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Co jsou to design patterny

Intent of the pattern briefly describes both the problem and the solution.

Motivation further explains the problem and the solution the pattern makes possible.
Structure of classes shows each part of the pattern and how they are related.

Code example in one of the popular programming languages makes it easier to grasp the idea
behind the patter

“GANG OF FOUR” NAVRHOVE VZIORY
EricH Gamma, RicHARD HELM, RaLPH JOHNSON A JOHN VLISSIDES

« CREATIONAL — VZORY PRO VYTVARENI INSTANCI
e« STRUCTURAL — VZORY PRO ORGANIZOVAN{ OBJEKTU DO STRUKTUR

« BEHAVIORAL — VZORY PRO PROVADENI PROGRAMOVE LOGIKY



Creational design patterns

= “chytfejSi konstruktory”, které:
e skryvaji komplexitu vytvafeni objekt
e predepisuji typy objektid/metod, které musi potomci tfidy, vytvaret/implementovat
e zarucuji, ze se vytvorfi pouze jedna instance
e vytvafi pfesné kopie objektu (v€etné v8ech atributll a navazanych tfid)
e “ZapujCuji” jiz vytvorfené objekty, misto neustalého vytvareni novych

A jsou to:
e Singleton
e Simple Factory
e Abstract Factory
e Factory Method
Prototype
Builder
e IloC



Singleton

Singleton se pouziva jestlize chceme, aby od jedné tfidy existovala maximalné jedna

implementace.

Pouziva se napt. Pro nacitani konfigurace, drivery pro ovladani zafizeni, logging atd.

Obecné se doporucuje vyhnout se
jeho pouzivani,protoze se jedna o
“synchronizovanou globalni
promeénnou”, ktera je jednak
mutable a také je zdrojem blokovani
thread( pri vétsi zatézi

Pozn. bez synchronized nefunguje v
multithreaded aplikaci

class ClassSingleton {
private static ClassSingleton INSTANCE;
private String info = "Initial info class";

private ClassSingleton() {
}

public synchronized static ClassSingleton getInstance(){
if (INSTANCE == null) {
INSTANCE = new ClassSingleton();

}

return INSTANCE;
}

// getters and setters



Simple Factory

Vytvareni objektl konkrétniho typu je zapouzdiené do metod ve specializované tfidé. Uzivatel tfidy je
odstinén od komplexity vytvareni objektu.

class PlantFactory {
public Apple makeApple(int size, Boolean hasGoodTaste) {
// Code for creating an Apple here.
}
public Orange makeOrange(int size) {
// Code for creating an orange here.

}

PlantFactory plantFactory = new PlantFactory()

Apple bigTastyApple = plantFactory.makeApple(10, true)
Apple smallUglyApple = plantFactory.makeApple(2, false)
Orange orange = plantFactory.makeOrange(5)

Q: Jaka je vyhoda proti jednoduchému konstruktoru?

A: Factory muzu poskytout dalsim vyvojaram jako API na vytvdreni ovoce. Factory vymezuje: (i) vSsechny
typy ovoce, co chci vyrdbét, (i) pres jaké metody umozniuji jejich vytvareni. Ddle pak do Factory muzu
zapracovat aspekty jako napr. Kolik ovoce jsem vyrobil, centralni logovani vyroby atd.



Factory Method

Factory Method se pouziva za ucelem vytvoreni objektu pokud nechceme specifikovat konkrétni tfidu
objektu, ktery je vytvaren. Misto konstruktoru objektu se vola faktory metoda, ktera je implementovana/nebo
predefinovana v potomkovi.

Product p = createProduct();

p.doStuff()
Creator
«interface»
- > | Product
+ someOperation()
+ createProduct(): Product + doStuff()
[m====== e 1
I | : :
ConcreteCreatorA ConcreteCreatorB Concrete Concrete
ProductA ProductB
+ createProduct(): Product + createProduct(): Product
return new ConcreteProductA(); 6



Factory Method

Druh objektu i jeho pocatecni vlastnosti
jsou dané prijatymi parametry, pfipadné i
stavem objektu, ktery tovarni metodu
poskytuje.

abstract class FruitCreator {
protected abstract Fruit makeFruit(int size);
public void pickFruit() {
private final Fruit f = makeFruit();
}
}

Pouziva se tam, kde je vytvareny objekt
néjakym zplsobem odvozeny od aktudini
instance tridy, kterd Factory Method
poskytuje. Tyto metody se pouzivaji
hlavné u immutable trid.

class OrangeCreator extends FruitCreator {
@0override protected Fruit makeFruit(int size){
if (size > 5)
return new BigOrange();
else
return new SmallOrange();

}

OrangeCreator fruitCreator = new OrangeCreator();
Fruit orange = fruitCreator.makeFruit(4) //returns
SmallOrange instance



Abstract Factory

Abstract Factory je abstraktnim rozsitenim Simple Factory, kdyz chceme vytvaret celou rodinu objektd, ale v
rliznych variantach. Z Factory Method se zase prebira to, Ze neni tfeba presné specifikovat produkt, ktery
vytvarime, ale pouze predepisujeme jaké typy objektll se maji vytvaret.

AbstractFactory | [ Client |
CreateProcuclAf)
CraateProduct8) AbstractProductA
| |
- ProductA2 ProductA1 -y
ConcreteFactoryl - ConcreteFactory2 | --——-____ ' ;
CreateProductA() CreateProductAf) "
CreateProductB() CreateProductB{) | AbstractProducts |"—‘—

Prikladem je grupa Volkswagen, ktera sdili komponenty a postupy pres své dceriné spolecnosti.
Existuje GroupAbstractFactory, ktera predepisuje co se ma vyrabét v pres jaké rozhrani. Od ni jsou
oddedené AudiFactory, SkodaFactory, VolkswagenFactory ... 8



Vytvareni produktu: Produkty:

interface PlantFactory {
Plant makePlant();
Picker makePicker();

abstract class Plant {

}
}

public class AppleFactory implements PlantFactory {
Plant makePlant() {
return new Apple();

class Apple extends Plant {

}
}

Picker makePicker() {
return new ApplePicker();

class Orange extends Plant {

} }

}

public class OrangeFactory implements PlantFactory {
Plant makePlant() {
return new Orange();

abstract class Picker {

}
}

Picker makePicker() {
return new OrangePicker();

class ApplePicker extends Picker {

PlantFactory appleFactory = new AppleFactory();
PlantFactory orangeFactory = new OrangeFactory();
Plant apple = appleFactory.makePlant();



Prototype

Prototype pattern = kontrolované vytvareni kopii objektll. Zavedeme interface Cloneable,ten pfedepisuje
metodu clone(), kterou musi implementovat vsechny odvozené trfidy. Odvozené tfidy v metodé clone vytvori

kopii sebe sama.

Shallow copy - clone() vytvori novou instanci té samé tfidy a nastavi vSechny atributy na hodnoty atributli z

instance na které volame clone().

Deep copy - clone() provede shallow copy a pak clone() i vSech navdzanych objektd. Naklonuje cely objektovy

graf. Hloubka kopie m(ze byt rlizna.

Client

«iCloneable
Prototype

.
—

+ clone()

ConcretePrototype1

ConcretePrototype2

+ clone()

+ clone()

10



Prototype

public interface Cloneable {
Cloneable clone();

}

public class Address implements Cloneable { !
private String street; !
public Address(String street){ |
this.street = street; i

public class Employee implements Cloneable {
private String name;

private Address address;

public Employee(String name, Address address){
this.name = name;

this.address = address;

)

-=

} @0verride
@Override public Cloneable clone() {
public Cloneable clone() { return new Employee(this.name, (Address)
return new Address(this.street); address.clone());
} }
} }
Client:

Employee employee = new Employee("Karel Novak", new Address("Karlova 12"));
Employee employeeCopy = (Employee) employee.clone();



Builder

Builder pattern = oddéleni konstrukce komplexniho objektu od jeho reprezentace. Stejny konstrukcni process
(sekvence prikazt)mUze vytvofit rizné reprezentace

Vyhody - moznost prohazovani internich reprezentaci, mohu ovladat proces konstrukce (aplikaci rliznych krok
v rlizném poradi sestavovat rizné objekty) - narozdil od Factory, kde zaddm parametry findlniho objektu.

Nevyhody - tfidy builderu jsou mutable, vyzaduje rlizné konkrétni buildery pro kazdy typ objektu

aClient aDirector aConcreteBuilder
C | L C teBuilde ! E
; omplex new ConcreteBuilder !
Director obpt: | 2| P :r ...................
_ T new Director{aConcreteBuilder) 1
buikder ok [ e ™
imerfice d<assembles’
Builder 3 P P I
‘ o) sl BuildPartA()
buildPartA() . -
buikdPartB()
& ProductAl ProductB1 BuildPartB() .I
Buikljerl i) 4 BuildPartCy() T
implk <<create s> <<creates Ly
Class buildPartA()  |-eeeeeeeeeeeeeennid
TAATY buildPartBll  feeeeeererrrereeee GetResult() T
T 12



Builder

HouseBuilder

+ buildWalls()

+ buildDoors()

+ buildWindows()

+ buildRoof()

+ buildGarage()

+ getResult(): House

Source: https://refactoring.quru

b = new ConcreteBuilder1()
d = new Director(b)
d.make()

Productl p = b.getResult()

Client

v

«interface»
Builder

Director

- builder: Builder

+ reset()
+ buildStepA()
+ buildStepB()

+ Director(builder)
+ changeBuilder(builder)

+ buildStepZ()

+ make(type)

A
V P - - - : ———————— L]
Concrete Concrete
Builderl Builder2

- result: Productl

- result: Product2

+ reset()

+ buildStepA()
+ buildStepB()
+ buildStepZ()
+ getResult():

+ reset()

+ buildStepA()
+ buildStepB()
+ buildStepZ()
+ getResult():

Productl Product2
v v
Productl Product2

builder.reset()

if (type == "simple") {
builder.buildStepA()

} else {
builder.buildStepB()
builder.buildStepZ()

}

result = new Product2()

result.setFeatureB()

return this.result

13



https://refactoring.guru/

Builder - priklad s fluent interfacem

enum EColor {
RED, WHITE, BLACK
}
public class House {
private EColor color;
private List<Window> windows = new ArraylList<>();
private List<Wall> walls = new ArraylList<>();
private Door door;

public void setColor(EColor color) {
this.color = color;

}

public void addWindow(Window window) {
this.windows.add(window);

}

public void addWall(Wall wall) {
this.walls.add(wall);

}

public void setDoor(Door door) {
this.door = door;

14



Builder - priklad s fluent interfacem

public class HouseBuilder {
private House house = new House();

public HouseBuilder addWall(){
house.addWall(new Wall());

return this; fluent interface - metody

vraci HouseBuilder, coz
umoznuje, Ze po zavolani
metody mohu hned v fetézci
volat dalSi metodu

}
public HouseBuilder addWindow(){

house.addWindow(new Window());
return this;

¥

public HouseBuilder buildDoor() {
house. setDoor(new Door());
return this;

¥

public HouseBuilder paint(EColor

color){

house.setColor(color);
return this;

¥

public House getResult(){
return house;



Builder - priklad s fluent interfacem

public static void main(String [] p){ .
HouseBuilder builder = new HouseBuilder();
//Add walls |
House yourHouse = builder. !

addwall(). i
addWall().

addWall().

addwall(). i
addWindow(). :
addWindow().

buildDoor(). i
paint(EColor.RED). |
getResult();

<<= Fluent interface

celou konstrukci provedu
jednim zfetézenym volanim

16



Dependency injection

Frarpeworks: VKLADANI zAvisLOsTi (DEPENDENCY INJECTION (DI)) JE V OBJEKTOVE ORIENTOVANEM
Spring ) PROGRAMOVANI TECHNIKA PRO VKLADANI ZAVISLOSTI MEZI JEDNOTLIVYMI KOMPONENTAMI PROGRAMU
google/guice TAK, ABY JEDNA KOMPONENTA MOHLA POUZIVAT DRUHOU, ANIZ BY NA NI MELA V DOBE SESTAVOVANI
Dagger PROGRAMU REFERENCI.
Autofac
cmtesfacen
Client ServiceB tinjector
amerfaces
ServiceA & |
| new sal
<<create>> | :ServiceAl
c<injects> : | '
: | new sb1
ServiceAl ServiceBl | ™ ServiceBl
|
: , : :
: : = —— Tl :Client
Sample c<create >> <<creates Sampl : inject th sb1
Class s (Brrosniaaenaes ; : Sequence | | |
In ector -------
Diagrany : Diagram I : : :
| I I |




E@Configuration
' @ComponentScan("my.package")
public class Config {

@Bean(name = "oEng")
public Engine engine() {
return new Engine("v8", 5);

@Bean
public Transmission transmission() {
return new Transmission("sliding");

)

@Component
public class Car {

.
|
|
|
i @Autowired

i public Car(Engine engine, Transmission transmission) {
i this.engine = engine;

i this.transmission = transmission;

|

.

.

.

18



Dependency injection

@Bean - tato anotace indikuje, Ze metoda vyprodukuje bean, spravovany Spring

kontainerem. Beany jsou deklarovany pomoci anotace @Bean annotation v konfiguracni

tride

@Component je anotace na urovni tfidy. Pfi scanovani Spring Framework automaticky detekuje
tridy s anotaci @Component. Instance této tfridy maji stejné jméno jako tfidal, ale v lower case

prvnim pismenem. Také mizeme explicitné specifikovat jaké jméno se ma pouzivat - value
argument anotace.

Podle ¢eho rozliSujeme co spravné injectovat, aby nevznikaly konflikty:

1. Jménem - jméno bean je stejné jako jmémo property jiného beanu
2. Typem
3. Kvalifikatorem @ Qualifier("fooFormatter”)
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TRI RUZNE VZORY, JAK LZE OBJEKTU PRIDAT EXTERNI REFERENCI JINEHO OBJEKTU.
»  VKLADANI ATRIBUTY - EXTERNI MODUL, KTERY JE DO OBJEKTU PRIDAN, IMPLEMENTUJE ROZHRANI, JEZ OBJEKT OCEKAVA V DOBE
SESTAVENI PROGRAMU.
» VKLADANI SETTER METODOU - OBJEKT MA SETTER METODU, POMOCI NiZ LZE ZAVISLOST INJEKTOVAT.
*  VKLADANI KONSTRUKTOREM - ZAVISLOST JE DO OBJEKTU INJEKTOVANA V PARAMETRU KONSTRUKTORU JIZ PRI JEHO ZRODU.

public Customer (Person person) {
this.person=person;

| public class Customer { i | @Component

! @Autowired i i public class Customer {

i private Person person; ! i private Person person;
i private int type; i i @Autowired

public class Customer {
private Person person;

@Autowired
public void setPerson (Person person) {
this.person=person;

P 20



Dependency injection

@Component
public class BeanBl implements
BeanInterface {
//
)
i @Component
i public class BeanB2 implements
i BeanInterface {
/]

@Component

public class BeanA {
@Autowired
@Qualifier("beanB2")
private IBean dependency;
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