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Input
Movement

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();
}
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2| ZE0lIM UnrefactoredPlayer 22iiA = LT B2 7|52 Y LICL 210|017t FA7to|
ZEoIH A28 s, g 2e|otn, 0|5 S X2 FLICH XIZ2 H|w X B2 S2HAX| T
D2MEE TIHSICHEH MH SX[617] 0124 E ARJILICE Player S2HAES O ZH2 o] E2iARE
2ot 2M2.

Movement

=)

[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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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| ZEE B3| 7|5 X[, AreaCalculator0il Cf %2 M[O|ZE F7}5lH
22kl M2 MIo|ZE I3t HMEES Mdshor & AULICE LEE0]| of7|of 22F=o|Lt
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Rectangle

GetRectangleArea .
9 +width

+height

AreaCalculator

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

+radius

GetCircleArea

CHEat 20| =& Shape 22HA S Holsl EM|.

public abstract class Shape

{
public abstract float CalculateArea();

0| ZE0i= CalculateAreazt= 0| 22| 4 MM ETE UELICE O|X| Rectanglet CircleO|
ShapeZRE &L o1H, 2F MO|Z= 2tXte| JH S A &St CH2 0 22 2NE

= A o=
SIS A
et o~ AELICH

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;
}
}

© 2022 Unity Technologies 13 of 99 | unity.com


https://unity.com/kr

© 2022 Unity Technologies

AreaCalculatorE CtS1} 20| Thaatet 4 JUSLICH

public class AreaCalculator

{

public float GetArea(Shape shape)

{

return shape.CalculateArea();

}
}
#H %l AreaCalculator 22{A = O|H| £t Shape S22 S 7&“‘e*l Toi5h= A1|0|’I°I
G2 7IHE = USLICL O|H| Y& AAE ME HASHK| g1l AreaCalculator 7|5

AreaCalculator

_ -

+GetArea(Shape s) +CalculateArea()

Rectangle
+width
+height

+CalculateArea() +CalculateArea()
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+speed:float
+direction:Vector3

+GoForward()
+Reverse()
+TurnRight()
+TurnLeft()
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Vehicle 221A9| 0fjA|= CtSat Z&LITH

public class Vehicle

{
public float speed = 100;
public Vector3 direction;

public void GoForward()

public void Reverse()

public void TurnRight()

public void TurnLeft()

BE0M AHEE &71= B AYS JHetotn S 2MR.
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Aol FolZl 220 w2t XH2F2 2%5h= Navigatorgtes 222 S FH £ AELICHL

public class Navigator

{
public void Move(Vehicle vehicle)
{
vehicle.GoForward();
vehicle.TurnLeft();
vehicle.GoForward();
vehicle.TurnRight();
vehicle.GoForward();
}
}

0| 22HAE AHZSIH O X}2F0|= Navigator 22142 Move HIMERZ TE %’ -
ASH, XtSKtet E2O= o Yol # S& AYLICL 8HX|2 Traino|2t= 2 AE
Tt = 0= ofEAH Entg?

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

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

not implementing
violates base class

7|Xte HEE O|2E £ OO Z TurnLeft2 TurnRight HAEE Train SeiA0A
ESE=Tel N ‘E‘até‘l—llif Navigator2 Move HINER 7|XIE P ot= B2, s 22l

T EstH LHE|X] %2 o7t WS LL OFR U UOLIX| S AHYULICL EXN RS
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<<Interface>>

+fieldA
+fieldB

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

Inheritance
“is a”

Composition
“has a"

Composition
“has a”
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public interface ITurnable

{
public void TurnRight();
public void TurnLeft();
}
public interface IMovable
{
public void GoForward();
public void Reverse();
}

RoadVehicle f81 RailVehicle RS ™ LSP ¥X|2 O HXSHA ME
QUELICL Car2t Train2 diEst= 7|2 SHAZRE ASEHLCH

lIIIiiiiiEiiiilll'
ITurnable

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

RoadVehicle

+speed
+turnSpeed

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

+GoForward()
+Reverse()
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public class RoadVehicle : IMovable,

{

public float speed = 100f;
public float turnSpeed = 5f;

public virtual void GoForward()

{

public virtual void Reverse()

{

public virtual void TurnLeft()
{

public 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

ITurnable
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public interface IUnitStats

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

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

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

public void GoForward();
public void Reverse();

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

public int Strength { get; set; }
public int Dexterity { get; set; }
public int Endurance { get; set; }
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é <<Interface>> ) é <<Interface>> ) <<Interface>> A é <<Interface>>
IMovable IUnitStats (DETGETEE] () IExplodable
+MoveSpeed +Strength +Health +Mass
+Acceleration +Dexterity +Defense +ExplosiveForce
+Endurance +FuseDelay
+GoForward() +Die() +Explode()
+Reverse() +TakeDamage()
+TurnLeft() +RestoreHealth()
+TurnRight()
\ ) . J J  \_ _J

) ) ) )

EnemyUnit ExplodingBarrel
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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; }
}

Zst= £0 IExplodable QIE{HO|AE Z=Jt8t & QI&LICE

public interface IExplodable

{
public float Mass { get; set; }
public float ExplosiveForce { get; set; }
public float FuseDelay { get; set; }
public void Explode();

}
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|AE FHE 4+ JAOD 2 IDamageable, IMoveable,
[UnitStatsoilM & RK ZEE &de

ES= S2 CHE QEmo|AS EHRTH RQHY|E §10| IDamageablert IExplodableS

public class ExplodingBarrel : MonoBehaviour, IDamageable, IExplodable
{

public class EnemyUnit : MonoBehaviour, IDamageable, IMovable,
IUnitStats

{
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depends

+door
+isActivated

+Open()

+Toggle() i 0
+Close

Lower-level object

Higher-level object

5t9| +=Z0M= CHE S22 DoorZt ALH, H7|0= 2 XIQHEEIE o
THO| ZHE|0] AFLICE 2HASHE X O 2 Debug. Log £0| F7t=|0| 2
2% S LIEFEL|C],

© 2022 Unity Technologies 26 of 99 | unity.com


https://unity.com/kr

© 2022 Unity Technologies

public class Switch : MonoBehaviour

{
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.");
}
}

Switch=Toggle HMEE S&3 B2
DoorOllA Z& SwitchZ HZE= & | tCh= 287 A ELICE Switche
22%|0| Door 29| CIZ &5, O|EE|H ZHE H7LE AU 228 &43tot= A0
A2 E|0{OF SHCHH o877t R?
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+Toggle()

+Activate()

+Deactivate()
Higher-level object

With dependency
inversion

+Activate()
+Deactivate()
Lower-level object

ISwitchableO| ZRst 42 HE|E AE{QIX] 27| |3t public Z2HE|, J2|1
Activate % Deactivate2h= MM = 2748 QIL|Ct,
public interface ISwitchable
{

public bool IsActive { get; }

public void Activate();
public void Deactivate();
}
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J2{H switch of2fiet 20| FHE[H, Eof 21T o[ Z5HX| g811 ISwitchable
S210[AE0] o E-ILICE

public class Switch : MonoBehaviour

{
public ISwitchable client;
public void Toggle()
{
if (client.IsActive)
{
client.Deactivate();
}
else
{
client.Activate();
}
}
}

¢HH ISwitchableS ##162{™ DoorS MZEMisHiof BfL|C},

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.");
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abstract abstract

Robot Switchable
+moveSpeed +delay
+searchRadius +activationTime

+FindPath() +Activate()
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subclasses can
derive from only
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Inheritance
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public interface IProduct

{
public string ProductName { get; set; }
public void Initialize();
}
public abstract class Factory : MonoBehaviour
{
public abstract IProduct GetProduct(Vector3 position);
// BE 30| 3RSk HME
}

HE2 24 HME0 = £ BESS Watof ShX|2, O 2of= o 7|5k S/E BRIt
A&LIC M2t IProduct QIE{HO|AE FolgtL|Ct.

Concrete
FactoryA ProductA ProductB
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IProduct QIE{HIO|A = HMIE AtO[2] S8 QA E HolgtL|Ct. 0] 6|A|MAE ProductName
DZ2ME[Q Initialized|A X|FO| ddst= ZE 2X0| & @AYLICEH
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CHS2 ProductA 8! ConcreteFactoryA MEQIL|Ct,

public class ProductA : MonoBehaviour, IProduct

{

[SerializeField] private string productName = "ProductA";

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

= value ; }
private ParticleSystem particleSystem;

public void Initialize()
{
// O] MZol gt 25 1} 2
gameObject.name = productName;
particleSystem = GetComponentInChildren<ParticleSystem>();
particleSystem?.Stop();
particleSystem?.Play();

public class ConcreteFactoryA : Factory

{
[SerializeField] private ProductA productPrefab;

public override IProduct GetProduct(Vector3 position)

{

[/ EE[Y QIARAS MHSY ME HEHE M7

GameObject instance = Instantiate(productPrefab.gameObject,
position, Quaternion.identity);

ProductA newProduct = instance.GetComponent<ProductA>();

/1 2 HZol AH| 27 &gt
newProduct.Initialize();

return newProduct;
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07|M= IProductE 1$5t= HE 224 MonoBehaviour7t 22| Z=a|H
=2 MHEFSLICE,

mjo

2t HE0| oA 1R2 Initialize HME 7IE & JY=X| FISHH L. GiA[Q
ProductA Z2|2 ParticleSystem2 X &SIH 0|= ConcreteFactoryAZt EAP
QIAEADHS mf Y MEILICEH S& AHhl= TE|2 S ER|7{sh= 228 ZE6HX| §ie,
DEHEN SENMOZ MEE|EInitialize HAED SETHLIC

CHS ME TZHE| A ClickToCreate ZEHET} 02| 3 ALO|E MESHH MZ CHEA|

S&I| E ProductA%} ProductBE 2tE= %%‘J% KEMIS| ATHE M| Q. ProductB= MM |
A2|E MMsta, ProductAs THE|E S0t 2ESBLICE

MED| HH2 2 HES 4T o 7t REYLICE 0HER

gt [#[0] M 0fl A Iﬂa RS MZ
J<§9I5HZ‘IE}E 7|E R¥o| HEEX| L09ﬂ1, I’ ZEE +EY It &L
2t HIEel LIS 2212 MF A Z2HA LR £ S =S HwX BA| XY & AELCL
4 32 MEER InitializeE S ESHE YYD AL 7|2 X MIF AIZ2 2X| ZRILICE

SHA|2H olm B S &St H Ch4-2| S22k ME S2HAE 2HS0{0f Btot= THHO|
UFLICH CHE THE 2 OPE7EX| 2 0| 2 Q1o 2FZhe| QS| =Tt &/ dist, o] = O CHfet
HMEo| ZRotX| JCtH gloE == QB EILIC

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.

Click on the maze to
create a product.
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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.

Ol Al: Ete=st 5 AlAH

. —
2712 MonoBehaviourZt Ho|El thest Z2 A|ARE T2SHM|2.

— N2 Al LERES| HMO| A= ObjectPool

—  IZ2|Hof| =7t PooledObject ZEHE., =H|El 2t 50| E0f| Chst HHAAE
FX[8H= ol =80| guCh
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ObjectPoolollX 2| 37|& HYst= EE, X{&35l3H = PooledObject Z 2|
ST 2 M (2 Of|AlQ] ARH)S MFEHLICE

public class ObjectPool : MonoBehaviour

{

SetupPool HIMEE 2E2
ObjeCtTOPOO|°| M =
=0

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

/) g QUMES BAN M

private Stack<PooledObject> stack;

private void Start()

{
SetupPool();

/1 EHE(REE AXE + Q2 W =E)

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);
}
}

ps]]

b AlSHE| £ 2 BH|C},

[

E5t0] AIYE2 0l B

H, E XMHHE

E2 MHBLICL PooledObjectsS| AEHS M Z OHE CHS

E
AEASISHY initPoolSize 24 2 k| ELIC} Startof SetupPoolS
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00k

E2 = =28 AM(GetPooledObject)st E2 sliE st=22 et (ReturnToPool) &
I

/7 BOIA A W HE|S Al QHFES wreisC,
public PooledObject GetPooledObject()

{
// EO0| Z83| 3X| AOH MZL2 PooledObjectsE QUAEIAGIBILICE,
if (stack.Count == 0)
{
PooledObject newInstance = Instantiate(objectToPool);
newInstance.Pool = this;
return newlInstance;
}
// J"EX koM ZEOM CE =8 7INSLICH.
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|[0{ 42 TP A PooledObJectE BHELICH J™X| ko™
A8 7hstt THg R4S gteteiL|tt, 20| £23| 2 Z3R0= A2 7|ZE Al QLEXME|

CHet 2|2 ARF 7k 2toF BfL Lt

HF

J2{™ GetPooledObjectE S Z3t
0| &/2| ™M A|7H0F BL|Ct.

S2H0|ANEE ZYE QEMEZS HXiZ|=

ZYE 2t 4= BHX| ObjectPool= &Z5H7| 2I2t 212 PooledObject ZEHES 7HELICE

public class PooledObject : MonoBehaviour

{
private ObjectPool pool;
public ObjectPool Pool { get => pool; set => pool = value; }
public void Release()
{
pool.ReturnToPool(this);
}
}
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Active pooled objects

Inactive pooled objects
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2021 0|2t T2 UnityE AHE F0|2tH UEQI QENME Z& A|AHI0| XD,
2| oflA|0| MK E PooledObject EEi= ObjectPool 22iAE XINH O Z ohE LRI} glELICE

UnityEngine.Pool

H1J

QEHE ZF IH2 O[H| Unity 202101|A‘| XH| UnityEngine.Pool APIE XIQE H=
22| AFSELICH Ol API= QEXE E IjHE JHX|= QEMEE FX6}7| 2|ot A= 7|4t

ObjectPool2 MSELICt HR0 [EfEf CollectionPool(List, HashSet, Dictionary §)=
AEE £ AELICH

HE ZTZHE M HX)0|M= HAH Z AEHETC{0|4 BRSHX| Qb5 LICH CHA! AEHo|

using UnityEngine.Pool; 2t2IS AI83t0 & ATEEES AH0|ESHMR. J2{H LEQI

ObjectPoolZ ZAIH| 22 Mg 4= ASFLICL
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using UnityEngine.Pool;

public class RevisedGun : MonoBehaviour

{

le,

// Unity 2021 O[& HHO|AM AtE 7ts8t AEf J|dt ObjectPool
private IObjectPool<RevisedProjectile> objectPool;

// olol Eo = 7|E x5S tietely & of oE et
[SerializeField] private bool collectionCheck = true;
// 29 8% Ao 37|E MOost= FIt M
[SerializeField] private int defaultCapacity = 20;
[SerializeField] private int maxSize = 100;

private void Awake()

{
objectPool = new ObjectPool<RevisedProjectile>(CreateProjecti
OnGetFromPool, OnReleaseToPool, OnDestroyPooledObject,
collectionCheck, defaultCapacity, maxSize);
}

// REHE Z2 MS ¥=g WS O =EE
private RevisedProjectile CreateProjectile()

{

RevisedProjectile projectileInstance =

Instantiate(projectilePrefab);

projectileInstance.ObjectPool = objectPool;
return projectilelInstance;

}

/] RBRE ZEZ g=g oty 0f ==&
private void OnReleaseToPool(RevisedProjectile pooledObject)

{
pooledObject.gameObject.SetActive(false);

}

/7 REME BolM CIZ =g AMY o 35
private void OnGetFromPool(RevisedProjectile pooledObject)

{
pooledObject.gameObject.SetActive(true);

}

private void OnDestroyPooledObject(RevisedProjectile pooledObject)
{

// BYE g2o| Af H42 £y o SH(EYE UME i)

Destroy(pooledObject.gameObject);
}

private void FixedUpdate()
{
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public class RevisedProjectile : MonoBehaviour

{

private IObjectPool<RevisedProjectile> objectPool;

/ ZAHIOf ObjectPoolol CHot HHAHAE H|IFdH= 38 ZEIHE|
publlc IObjectPool<RevisedProjectile> ObjectPool { set =>
objectPool = value; }
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ChE2 7t thedt d=E9| o AIYLIT.

using UnityEngine;

public class SimpleSingleton : MonoBehaviour

{
public static SimpleSingleton Instance;
private void Awake()
{
if (Instance == null)
{
Instance = this;
}
else
{
Destroy(gameObject) ;
}
}
}

38 ™Y Instances MOl A Singletong| IAEA SILIE ZHA| ElL|C},

Awake HMEN A QIAEIAT} O|0] MH |0 JL=X| ZHQIBILICY, InstanceZt @R nullo|H
QIAEALE 0| EX QENMEZ MHEEIL|CL 0| LEHELE Moj|M 7HE A Hi A= E0[0{of
gLt

J™X| $OH 0| QAR AE SX|20[0{0} 5HH, AZE0| MoflA I3t AEHEE @7
St ZEA| St= 2 Destroy(gameObject)E S &gtLICt.

ZELO| AIZ L Z0IM = 0|2l A LEXMEN AFEEE A= 2, Awake?
ZE2 A QEMER RX[5t1 LIHX|= H|7|gL|Ct.
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Singleton

The singleton pattern ensures
that a class can instantiate
only one instance

of itself with global access.

Click the mouse to play a
sound from the singleton
AudioManager.Instance.

© 2022 Unity Technologies

e ¢

destroys any duplicate

instances on Start.

@

removes
duplicate instances

Singleton

. destroys any duplicate
only one instance

of itself with global access. Lot (B

@ Click to play a sound.

Click the mouse to play a
sound from the singleton
AudioManager.Instance.
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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) ;
}
}

Instance= O|X| Z2}0[Hl instanceX|® LEQ| 28 TZ2MHE|QULICL AZES NS
Axg =7t E = QAR AT QEX] EQlstN Q. QAHATL EXYSIX| FOH
Setuplnstance HIME7t MEot HEHE S 2t= A|Q) QEFE S BHEL|CL

o T

Hu

DontDestroyOnLoad(gameObject)&= M
oA RILICE O|H| A2 E QIAE A= X|&HO0|H
RXAIELCE

E2 8 AE FZ0IM H2E0| XXX
,AILOIM NS HEGHE HEIE HEHE
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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)
{
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) ;
}
}
}
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public class GameManager: Singleton<GameManager>

{
/1
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action/request

ICommand Command object Command stack/buffer
interface

Invoker

HUE QEMES (47| Ho|Lt A% 22 HMo| £51 QEMEO| A3 EfO|YS Tlof2 £
UBLICL Ol B2 BT 22 71558 $LICE J21 C20lls 20| HSS LIS HyE &
AEZ TTHOR XIHSIHLE S HA 4 ALt

7t LQBILICEH O] HUME QEHHEE|=

public interface ICommand

{

void Execute();
void Undo();

of ol AloIl A= BE AAZ 0| HS0| ICommand SIEHOIAS HEFLICHAA SeAR
T 25 US).

f 712
HUME

_n_J\'

QEHNHELE XA Execute X Undo HIMEE Me|grL|Ct, atA] Aol O B
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m|ﬂ| ||-|

Al
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public class CommandInvoker

{
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 > 0)
{
ICommand activeCommand = undoStack.Pop();
activeCommand.Undo();
}
}
}
O|Al: & A 7158 OlS

E20[0{E ol Z2[A|0|M2| 0|2 Qtoj| M 0| SSHEE 1oist= AL E o2 SELICH
HX Z2[0]o{2] /K| 0|52 X2[t= PlayerMoverE &t

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,
boardSpacing, obstaclelayer);

}

S2l0]01E SMES Lol w2t stz 213 Move HIM =2 Vector3E
Zo|FHAEE AHE3H M H Tt LayerMaske| Hg XY +E JSLICEL EE A
HEsl2= g=9 F&H mfE XM= M2 EIHYLIC

[

© 2022 Unity Technologies 63 of 99 | unity.com


https://unity.com/kr

Command

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

UNDO REDO
FORWARD

LEFT RIGHT

‘ BACK

Click the buttons to move,
undo, and redo.

FHWME IHEH S [}22{™ PlayerMover? Move HAEE QEHMER A ELICH MoveE
™ S £St= i, ICommand QI E{H|O|AE ¥ EH= MER S2A Q! MoveCommandE
ohSLC

public class MoveCommand : ICommand

{
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) ;

© 2022 Unity Technologies

ICommand0i= 1eisIe = 222 XA E Execute HIMET EQStL|C RoistE{= 2ZI0|
2910|E of7|0fl MEE| 22 movement HIE{ 7t = MoveE S E¢HL|C}

ICommandOfl= ¥E O HE = S¥5H7| ¢/t Undo HIMET EREILICE O] Al M=
Undo 2%|0| 0|5 HIE{E Z45tH, 7| 2X o2 E20|0{E BitHH o= Lo LT},
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MoveCommandi= &#¥3}{0f 5t= 2= M2t0|E S MEeILICE 0|5 M dXt= ZFeiLIct. of

oAM= At PlayerMover ZEHEQ} 0|5 HIE{E XA EILICH
F e o HHEE otE 1 T Q3 Ii2t0|E{ 2 M EHSH CommandInvokere X
ExecuteCommand % UndoCommand H[A|E7} MoveCommandOfl M E/L|Ct 2™

MoveCommand®| Execute SE& Undo7t A E|H A3 F| A ABOM FHHE QENEES
EPSko1{W ol )

InputManager Commandinvoker <<Interface>>
ICommand

+forwardButton +undoStack

RunPI C d
+RunPlayerCommand() unriayercomman +ExecuteCommand() +Execute()

+0OnUndolnput() +UndoCommand() +Undo()

RunPlayerCommand

PlayerMover MoveCommand

+obstacleLayer -playerMover

-movement
+Move() +Execute()
+Undo()
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J\

InputManagers= PlayerMover?| Move HIMEE &Y SE6HX| & L|Ct
L4 RunMoveCommand HMEE F7t510] |22 MoveCommandE ZHEX
CommandInvoker2 M&SHL|CE

private void RunPlayerCommand(PlayerMover playerMover, Vector3

movement )
{
if (playerMover == null)
{
return;
}
if (playerMover.IsValidMove(movement))
{
ICommand command = new MoveCommand(playerMover, movement);
CommandInvoker .ExecuteCommand(command) ;
}

OJH| UIHES| Lt onClick OHIEE AH5I0 47112] 0|& WIEE 71l RunPlayerCommandE
SEYLICL

MZ T2HE|A InputManagerE O EA| IR KIMS| ATEILE 7 |EE = AJIIES
Algste 22 2™ MYSINR. o[ E2[0|0{= D|2E EHME 4~ QUSLICE A A HES

=] AZ olHO R E[S0H7HM|R.

dya oy

CHAl &% = A3 3|2 7|52 o2 HUE QEMES MYSHRO0| IS 73 E 4= ASLIC
HUE HIHE ALSOIH SYT HEEZ WS AIFAE MAY + ASFLICH

EYHES =M 5 S=2IsHE ZE 7|20[Lt SH0| E2|HE= HE AIYS o= SRS
HUE HECZ Z21|0[0| BSS MISHH SEE EW ZHHSH| E*o*sa* = AsLch

OI-

HH Z{HE TS 2 CHE CIXIQ IS ST} OREER 2 o B2

o X5 RYELICEL =7t S2HAL
QUE{H|0| AT} O Z2|AH 0| Mol M HEHE QEMEE HYZSH= O] Z2¢t 0|HE MBSt ?IXIE

mfost Z a0 gfLCt.
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command | command | command | command | command | command
object object object object object object
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Undo Redo
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S20|01= FHHE Yottt W2ish 2MQ. £ AIFM FH2IE = Goll M AS AL
ZEE2E SX0|H 2= H2|AHU HE 268 UEHHD, I HES F2H 3522
HIgtL|oh 3z ol ZatstH JH2IE = AKX = CHA| 7| &EfZ A UA| ELC

Al 2 Aef ol

AYolM = &= 2HE0| ORI X[, 2EFA0H| HBE|= O{2] A|AHS FX3H0f BfL|C.
FH2EQ| Cret HEHE LIEtH= CHoj01 TS T2 thaat 22 25 AYLICh

% 7HX| Xt0|HO| AX|2H Z2 KELL FAFRILICE

— Ol Cto|o{a 2 o4 ZHX| HEH(CHZI/M RU7I, 271, ZE27], HE §)2 F85H,
O Aol il HEH SHLIRF HE|E SEfALICE.
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public enum PlayerControllerState

{

Idle,
Walk,
Jump

public class UnrefactoredPlayerController

{

O A| ZH-dst
HEHot SEE

private PlayerControllerState state;

private void Update()

{
GetInput();

switch (state)

{

: MonoBehaviour

case PlayerControllerState.Idle:

Idle();
break;

case PlayerControllerState.Walk:

Walk();
break;

case PlayerControllerState.Jump:

Jump() ;
break;

private void GetInput()
{

/1 7] 9 HZ HEE NE|

private void Walk()

{
/1 @I =2H

private void Idle()

{
/1 7| Aef 2%

private void Jump()

{

// BE 23

gotH
=
=

Z7t5t2{™ PlayerController A3

L]

ZtE 2 st 2T PlayerController AR EJt
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70N = LEIE &
FI XM2|gLct of H 12 785}7| 2I¢H IState QIE{H|O|A S BHELICE

public interface IState

{
public void Enter()
{
/1 MEO| XMZ T mf HdAE= IS
}
public void Update()
{
/7 DY 22X MER AMEjZ2 Meste =7 xE
}
public void Exit()
{
/1 MEHOIM Blofd mf MAEE= FE
}
}

AUollM 2t 4 AEf= IState QEHO|AE ARHBiL|C

—  Entry: 0| X2 e HZ TS of HAELICE

—  Update: 0| 222 0 m2f|QJ0OCH A EL|CH(Execute == TickO|2t 1 E &),

=2|0f| th$t FixedUpdate, LateUpdate §2 A8t MonoBehaviourk &
Update HIMEE FII2 MOAHEZ S  JASLICE

Update?| 2E 7|52 dE HES E2|Hdts =A0| ZX|2 Wintx] 2 =S
AHPILICH
—  Exit: 0| 2X9| I=&= HEHOM BO{Lt MZ2 HEiZ Hetk|7| Toj| 2> EL|Ct.

IStateS F&SH= 2} AEHOf| LSt 22HA S FHS0{0F ELICH ME Z2HEN M=
WalkState, IdleState, JumpStateOl CHell HEo| SefA 7 MHE|AHELIC

ot 20| Qs HEE E27H TSEE WX 28 TS AlL
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CHE ZaliA el StateMachine2 HEE S 27t HEH0]| TSI HEHOI|IM HOlLL= YRS
ZH2|SLICE M| Z7HX] Ol A| AbEHF 2HAEl StateMachine?| ZE Of|A|= CH2at Z&LICt

[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 Update()
{
if (CurrentState != null)
{
CurrentState.Update();
}
}
}
IHE S 27| 2I3H StateMachine2 22|E 2= 2} HEljo] Ciot 38 RERMEES
&zt CHo| A<L0= walkState, jumpState, idleState). StateMachine2

MonoBehaviourOi Al &K foD 2 WHRIE ALESHY 2} QIARAS HFEILICH

public StateMachine(PlayerController player)

{
this.walkState = new WalkState(player);
this.jumpState = new JumpState(player);
this.idleState = new IdleState(player);
}
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— Z MEj QEMEE AHEQOZ TransitionTo HIAE
A

MAX| et ZE O2t0|HE MEE & JASLICH ME TEME| M PlayerController=
|- 2t

=
24 AtEfOl N RS0, T Aotk 2t NS
0Nl &),

HCl0|ESH= | AFERfLICHOL2H IdleState

StateMachineoi| CH3ll ot F0{0F & LIE2 Cr3 1t Z&LICt.

—  Serializable 42 AF83t0] StateMachine 3! 28 ZEE QIAHIE 0| EAIE 4= ASLICH
J2{H CHE MonoBehaviour(PlayerController EE= EnemyController S)7t
StateMachineg HEZ AH8Y £ JUHLICH

—  CurrentState ZZHE|= Q17| MELICE. StateMachmeIWI" HAHOZ
O HEE MHSIX| g&LICE J2{H PlayerController 22 2|8 QEMEL=
Initialize HINEE SE310] 7|2 MEHE MYS 4 S&'%LIEF.

OHE|E MENE HABILICE StateMachine QIARHAE M

(AFEH Al XEA| EEHE 2 MEf2 MEFs 4 Q&LCH

Ol A| Z2HE0|| M= PlayerController?t 0[0] StateMachine0i| CH$t 2| HHAE
Zasto 2 Sttel player Db2t0E 2F M EILICE

2} e QEHMET} R LIS 252 BH2l5t0], AY QENEL HEHES Hayety| 2l
WO ME|S PR 2013 S 4 YBLICH 2 QUHEL IStateS THSHE X
S2HAS FBILICL SOLID %0} Tf2 AES Cf 27154 0|0l A E Aefol chst
gL HAZ SXFLIC

CI22 IdleStatel OA|QLCY,

public class IdleState : IState
{
private PlayerController player;
public IdleState(PlayerController player)
{
this.player = player;
}
public void Enter()
{
/1 HEO MZ T o dA== A=
}
public void Update()
{
// Z20| CtE MEfE H5T| 28l
/] EMSI=X RS AX[SH| L%t 2F It
}
public void Exit()
{
/1 MEHOIM Bloie mf MAEE= IE
}
}
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In this example, the text label and
mesh color changes, depending on

St at e the player’s internal state.

Current State:

The state pattern allows an
object to change its behavior
based on an internal state.

Each state determines the
conditions for transitioning to
another state.

Use WASD keys to move.
Press Spacebar to jump.
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using UnityEngine;
using System;

public class Subject: MonoBehaviour

{
public event Action ThingHappened;
public void DoThing()
{
ThingHappened?.Invoke();
}
}

MonoBehaviourd| A Ar&5t0] O &A| A EMEN AT &2 QUX|TH
oljof sh= 242 OfElLICE.

1B

a

o

A

AREA KA HAEH B2 AHO|EE Al =|X|2 System.Action2 CHE 22| 220
S ELICH OHIE L} b M2t0|E{ & &3l 0f 3tz R0 = Action<T> &2|AH|0|EE

=2 L-O

A8l 2|2 otofl List<T>2 HERLICHZICH 1671 TH2t0[Ef).

ThingHappened= AH| OJHIEO|H, =X|= DoThing HIME0M S EEL|CE

O[HIEZ £l Ci7|e 4= A2 of|A| Observer 2EHAE DHE 4= YUSLICH o7 M=
MOo|E 2|8 MonoBehaviourg AM&6HX| T HIEA| O & He = ELICH
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public class Observer : MonoBehaviour

{
[SerializeField] private Subject subjectToObserve;
private void OnThingHappened()
{
// OIHIEQ| SE3ste ZE ZE2 7|2 0|
Debug.Log("Observer responds");
}
private void Awake()
{
if (subjectToObserve != null)
{
subjectToObserve.ThingHappened += OnThingHappened;
}
}
private void OnDestroy()
{
if (subjectToObserve != null)
{
subjectToObserve.ThingHappened -= OnThingHappened;
}
}
}

O AXHEE AU QEHNEN HZAStT QAAHE +M0j| U= subjectToObservers
£x38t0{ ThingHappened O|HIEE 4=Al Ci7|&fL|CE,
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(AE 710|=0] BE A& ALE).
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Observing objects are unaware of
each other and react independently.

Observer

The observer pattern creates
a ‘one-to-many’ dependency
between objects.

In this example, they play a sound,
animation, or particle effect.

As one object (the subject)
changes state, the other
objects (the observers)
respond automatically.
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Observers

Click the button to
invoke an event.

Subject

ME ZT2HE|M ButtonSubject= AHSXLZE OFRA HESZ Clicked O|HIEE
SESLE ghL|ct. J2{H AudioObserver U ParticleSystemObserver ZEZHEJ Q=
ofz| CHE Al @ENET Qo WAOZ O[HIEL SHE = ASLICH
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public class Health: MonoBehaviour

{
public event Action HealthChanged;
private const int minHealth = 9;
private const int maxHealth = 100;

private int currentHealth;

public int CurrentHealth { get => currentHealth; set =>
currentHealth = value; }

public int MinHealth => minHealth;

public int MaxHealth => maxHealth;

public void Increment(int amount)
{
currentHealth += amount;
currentHealth = Mathf.Clamp(currentHealth, minHealth,
maxHealth) ;
UpdateHealth();

public void Decrement(int amount)
{
currentHealth -= amount;
currentHealth = Mathf.Clamp(currentHealth, minHealth,
maxHealth) ;

UpdateHealth();
}
public void Restore()
{
currentHealth = maxHealth;
UpdateHealth();
}
public void UpdateHealth()
{
HealthChanged?.Invoke();
}
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HealthChanged O|HIES S EELICL HealthOl= A/QIZ2)|0| 2%[0] ZEtE|X| QFOMH,
HIO|EE s2|AL E0l= HIMEDH JUELICH

SHX|2t CHE 29| QEH E = Health XHH|E =ZotR| b&LICH s 22
HealthPresenterg of|2tsl X z|&fL|Ct,

public class HealthPresenter : MonoBehaviour

{
[SerializeField] Health health;

[SerializeField] Slider healthSlider;

private void Start()

{
if (health != null)
{
health.HealthChanged += OnHealthChanged;
}
UpdateView();
}
private void OnDestroy()
{
if (health != null)
{
health.HealthChanged -= OnHealthChanged;
}
}
public void Damage(int amount)
{
health?.Decrement(amount) ;
}
public void Heal(int amount)
{
health?.Increment(amount);
}
public void Reset()
{
health?.Restore();
}

public void UpdateView()

{
if (health == null)
return;

if (healthSlider !=null && health.MaxHealth != 0)

{
healthSlider.value = (float) health.CurrentHealth / (float)

health.MaxHealth;

}
}
public void OnHealthChanged()
{
UpdateView();
}
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The Model contains data. The View
represents the Ul. The Presenter

MVP acts as an intermediary between them.

Model View Presenter is an
architectural pattern.

Like the other design
patterns in the Model View
Controller family, it applies
separation of concerns to

parts of the application.
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