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Structural Design Patterns

* Adapter

* Bridge

* Composite
* Decorator
* Facade

* Flyweight

* Proxy
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Adapter

* Adapter works as a bridge between

two incompatible interfaces
* Object adaptor
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Inheritance vs. Composition

Inheritance Composition

A ‘ Client |09| Service |

chiid | | child |




Object Adaptor

* Client Interface describes a protocol that other classes must follow

* Adapter is a class that implements the client interface and composite
a service object

@

@ «interface»
Client 1 S Client Interface

+ method(data)

I
(5 .
I
]
L[4 3)
Adapter Service
- adaptee: Service =] ...
+ method(data) + serviceMethod(specialData)

[8]
n

specialData = convertToServiceFormat(data)
return adaptee.serviceMethod(specialData)




Class Adaptor

* Inherit from both c

ient and service class

Client

lir

Existing Class

I

+ method(data)
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Service

I

+ serviceMethod(specialData)

A

Adapter

+ method(data)
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specialData = convertToServiceFormat(data)
return serviceMethod(specialData)




Example: MediaPlayer

<<|nterface>>

AdvancedMediaPlayer

+playvic(} : void
+playiipd{):void

VicPlayer

NMpdPlayar

+playVLC{) : void
splayMpd() @ voud

+playvLC{) : void
+playMpd() : voud

<<Interfaces=

MedaPlayer

+play() : void

implements

implements

AudioPlayer

MediaAdapter
-advancedMedia
Player :
yseg | AdvancedMedia | jgas
— Player e

-mediaAdapter ;

MediaAdapter

+MediaAdapter|):

void
+play) : void

+play() : void

https://www.tutorialspoint.com/design pattern/adapter pattern.htm
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Bridge Pattern

 Split a large class into two separate hierarchies: abstraction and
implementation
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Bridge Example: Colorful Shapes
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Separating Shape and Color

* The Bridge pattern attempts to solve this problem by switching from
inheritance to composition

m A «contains»
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Using Composition to Implement New Function

Client @m% abstraction.featurelm
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Abstraction

«interface» @

- 1: Implementation

Implementation

: .+ methodl()

o
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+ featurel() + method2()
== + feature2() + method3()
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Composite Pattern @ %
* Compose objects into
a @ @

a tree structure
Hammer
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Document Structure

* Recursive composition of text and graphics

composite
(column)

composite
\row)

composite
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Composite Pattern &
Draw{Window)
intersects{Point)
Insert(Glyph, int)
Character Rectangle Row
Draw(Window w) © 1~~~ Drawy(...) Draw(Window w) ©-
Intersects(Point p) 9 : Intersacts(...) Intersects(Point p)
| p : Insen{Glyph g. int 1)
charc ' -
h E E Polygon
return true if point p .ﬁ E Drawy...) insert g into
Intersects this character : Iintersects(. .)

w->DrawCharacter(¢H

for all ¢ in children
if c->Intersects(p) retumn true

forall ¢ in children
onsuro ¢ is posibonod
correctly;

c->Draw(w)




Composite Structure

e Component interface describes
operations that are common to
both simple and complex elements
of the tree

e Leaf is a basic element without
sub-elements

* Container (aka composite) is an
element that has sub-elements
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Client r/

«interface»
Component

+ execute()

é;‘ |

+ execute()

0
n

\\

Do some work.

Composite

- children: Component[]

+ add(c: Component)

+ remove(c: Component)

+ getChildren(): Component[]
+ execute()

il
.

Delegate all work fo )
child components.




Decorator

* Attach new behaviors to objects by placing these objects
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Embellishing the User Interface (Decorator)

* Decorator Pattern: support embellishment by @
transparent enclosure
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FACADE
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FACADE

* Define a new interface for existing many objects

@ Client

(%

@

Facade Additional
1 Facade
—2>] - linksToSubsystemObjects 8 ]
- optionalAdditionalFacade
+ subsystemOperation() ]», + anotherOperation()
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FLYWEIGHT

* Fit more objects into RAM by sharing common
parts of state between multiple objects
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Example: Game Displaying

foreach (p in particles)
p.draw(canvas)

p = new Particle() \
p.coords = coords

p.vector = target.coords
p.speed = weaponPower

p. color = "red”
p.sprite = "bullet.jpeqg”
Game.addParticle(p)

=1+ fireAt(target: Unit)

Game Particle

+ particles: Particle[] + coords
+ vector
+ speed
+ color
+ sprite

+ addParticle(particle)
=4 + draw(canvas)

+ move()
+ draw(canvas)

RAM cost

coords: 8B
vector: 16B
speed: 4B
color: 4B
sprite: 20KB




Unique (extrinsic) state Repeating (intrinsic) state
(mutable) (immutable)

Particle

MovingParticle

+ coords .
+ vactor - particle - color
+ speed * - coords Lots - sprite
- vector . . ]

+ color - speed + Particle(color, sprite)
+ sprite P Few| + move(coords, vector, speed)

1 + MovingParticle(...) + draw(coords, canvas)
+ move() =] + move
+ draw(canvas) : + draw(canvas)

y i

1] | p—

0

particle.move( particle.draw(
coords, vector, speed) coords, canvas)




Game

+ mps: MovingParticles[]

- particles: Particle]] K>

+ addParticle(coords, vector,
speed, color, sprite)
+ draw(canvas)

Particle

- color
- sprite

+ Particle(color, sprite)
+ move(coords, vector, speed)
+ draw(coords, canvas)

)

Unit

+ fireAt(target: Unit)

a
a
n

Game.addParticle(coords,

"red”, “bullet.jpeg”)

target.coords, weaponPower,

!

MovingParticle

- particle
- coords
- vector

- speed

+ MovingParticle(...)
+ move()
+ draw(canvas)

B = 21KB 0

RAM cost coords: 8B
vector: 16B

color: 4B speed: 4B
sprite: 20KB  particle: 4B
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Client

DATABASE

Client

Client

Client

Client
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Proxy Structure @ Client

* Lazy initialization
* Access control

e Local execution of a remote @

service
* Logging requests
* Caching results
* Garbage collection

|

«interface»
Servicelnterface

+ operation()

Proxy Service
- realService: Service
+ Proxy(s: Service) o + operation()

+ checkAccess()

+ operation()

realService =s

a

if (checkAccess()) {

}

realService.operation()




Example: Internet Proxy

uses <<interface>>
7 AN
7 z \\
implements P implements N
7 7 \

https://www.javatpoint.com/proxy-pattern



https://www.javatpoint.com/proxy-pattern
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