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ADAPTER

Aplikace, ktera pouziva volani pres jiz definované rozhrani
Potfebujeme zapojit novou komponentu, ktera ma odlisSné rozhrani

Vytvorime tfidu (adaptér), ktera vystavuje pavodni rozhrani a provadi prevolani pres jeji rozhrani

Pripojeni adaptéru v run time

Client

Object
Adapter

imerface

Target

operation ||

b

Adapter

operation|]

Adaptee
adapt

specfic
Operation(]

Pripojeni adaptéru v compile time
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PROXY

Potfebujeme obalit volani komponenty néjakou (obvykle sdilenou) funkcionalitou aniz bychom museli modifikovat plvodni
objekt.

Proxy ma stejné rozhrani jako objekt, ktery proxuje. Rikdme tomu i jinak aspekt.
UmozZnuje zastupovat objekt, aby bylo mozné napfriklad ridit pristup k pdvodnimu objektu
Proxy objekt ma stejny interface jako puvodni objekt

Proxy dodava dalsi logiku do volani ptvodni sluzby

Priklady:
Logovani - pri jakékoliv volani metody chci toto voldni zalogovat
Security - pfi jakémkoliv volani metody, chci ovérit zda ma volajici pravo provolat metodu
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PROXY

public interface WizardTower { public class Wizard {

private final String name;

void enter(Wizard wizard);

}

public Wizard(String name) {
this.name = name;

}

@S1f4j
public class IvoryTower implements WizardTower {

@Override
public String toString() {
return name;

}
}

public void enter(Wizard wizard) {
LOGGER. info("{} enters the tower.", wizard);
}
}




@S1f4]

public class WizardTowerProxy implements WizardTower {

private static final int NUM_WIZARDS_ALLOWED =

private int numWizards;
private final WizardTower tower;

public WizardTowerProxy(WizardTower tower) {
this.tower = tower;

}

@Override
public void enter(Wizard wizard) {
if (numWizards < NUM_WIZARDS ALLOWED) {
tower.enter(wizard);
numWizards++;
} else {
LOGGER. info("{} is not allowed to enter!",

2lc
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wizard);
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Red wizard enters the tower.

White wizard enters the tower.

Black wizard enters the tower.

Green wizard is not allowed to enter!
Brown wizard is not allowed to enter!
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FACADE

Potrebujeme skryt komplexitu svého programu za tzv. fasadu. Jedna se o princip abstrakce, kdy z naseho
systému vystavime API, kterym zprostredkovavame pouze funkcionalitu, kterou potrebuje klient a jesté

zplsobem, aby pouZzivani pro néj bylo co nejjednodussi a nejstabilnéjsi.

Tedy konzument nemusi:
opravovat svlij kdd pfi kazdé Upravé naseho program

Rozumeét nasemu kodu

Facade pattern — Diagram of sequence
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FACADE
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FACADE

public class CarEngineFacade {
private static int DEFAULT_COOLING_TEMP = 90;
private static int MAX_ALLOWED_TEMP = 50;
private FuelInjector fuelInjector = new Fuellnjector();
private AirFlowController airFlowController = new AirFlowController();
private Starter starter = new Starter();
private CoolingController coolingController = new CoolingController();
private CatalyticConverter catalyticConverter = new CatalyticConverter();

public void startEngine() {
fuelInjector.on();
airFlowController.takeAir();
fuelInjector.on(); v o tu T .
fuelInjector . inject(); Po zapouzdreni (“schovani”) complexity
starter.start(); za fasadu vypada volani takto:
coolingController.setTemperatureUpperLimit(DEFAULT_COOLING_TEMP);
coolingController.run();
catalyticConverter.on(); o

}

public void stopEngine() { facade.startEngine();
fuelInjector.off();
catalyticConverter.off();
coolingController.cool(MAX_ALLOWED_TEMP);
coolingController.stop()
airFlowController.off();

facade.stopEngine();

)




DEKORATOR

Pridani funkcionality do existujiciho objektu bez jeho modifikace
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DEKORATOR

public class FileDataSource implements DataSource {
private String name;

public FileDataSource(String name) {

public interface DataSource { this.name = name;
void writeData(String data); }

String readData(); public void writeData(String data) {

File file = new File(name);

try (OutputStream fos = new FileOutputStream(file)) {
fos.write(data.getBytes(), 0, data.length());

} catch (IOException ex) {
System.out.println(ex.getMessage());

}
}

public String readData() {

char[] buffer = null;

File file = new File(name);

try (FileReader reader = new FileReader(file)) {
buffer = new char[(int) file.length()];
reader.read(buffer);

} catch (IOException ex) {
System.out.println(ex.getMessage());

}

return new String(buffer);




DEKORATOR

public class DataSourceDecorator implements DataSource {

private DataSource wrappee;

DataSourceDecorator(DataSource source) {
this.wrappee = source;

@Override
public void writeData(String data) {
wrappee.writeData(data);

}

@Override
public String readData() {
return wrappee.readData();

}

public class EncryptionDecorator extends DataSourceDecorator {

public EncryptionDecorator(DataSource source) {
super(source);

}

@Override
public void writeData(String data) {
super.writeData(encode(data));

}

@Override
public String readData() {
return decode(super.readData());

}

private String encode(String data) {
byte[] result = data.getBytes();
for (int 1 = 0; 1 < result.length; i++) {
result[i] += (byte) 1;
}
return Base64.getEncoder().encodeToString(result);

}

private String decode(String data) {
byte[] result = Base64.getDecoder().decode(data);
for (int 1 = 0; 1 < result.length; i++) {
result[i] -= (byte) 1;
}

return new String(result);



Ve
D E KO RA I O R public class CompressionDecorator extends DataSourceDecorator {

private int compLevel = 6;

public CompressionDecorator(DataSource source) {
super(source);

}

public int getCompressionLevel() {
return compLevel;

}

public void setCompressionLevel(int value) {
compLevel = value;

@0verride
public void writeData(String data) {
super.writeData(compress(data));

}

@Ooverride
public String readData() {
return decompress(super.readData());

}
private String compress(String stringData) {
byte[] data = stringData.getBytes();
try {
ByteArrayOutputStream bout = new ByteArrayOutputStream(512);
DeflaterOutputStream dos = new DeflaterOutputStream(bout, new Deflater(compLevel));

dos.write(data);
dos.close();
bout.close();
return Base64.getEncoder().encodeToString(bout.toByteArray());

} catch (IOException ex) {
return null;

}

}
private String decompress(String stringData) {

byte[] data = Base64.getDecoder().decode(stringData);

try {
InputStream in = new ByteArrayInputStream(data);
InflaterInputStream iin = new InflaterInputStream(in);
ByteArrayOutputStream bout = new ByteArrayOutputStream(512);
int b;
while ((b = iin.read()) !'= -1) {

bout.write(b);

}
in.close();
iin.close();
bout.close();
return new String(bout.toByteArray());

} catch (IOException ex) {
return null;




DEKORATOR

public class Demo {
public static void main(String[] args) {
String salaryRecords = "Name,Salary\nJohn Smith,100000\nSteven Jobs,912000";
DataSourceDecorator encoded = new CompressionDecorator(
new EncryptionDecorator(
new FileDataSource("out/OutputDemo.txt")));

encoded.writeData(salaryRecords);
DataSource plain = new FileDataSource("compressed_encrypted_data.txt");

System.out.println("- Input ---------------—- EE:
System.out.println(salaryRecords);
System.out.println("- Compressed and encoded ");
System.out.println(plain.readData());
System.out.println("- Decoded -------------- s
System.out.println(encoded.readData());

- Input --—------ce-

Name,Salary

John Smith,100000

Steven Jobs,912000

- Encoded --------ec----
Zkt7e1Q5eU8yUm1Qe0ZsdHI2VXp6dDBKVnhrUHtUe®sxRUYXxQkJIIdjVLTVZOdVI5Q2IwOXFISmVUMUSrcENCQmdxR1ByaD4+
- Decoded --------------

Name,Salary

John Smith,100000

Steven Jobs,912000



FLYWEIGHT

Flyweight je strukturni navrhovy vzor, ktery vdm umozniuje vmeéstnat vice objektd do dostupného mnozstvi paméti
RAM sdilenim spolecnych ¢asti stavu mezi vice objekty namisto uchovani vsech dat v kazdém objektu.

Pozn:. Obecny predpis ve formé class diagramu neexistuje
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FLYWEIGHT

Stfilecka: Objekt Particle ve hre reprezentuje strely, stfepiny
Minecraft: Objekt particle reprezentuje slepice, které si mizete rozmnozovat

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 = load(“bullet.jpeg”)
Game.addParticle(p)

Game

+ particles: Particle][]

Particle

+ addParticle(particle)
+ draw(canvas)

A

Unit

O
/

+ coords
+ vector
+ speed
+ color
+ sprite

+ fireAt(target: Unit)

+ move()

+ draw(canvas)

RAM cost

coords: 8B
vector: 16B
speed: 4B
color: 4B
sprite: 20KB
B ~ 21KB
X 1,000,000

source: https://refactoring.guru/
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FLYWEIGHT

Particle

+ coords
+ vector
+ speed
+ color
+ sprite

+ move()
+ draw(canvas)

Unique (extrinsic) state

Repeating (intrinsic) state

(mutable) (immutable)
MovingParticle Particle
- particle - color
* - coords Lots - sprite
- vector . .
—=>| + Particle(color, sprite)
- speed Few
+ move(coords, vector, speed)
+ MovingParticle(...) + draw(coords, canvas)
+ move()
+ draw(canvas)
particle.move( particle.draw(
coords, vector, speed) coords, canvas)

source: https://refactoring.guru/
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FLYWEIGHT

Game

+ mps: MovingParticles][]

- particles: Particle[] >

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

Particle

- color
- sprite

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

T

Unit

+ fireAt(target: Unit)

Game.addParticle(coords,
target.coords, weaponPower,
"red”,“bullet.jpeg”)

RAM cost coords: 8B
vector: 16B

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

B ~21KB =

!

MovingParticle

- particle
- coords
- vector

- speed

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

D x 1

"7 x 1,000,000

32MB
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BRIDGE

... aneb mixujeme hierarchii trid s kompozici

=> pfiddvdme k puvodni hierarchii tfid metody a atributy jinak nez dédicnosti

Mam problém, kde potrebuji namodelovat strukturu, kterd ma vice navzajem ortogonalnich vlastnosti. Mam variantu, ze z
root tridy budu dédit podtridy, které odpovidaji viem kombinacim vlastnosti nebo do root tfidy pripojim druhou
hiearachii trid.

Vyhoda je vice zfejma, kdyby v hierarchiich nebyly dvojice trid, ale napt. tfi (Circle, Square, Dot) a nebo ze bych mél napt.
tfi ortogonalni hierarchie (Shape, Color, Sound)

Implementace jednotlivych hierarchii jsou oddélené, takze se o jejich implementaci a rozvoj mou starat rizné tymy

=] + QP + V% .
* Shape [ contains_ .1 color

Shape

A

RedCircle RedSquare BlueCircle BlueSquare
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BRIDGE

Abstraction

= impl : Implementor

+ function() 0

Implementor

+ implementation()

. this.impI.impIementation(ﬁ

RefinedAbstraction

+ refinedFunction()

Concretelmplementor

+ implementation()

if (device.isEnabled())
device.disable()

else
device.enable()

old = device.getChannel()
device.setChannel(old+1)

e

device.setVolume(0)

Client

abstraction.featurel|()

Bridge

Remote

«interface»
Device

- device: Device

+ togglePower()
+ volumeDown()
+ volumeUp()

+ channelDown()
+ channelUp()

AN

+ isEnabled()

+ enable()

+ disable()

+ getVolume()

+ setVolume(percent)
+ getChannel()

+ setChannel(channel)

AdvancedRemote

+ mute()
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POROVNANI

Adapter poskytuje rozdilny interface oproti objektu, ktery zpfistupnuje, Proxy proskytuje shodny interface

Facade a Proxy
podobné v tom, Ze inicializuji a poskytuji odstinéni klienta od komplexnich vyuzivanych komplexnich objekt(
Rozdil v tom, Ze proxy poskytuje shodny interface jako servisni objekt

Decorator a Proxy
Podobna struktura, ale rozdilny ucel
Proxy spravuje zivotni cyklus servisniho objektu

Struktura Dekoratoru je fizena klientem

Facade definuje nové rozhrani, Adapter spojuje existujici rozhrani
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