnThingHappened;

}

private void OnDisable()

{

if (subjectToObserve != null)
{

subjectToObserve.ThingHappened -= OnThingHappened;

Ol HZHEE Y QEMEQ A&t AAHE] =M0j| A= subjectToObserverE HZESH0
ThingHappened O[HIEE 4= CH{7|

OnThingHappened HIME= 2&XI7F OJHIEQ CHE5IH stz RE 2
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Click the button to make the observers react.

Observer

The observer pattern creates a ‘'one-to-

many' dependency among objects,
enabling automatic updates in response
to state changes.

Click the button to invoke an event.
Each observer reacts uniquely to the
subject's state changes: playing sounds, @, y

triggering animations, or launching SubjeCt

particle effects.
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ASZEE QEMES Af% t= 240] E&LICH M

[CreateAssetMenu(fileName = “HealthData”, menuName = “DesignPatterns/
MVP/HealthModel”) ]

public class HealthModel : ScriptableObject
{

public event Action HealthChanged;

public int CurrentHealth;
public string LabelName;

public void Increment(int amount)
public void Decrement(int amount)
public void Restore() { ... }

HealthModel2 A K= 242! CurrentHealth@t M&st1, 20| HZAE w{OICt HealthChanged
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HealthPresenter= Z&2| G|O|Ef 2{|0|0{2t FO| AtEX} QIE{H|O|A AtO|2] FIWA} HetS BL|Ct.
HealthModel®| Hstof SESIH UIE YHI0|ESt AAEAL Y= S X2|5t0] M| H|0|HE HB L.

public class HealthPresenter : MonoBehaviour

{

[SerializeField] private UIDocument m_Document;
[SerializeField] private HealthModel m_HealthModelAsset;
private VisualElement m_Root;

private ProgressBar m_HealthBar;

private Label m_StatuslLabel;

private Label m_Valuelabel;

private void OnEnable()

{
NullRefChecker.Validate(this);

m_Root = m_Document.rootVisualElement;

if (m_HealthModelAsset != null)

{
m_HealthModelAsset.HealthChanged += OnHealthChanged;

UpdateUI();

private void OnHealthChanged() => UpdateUI();

private void OnDisable()

{
if (m_HealthModelAsset != null)

m_HealthModelAsset.HealthChanged -= OnHealthChanged;

private void UpdateUI()
{
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private void RegisterElements()

{

var resetButton = m_Root.Q<Button>(“reset-button”);
if (resetButton != null)
resetButton.clicked += RestoreHealth;

public void RestoreHealth() => m_HealthModelAsset.Restore();

public void ApplyDamage(int damage) => m_HealthModelAsset
.Decrement (damage) ;

CIE A @EHEE= ApplyDamage®t RestoreHealth HAEE A6l M= 2}
HealthPresenterE AEdljOF EHL|LC,

mjo
1
0
ely
I
rd

HealthModelOf|Af X|2 Ci|O|E{7} gt intC} &4SH= OnHealthChanged O|#HIE
20N = EELICY,

private void UpdateUI()

{

float healthPercentage = (float)m_HealthModelAsset.CurrentHealth
m_HealthModelAsset.MaxHealth;

m_HealthBar.value = healthPercentage * 100;

m_HealthBar.Q<VisualElement>(“progress”).style.backgroundColor =

new StyleColor(Color.Lerp(Color.red, Color.green,
healthPercentage));

m_StatusLabel.text = healthPercentage switch {
< 0.33f => "“Danger”,
< 0.66f => “Neutral”,
_ => “Good”

m_ValuelLabel.text = m_HealthModelAsset.CurrentHealth.ToString();
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Unity 62 MVWM

m2kA Unity 6= MVP IHEIE MVWM(ZE 5 So2) IHO 2 ¢ Ta)|0|Eot= HER! HO|F HiQIY
AAEIS HZSL|CH MVPEF OFXEZER| 2 MVWME M| 71X @ 2202 LM EIL|Ct,

—  BH: oEo o E2(# 0| M| H|O|E{Qt H|ELIA 2XZ LIEtYLICH BE QENEE AI2E &
UX|ot =2 ATZIEE QEHEE = MonoBehaviour HENE AtEEtLILCE.

H: 5= OO|EE EAISID M8 45 &8st ALKt QIE{HI0|AYLICE Ul 230N F2
USS AEIY A|EE At83H= UXML MU Z A M EL|CE

—  HRH: MVPe| Z2|HEe} OMEIIX 2 SREe RE 5 ALo|Q] SINA} HEsS gfLct SRHE2
Z2 MonoBehaviourZ & ElL|Ct

SolA| LAKIX| giLtR? ofof J2{A HL|Ch MVWME MVC CIXte! THE A|Hol| £etL|ch =&l xto|™ e
MVVMO1|= Cllo|E{ HEQI'E (OF2k jt*7‘) | =7tElChs HULICH HIOlE HQIE S 283IH RHo| T2 ME|J}
HPE O R7t HOHO|ERl= SHO| XSt +E2 =Y & ASLICE O|ZA| 5t 7|8t CO[E S AHE X}
QUE{H[O| A%t S7[St5L7| ¢et ._*% ICE 20|21 ZhastE = ASLICH

@ H|O[H Hield

Cf|o|Ef HiRIE S B8l Ul @47t ofl QEHMEQ| L ZIHE|(G: MonoBehaviour 2XtE ZZHE|)2t
Ul 249 T2HE|(0: TextField2| 2t TEME|)E 7|3t = USLICH HIQIZ 2 Ul 247 ofpl
T 2HE|Q} 0|E HASHE Ul 4 7to] HZQILICY

HreldS &7otH J|Hh C|O|E{et 8 S A2t 240 HSIL (S22 S7|HELIC 222 Ul
YH[O| =0t} O|HIE oHS2HE 2F e Bt glojELIC

O[H| Unity 62| Ul 210l M ZIE[2} H0|E Bl & XA gL T, of 7 =% ArZ35HH TERY UL 2 S0i|
C# 2EHMEQ T2HE|S Ul 0] Z2HE|0]| HiQIE e 4 AELICE ZIZ2tEl C|0[E{7} OfL[2tH
OCIEf Ul M = A8 4= ASLICE
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O] B2 M2 MVP ME Mol M| b} oAl 7tX 2t Ul EZC| HELY C|O|E HIRIE S E83dH= MVWME
AHE5t0f ChA| M ELICE

MVP Of|A|Q} OREE7ER| 2 Mofl = ER2U2| A= HES UH|0|EY = A= &= &

| o =
S2/ok3 ERA0| CHOIXIE Y 4 A2, X stEtel BES S2Usto EfA
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o HEg MHMEEE 4
AUELICE
Neutral O
MVVM A2 W

MVP ME #1o| H[Z b} GIlA[E SLOHA 7t 2H F CIXFQI THE ALO|9f XtO| £ &elet 4= AELICE

OH%H7EX| 2 HealthModel2 CurrentHealthS ISt ZEQ 242 S71H A4, AFEE 7|2 HIMET}
ZEE ASEEE QENEQIL|CE H|o|H HIQIZH AFRE|E= 9 7HX] H|O|E HHE 7L =ItE|R X2t O
Qlofle sELIC.

HealthViews 79| £F&X| %20, SUTH UXMLI HealthBar 2EtY A|EE AFERILICL.
OREE7EX| 2 HealthViewModel2 220t /7 ALO|S] SI0AL H&ts &L SHX| 2 UIE OO ESH=

ZXO| tiF20| Ul 29 HEIY CIO|Ef HIRIY oz QI ZEEQ]

=BT OFHR| 2 A9 R E
HEAET}HE 43 S8 HsH0 CHoIA HI0lE BrolTlS of
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UletHealthModel 23 EE S QEHE 7to| H|0|E HIRIEO| O{EA| YUH|O|EE|=X HTEN .

—  Label Name?2 z=9[ Ul 2f|0[20] HIQIY ELICH HEE +T5HH o} H0| S22 YH|O|EFLICE

—  Current Health 2=9| Zt2 29| 2{|0[S0]| EA|ELICt 20| HEE|H HAET} XIS
ool EELICt.

— Al 2o|E9| HAE T ZHE|J} CurrentHealth 20l 2} ‘Good’, ‘Neutral’, ‘Danger’ 2

==

HAIEILICE o] 2lo]=2| Zeis M Ztof wat RS0 W2tMS H2EsH|Ct

Clo|E Hield S AHESHH MVWM IHEH O 2 RHIDt 7o| 57|27 ZhASHEL|CE

Health

U7t HealthModel A3 ZEIE QENE 9| Zoj| HHQIY EL|CE

cllo|E{ HiId: Ul ]
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HealthModelZ Z=H|38}7| €8l InitializeOnLoadMethod &4 7% HX HMEE FIteL|C,

=
RegisterConverterse M= S LIEH = B 212 Z2{(ZSM Y W7t = ZXHE E(‘Danger’,
‘Neutral’, ‘Good’) 2 2 2t 4 Q1= ConverterGroup (G AIOl A& ‘Int to HealthBar 2 )2

ZFIFELCt 0|2 S3ll AlZH = HIAE mEu s HSEILIC

[InitializeOnLoadMethod]
public static void RegisterConverters()

{

© 2024 Unity Technologies

var converter = new ConverterGroup(“Int to HealthBar”);

converter.AddConverter((ref int value) =>

new StyleColor(Color.Lerp(Color.red, Color.green, value /
(float)k_MaxHealth)));

converter.AddConverter((ref int value) =>

{
float healthRatio = (float)value / (float)k_MaxHealth;

return healthRatio switch
@ and < 1.0f / 3.0f => “Danger”,
1.0f / 3.0f and < 2.0f / 3.0f => “Neutral”,

_ => "“Good”

1)

ConverterGroups.RegisterConverterGroup(converter);

2 Ul 20l UXMLE S22 QIE{E|Hot A0 2 H|0|E HiQIE S HMEetL|Ct.
ZZME|of HilEE Ul 245 RELICHL HZ Z2HE| M= CurrentHealthS Ef 20|22} 2
2o 20| Bl RtLCt.

QEZE 226t HHAE H|'70{A Add binding...(0|0] BtQlE 0] ZXi$HCIH Edit binding...)S
MEHBEL|CE,
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Inherit

Add binding...

Unset all

ol AmE{o 4 m2HEof Hlojef tolg) 7t
— 13 Ch Add Binding &0f| A Data Source, Data Source Path, Binding ModeZS MEigtL|C},

O£ S0f AEfl 20| 22| Z Data Source= HealthData 0|41 2IL|C}. Data Source Path=
CurrentHealth Z2ME|2L|Ct, Binding Mode= To Target 8™ 2 ASELICE C|O|E{ 7t A A0 A
UIZ st gtgFo 20t HoIH EICHS O[O ILICHUIE HIO|H & BtEsto] HA R X[ T gt = BrE e[ X

Data Source Object
& HealthData (Health Model)

Data Source Path CurrentHealth

Binding Mode To Target

Advanced Settings

On Scurce Changed

To target property (Ul) < Int to HealthBar

Enter

Edit Binding &
— ASEHE QENENM EF HHEE ME5I2{H Advanced SettingsE FLICL.

7|0 ME= 22 AHE{ 7t HealthModel ATZEE QEHEN A MMl ‘Int to HealthBar’
ConverterGroup2 ArEgtLct,
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Ao 2tz =M Ul 2T QI AHE|0f| H|O|E| HIRIE O}0| 20| EA|ELIC

Data binding com'pllete

Dir Inherit

Emoji Fallk

QIAHE|]| EA|Z|= CO]F Held

Clo|E dHiolE o] MME|™ FEE FII5HK| ROt AFEX} QIE{THO|A T} SHIEA| ZHESEILICE O] ZHASHEI
IEZE MVP ME MO HealthPresenter®} Hl sl EAM|Q.

Et21E 22/5t0 CurrentHealthol CHOIX|E I3 EM Q.21 EA|ZE1} 2|0|£0| MER gtS HHF5I0]
Al HC|o[EEL|LY.

I

S AE OCIE{0 A UXMLE HOf L0l OfEA| SHSst=X] A= AR, HlolE sfelglo] MaE oE
Q45 UI'YC{ol M AEe 2 Bt 7 Binding 222 XILD YALICH

xmlns:engine i xmlns:editor: i noNamespaceSchemalocation
extension-mode

value title name clas style:
text name class s >
<Bindings>
<engine:DataBinding property="text" data-source-path="CurrentHealth" data-source="project://database/Assets/MVVM/Data/HealthData.asset?
fileID=11400000&amp;guid=55ce2fcl7afc2f8U7889c6ee80al2felSanp; type=2#HealthData" binding-mode="ToTarget" source-to-ui-converters="Int to HealthBar" />
<engine:DataBinding property="style.color" data-source-path="CurrentHealth" data-source="project://database/Assets/MVVM/Data/HealthData.asset?
fileID=11400000&amp; guid=55ce2fcl7afc2f8U7889c6ee80al2felSanp; type=2#tHealthData" binding-mode="ToTarget" source-to-ui-converters="Int to HealthBar" />
</Bindings>

text: name class >
<Bindings>
<engine:DataBinding property="text" data-source-path="CurrentHealth" data-source="project://database/Assets/MVVM/Data/HealthData.asset?
fileID=11400000&amp;guid=55ce2fcl7afc2f8UT7889c6ee80al2felfanp; type=2#tHealthData" binding-mode="ToTarget" />
</Bindings>

<Bindings>
<engine:DataBinding property="value" data-source-path="CurrentHealth" data-source="project: atabase/Assets/MVVM/TargetHealth.asset?
fileID=11400000&amp; guid=55ce2fclT7afc2f8U7889c6ee80al2fel&anp; type=2#TargetHealth" binding-mode="ToTarget" />
<engine:DataBinding property="title" data-source-path="LabelName" data-source="project://database/Assets/MVVM/TargetHealth.asset?
fileID=11400000&amp; guid=55ce2fclT7afc2f8UT7889c6ee80al2felganp; type=2#TargetHealth" binding-mode="ToTarget" />
</Bindings>

text="8#10;" name n" data-source-type
name style

UXMLOIM ZE SEE02 HHE|E H|o|H Hield

O£ E0{ M= dHt Mctol health-bar__status-label 30|22 CurrentHealths si{Est=
EXE o ZHZ HMetstH, 0] 2f2 ‘text’ U ‘style.color’ T2HE|Of| HFQIZIEIL|C},
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0|O|E{ H}QIL!: AT 2IE]

Ho

Ul 9Ef ChAl CHO2 BIOJE] Bl HoHOF St ZLE UALITH Ol S Ul 200 LR RAL 5t
247} 912 1) BBLICH 012 S0f ProgressBar®l 812 X L] Hhe Ul UEio| QIAHE0)A 7Y

[ |
Meg 4 glaLict,

Ct22 HealthViewModel AR E0||A H|0|E| HIQIH S MASH= AL|TIQIL|CY,

private void SetDataBindings()
{
var healthBar = m_Root.Q<ProgressBar>("“health-bar”);

var healthBarProgress = healthBar?.Q<VisualElement>(className:
“unity-progress-bar__progress”);

if (healthBarProgress != null)
{
healthBarProgress.dataSource = m_HealthModelAsset;

var binding = new DataBinding

{

dataSourcePath = new PropertyPath(nameof(HealthModel
.CurrentHealth)),

bindingMode = BindingMode.ToTarget,

}
binding.sourceToUiConverters.AddConverter((ref int value) =>
new StyleColor(Color.Lerp(Color.red, Color.green,
(float)value / m_HealthModelAsset.MaxHealth)));

healthBarProgress.SetBinding(“style.backgroundColor”,
binding);

SetDataBindings HIME& VisualElement AIE 2 E #2|510] ‘health-bar’2h= ProgressBars
FELICE O O3 Ul 2ot SARSHA| HI0|E Hild S MEetL|Ct

— Olo|H 225 HFeLCL 0] FR0ll= ZEME Ll HealthData A3 EEE 2EHE 0fA10] H|0|E]
AT,

—  dataSourcePath®} HiQIY HEJF IEHE C|O|E| HIQIE QENEZS MMBIL|CE

N

—  HE3 Z2OOo|H AHEE HBL|Ct. 2| 6iA0AM = B4 22 ProgressBar M 27| He|
L

% o =
StyleColor2 M&tst= WHE & 4 USLICH

& o2 TEME|(0]: ProgressBar x{7| HES| ‘style.backgroundColor’ Z&{)et HiRlE QENES
HESHH Ul 22401 SetBindingS = E%fLICt. CIO|E HiQIY 0| 2ot 94 T 2ME|OIC O] BHES
gt=gtuCt
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HJIII
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Wl o i A3
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E”OlE‘I H|'0|E| M2 | [HQI, .|_ga-l_xl Eat% 0|

o= —loME

UXMLIt USSE AtEetLLCt,

OIAEIAZ MAMBHOF S

ol E
= _

g2 E5| =8LICH HealthViewModelS 7t
Z2, Ul ZElS Edf Hio|E HIIYS

Mol MVP KlAIE

£ 5 A3EHE QEHE of|4lof MY
LAY QLEMET HE Y 2EHMES
YA,

Hl@s) HAALIC £ A

Hlo]E{ HtQIZ! 0= (MVP)

Hlo|E HielY HE(MVVM)

HealthPresenter”t YH|0|ESI7| fl8H
HealthModel2| O|HIEE 44l CH7|ELICE,

HealthPresenterZt Ul A0A FAIE
72 "etetL|cHUpdateUl).

HealthModelOl H|O|E{Qt 7|2 H|=L|A 2%
(Increment, Decrement)0| MZHElL|Ct,

HealthModelO| 22 H|O|E{E UI
Of| M At25tE EOHO Z H2ts1T| Q|5H
ConverterGroup2 SEgtLCt.

HealthViewModelO| HealthModeldlA Ul
2 Hiolel S MMetL|CHSetDataBindings).

HealthModelO| H|O|E{Q} 7| & H|XL|A ZX|
(Increment, Decrement)O| X&EL|CE
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MVP (Presenter)

s HealthPresenter : MonoBehaviour

e void OnEnable()
if (m_HealthModelAsset != null)
{
m_HealthModelAsset.HealthChanged += OnHealthChanged
¥

UpdateUI();

Model notifies Presenter

€ OnDisable()
nbiseble through event
if (m_HealthModelAsset != null)
{
m_HealthModelAsset.HealthChanged -= OnHealthChanged; |
)

OnHealthChanged ()

UpdateUI(); Presenter transforms data
for use with View

MVVM (ViewModel)

HealthModel :

Register Converters in Model

iginal)

converter = ConverterGroup(id:"Int to HealthBar");

converter. C
StyleColor (v Color. (a:Color. . Color. n,

e v RegisterElements()
e UpdateUI()
float healthRatio = (float)m_HealthModelAsset.CurrentHealth / m_HealthModelAsset.MaxHealth;

Color healthColor = Color.Lerp(a: Color.red , b:Color.greenm ,healthRatio);
m_HealthBar.value = healthRatio * 100f;
var healthBarProgress = m_HealthBar?.Q<VisualElement>(className: "unity-progress-bar__progress");

if (healthBarProgress !=

{
healthBarProgress.style.backgroundColor = new StyleColor(healthColor);
}
m_StatusLabel.text = healthRatio s ch
{
>= @ and < 1.f / 3.0f => "Danger",
>= 1.0f / 3.0f and < 2.8f / 3.8f => "Neutral",
_ => “Good"
Y
m_StatusLabel.style.color = new StyleColor(healthColor);

m_ValueLabel.text = m_HealthModelAsset.CurrentHealth.ToString();

d RestoreHealth()

¢ void ApplyDamage(int damage)

024 Unity Technologies

public class HealthViewModel : MonoBehaviour

d Data binding propagates

ate void OnEnable() H
Model updates to the View
vate void RegisterElements()
private void SetDataBindings()
{
ar healthBar = m_Root.Q<ProgressBar>( "health-bar");
healthBarProgress = healthBar?.Q<VisualElement>(className: "unity-progress-bar__progress");
if (healthBarProgress '= null)
{
healthBarProgress.dataSource = m_HealthModelAsset;
var binding = new DataBinding
{
dataSourcePath = new PropertyPath(nameof (HealthModel.CurrentHealth)),
bindingMede = BindingMode.ToTarget
};
binding.sourceToUiConverters.AddConverter((r t value) =>
new StyleColor(v:Color.Lerp(a: Color.red i , Color.greenm ,
value / m_HealthModelAsset.MaxHealth)));
healthBarProgress.SetBinding( & "style.backgroundColor", binding);
}
It
public void RestoreHealth()

ublic void ApplyDamage(int damage)
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MVPO|AM & Z2|HE{ 7t AEf Ha}

Z2|ME{7} CIO|EHE Fof| HEtst

MVVMO A= HA ZQst ZAHEE RH| SSELICL 33 O K E 0| A C|o|E HIQIY S AN T Ct.
HiolE S MAESHH DRSO M5t 7= HIRIY S S8l AH5 22 Hof| YiH|0|EEILICE

2HELR CIO|E] HIQIT S AlZSH= A S XHM|S| LotEE{H J|= =8 FI5HM K.

ISESNU RS

MVVME EIAE BO|4 Sy, T2R|E 7|5 22| 22 B2 FHS MVPS SRELICH HlolEf HiolgS
2gelot 7|4 Ho[E{9t UIS S7/3ksts o TRY A48T TES F0|n DHo|H LSt OHIE £2
B 4 YLt 0l 91 KX B2(el| 412 7S BEE OlofFLICE HOlE HiolYS HEsHH
Q= Lt BRE CHIO[EIS EAISHS FIBE FO0IS0| Ul UEH0| FAELIC,

2L} 2} o|o|Ef HiQlE S BT ol 2%t &It QUS| =EE 12{loF gfLICH HO|Ef &2 H|O|E

A4 32 ol D, 2ufel S8 HISIE dE 23 6 U2 L0l Haduch o siEie 2yt
SOIX|Ci2tE BFO| o 2 th72 ASXH QIEIHo| A0S Hee 2= YLt
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2 ol

| Strategy pattern |

-strategy

+SetStrategy (strategy)
+DoSomething() +Execute(data)

ConcreteStrategyA ConcreteStrategyB

+Execute(data) +Execute(data)
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X Z0ll= Ct2at 20| 58S Folg = A&

public class AbilityRunner : MonoBehaviour

{
public enum Ability

{
RadarPulse,
AirSupport,
FirstAid

public Ability currentAbility;

void Update()

{
if (Input.GetKeyDown(KeyCode.Space))

{
ActivateAbility(currentAbility);

void ActivateAbility(Ability ability)
{
switch (ability)
{
case Ability.RadarPulse:

Debug.Log(“Activating Radar Pulse”);
break;

case Ability.AirSupport:

Debug.Log(“Calling in Air Support”);
break;

case Ability.FirstAid:

Debug.Log(“Using First Aid");
break;
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=] —
miorch 7| E 2EE +olof 5tH, 0= ZHY-m|4 Elof IHFELICH 2ZEL07t 2HEoll= 7HE X0l &
FZ0ll= H4HX0|0{0F BittE SR E 7|A5HM .

O| AT EE= Yol eHPol wat MY O STEHX| D 22|5t7| o AE HYULICL ME2 SHE ot

Hef EH S ALE5I0] 53 A|A-S T BSLICH BN =& Ability 222 = QIEHO|AS
HH 2= | ot= Use HIMEH FELICE O] oAM= A3 &

o o —
QUEES HISINB (12 QEHMEE AIBY 4 YALIT,

B2

public abstract class Ability : ScriptableObject
{

public string abilityName;

public abstract void Use(GameObject gameObject);

B CHS 2t §4 52 Ability BHAS PHHOQE FHBILICL 2 BA0IH Use HIMES] HF 258

a [
Tt 1R ASS +HELICH

[CreateAssetMenu(fileName = “RadarPulseAbility”, menuName = “Abili-
ties/RadarPulse”)]

public class RadarPulse : Ability
{

public override void Use(GameObject gameObject)

{
Debug.Log(“Activating Radar Pulse”);

[CreateAssetMenu(fileName = “AirSupportAbility”, menuName = “Abili-
ties/AirSupport”)]

public class AirSupport : Ability
{

public override void Use(GameObject gameObject)

{
Debug.Log(“Calling in Air Support”);

[CreateAssetMenu(fileName = “FirstAidAbility”, menuName = “Abilities/
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FirstAid”)]
public class FirstAid : Ability
{

public override void Use(GameObject gameObject)

{
Debug.Log(“Using First Aid");

Moz M 4 AFLICE O|FA 5HH Unity

O3 CHS S210|UE QEHEN| A O] HEF QENEE ’é.’ZC_%.”—IEf 0] ZR0{= AbilityRunner
EeiAE Z|HE{~st0o] HEIAO| SHMOE currentAbility £ H3E £ JEE BHSLICL O] OA[0M=
7|2EQ| AI|O|AHIE F2M Use HIMETI 2 £E(|0| 5Ho| 2218 MATIL|C

=

o
rulo ru;

public class AbilityRunner : MonoBehaviour

{

public Ability currentAbility;

void Update()
{

if (Input.GetKeyDown(KeyCode.Space))
{

currentAbility.Use(gameObject);

OlF| A A TS0 FWS FX| QOB % QEHER WA S 28, X7, WY 4 UsLC
HEfolo] SXOZ 522 WA 4 Y002 sele Reltol FHELIC, ZIXOE A S22 Foltlo

225t =570 = of 8O[siELIC
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Use the WASD keys to collect the pickups and
update the strategy.

Strategy .
. i

The strategy pattern separates SPECIAL
algorithms into different classes so that

they are interchangeable at runtime. A 10
client object can thus reference the T STREAK
strategy and switch behaviors without

modifying its own code.

Each strategy is stored in its own
smaller, encapsulated classes. This
makes the application easier to extend
and maintain.

<

Press R to reset the scene.

O] Z2HEO|M= T} HES AFBSI0 S5 53 £= S48 TSI

© 2024 Unity Technologies 126 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

@ | Strategy pattern |

C

P 1t h
M2 IHEIS 2HEFQ0]| AU EXIS
F7tg = ASBZ SOLID YAg &
SejAz 2

2HH 22|30F 5t= 2 ATt SOLIEH SEEY
SOLIEZ 50| ZRotCHH CHE THE E=

WSO B 1 RBBLICE 7|E DES LTI YIE HE2 II5S
2O1BIN Of QIS AIARIS OIS 2 YALICH 2 S| 22fe

oA 2= 22 HAESH: AT 2ELICL

7tel = JQELICH M QHMEZ oF7to| QUS| =7}
ot &

A
PUN=] ==
2 1IN 2.

A

.
CC EH
=

1A o

t
%

Lot MEf2 Maste|2 2 TOHE AIYE(0] A|A-(0: OJHIE) 1t o2 A YEE SRSt SR LUSSHA
CIXpQIsOF BfLICH T2kt CHE HEHAES| 2R S S| fX|soF PLICH OX| ¢ ™ miE | THS
S| ELICH

Of otElLICt Al Z2f|olof CteFet ZHO| HEE & AFLICH H 7K

THm

2f A 2HFO|LE Thef ol et Z21|010] FHEIE 2] 0| 50| Y a3|0| == 32N
fetCtn H2is EM2. ME0 S20|0= 7|2t It 7HSOHR| 2 LISof= 015 HE, thAl,

9 %5 | 2k CHE Al SEe = Hete = AELICH E[0]0{e] WSO wtat

*% CHH, M2t B S ALESH0] ARAEO| wat A S0l S0 M=
A", Dijkstra®l 2| =2 5)8 Holg = AFLICH

22 ™ak Z3|0|0{Lt AI7t MeleeAttack, RangedAttack, AreaEffectAttack 22 HEfoZ 27| RYs
SHOZ Mete £ JUCE 0hS0| EM|Q. OtLH H2 HHoj| 2} RELF 1] T S5HO| Hets X
o

HL
[> 1
i Io
2
i
2
HT st
= 4
fo ¢

Lol =H: E2[0]0f2] Jutofl w2t Aol HO|=E XSz ZFY & AFLICHL A= Hot=
¢ L A

‘JH OJH |_|-o

AQIEE DHE0] HM|Q.

© 2024 Unity Technologies

[
T HEE P EHQ. = S(0|017 FREAH EHY A= 0 0| HEFS MEf

127 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

=cO|9[0|E IiE

U2 AY EE0=E SE2 Y QRERES HEHEZ MUT WOl AHEE= BRIt HELICH I
QEHEYL 22 0| BEE 7HX| 1 QACHH C0|E{7} OFF GE0| SH|E|0f HZ2| AtER0] S0 &
AFLILH Z LR QEME| Zfxte| 273 HIo[E7t ML= = WS 42l EMK.

=
ot

Al WOl Lt stLtoll BHg 0B 7F MEE AYLICt

— LSS yolsts BE LolE 7. LIRS WANOER MM BRE, Hai, Vector3 39| HY
w220 Z3te 4 AL

I
n
ri
Mo
Ll
i)
m

x
I
i
>

o

21 =20| HIEtCOIE & Faldt=s HAE SalA AARA,

2t g W] 37| ATHEOR 32 4 AX/B Y QEHES Xt 1 st HEE Ho]H
HEE SAELICH TBET} S JHRIB (Ol REN, 7|28, ) SR 2 Al 2EFE S 2xto| Hlo|E

EAES A EUCL AY EEL 22 LIFE MH S22t S=0| M= S0{ELC,.

SC0I/0IEE S/ HIOIEHE B SIS0 A2l 5 HIOIHE E0|= 2[X<t HiHULICH HE
REHET} ZIX} MO SAHEE MESt= thil 0] SR HIOJE E XS 2EE= ZH0|E.

-

© 2024 Unity Technologies 128 of 147 | unity.com


https://unity.com/kr/releases/2022-lts

@ | Flyweight pattern |

Flyweight shared
data

Z2t0|FI0IE HES AHSI0] H|X 3t QEMEO M CIO|E S SRR,
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public class UnrefactoredUnitInstance : MonoBehaviour
{

public string factionName;

public Sprite factionIcon;

public int baseHealth;

public int baseAttack;

public int baseDefense;
public int baseMovement;

public int health;
public int attack;
public int defense;
public int movement;
public Vector3 position;
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private void Start()

{
RefreshUnitStats();

private void RefreshUnitStats()
{
health baseHealth;
attack baseAttack;
defense = baseDefense;
movement = baseMovement;

public void SetFactionData(string factionName, Sprite factionIcon,
int baseHealth, int baseAttack, int baseDefense, int baseMovement)

{

factionName;
factionIcon;

this.factionName
this.factionIcon
this.baseHealth baseHealth;
this.baseAttack baseAttack;
this.baseDefense = baseDefense;
this.baseMovement = baseMovement;

RefreshUnitStats();
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[CreateAssetMenu]
public class FactionData : ScriptableObject
{

public string factionName;

public Sprite factionIcon;

public int baseHealth;

public int baseAttack;

public int baseDefense;

public int baseMovement;

public class UnitInstance : MonoBehaviour

{

public FactionData factionData;

private void Start()

{
RefreshUnitStats();

private void RefreshUnitStats()

{

health factionData.baseHealth;
attack factionData.baseAttack;
defense = factionData.baseDefense;
movement = factionData.baseMovement;

int health;
int attack;
int defense;
int movement;

Vector3 position;
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Flyweight

The flyweight pattern is a structural
design pattern that optimizes memory
consumption across a multitude of
similar objects.

By centralizing shared data among
objects, this pattern significantly reduces
memory overhead and enhances
performance.

Flyweight: _
e L Toggle Flyweight

m
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[CreateAssetMenu(fileName = “ShipData”, menuName = “Flyweight/ShipDa-
ta”, order = 1)]

public class ShipData : ScriptableObject
{

public string UnitName;
public string Description;
public float Speed;

public int AttackPower;
public int Defense;

Ship 2L i 2t 274
= EH

2}
MYSIH, A= 22 0§ o

[SerializeField] private ShipData m_SharedData;
[SerializeField] private float m_Health;

public void Initialize(ShipData data, float health)
{

m_SharedData = data;
m_Health = health;

public void DisplayShipInfo()
{

Debug.Log($”"Name: {sharedData.UnitName}, Health: {m_Health}");

ShipFactoryOA 2FM SIHE MASLICH D2 A RENEC} 3R ShipDataZ 2t FME
x7|stetct.
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public class ShipFactory : MonoBehaviour

{

[SerializeField] private Ship shipPrefab;
[SerializeField] private ShipData sharedShipData;
[SerializeField] private float spacing = 1.0f;

void Start()

{
GenerateShips(16, 10);

public void GenerateShips(int rows, int columns)
{
for (int i = @; i < rows; i++)
{
for (int j = 0; j < columns; j++)
{

Vector3 position = new Vector3(i * spacing, @, j *
spacing);

Ship newShip = Instantiate(shipPrefab, position,
Quaternion.identity, transform);

newShip.Initialize(sharedShipData, 100);

newShip.name = $"Ship_{i * columns + j}";

HIOIEHE S B0 +R2 F M QAAHANM HEZE| AHEES
= = X S|

fLCY.

1
:
e

{7 | X| 22| X0l M Memory Profiler 7| X|& 71510 K2 2| HoFS 2Ist & Mot QIAO|ES S +=
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Use the WASD keys to move.

Dirty flag

The dirty flag is an optimization
pattern. It works by marking a piece of
data or a system state as "dirty" when it
has changed and needs to be updated or
reprocessed.

This flag allows the system to bypass

redundant operations and focus
computational resources where needed.

The level updates based on player position.
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public class GameSectors: MonoBehaviour

{
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public Player player;
public Sector[] sectors;

private void Update()
{
foreach (Sector sector in sectors)

{

bool isPlayerClose
.transform.position);

sector.IsPlayerClose(player

If (isPlayerClose != sector.IslLoaded)
{
sector.MarkDirty();

if(sector.IsDirty)

{

If (isPlayerClose)
{

sector.LoadContent();

}

else

{

sector.UnloadContent();

sector.Clean();
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public class Sector : MonoBehaviour

{

[Tooltip(“Minimum distance to load”)]
public float m_LoadRadius;

public bool IslLoaded { get; private set; } = false;
public bool IsDirty { get; private set; } = false;

void Awake()
{
Clean();
IsLoaded = false;

public void MarkDirty()

{
IsDirty = true;

Debug.Log($"Sector {gameObject.name} is marked dirty”);

public void LoadContent()
{

IsLoaded = true;

public void UnloadContent()

{
IsLoaded = false;

public bool IsPlayerClose(Vector3 playerPosition)
{
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=

return Vector3.Distance(playerPosition, transform.position
+ m_CenterOffset) <= m_LoadRadius;

public void Clean()

{

IsDirty = false;
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