Factory Method




=28 Uvod - problém

Pt1 pfidani noveho modelu je
nutne¢ upravit

M¢éjme obchod s auty:

public class OrderCars ({

public Car orderCar (String model) {
Car car;

if (model.equals("Mark IV")) {
car = new Mercury (model) ;

} else if (model.equals("Corvette")) ({
car = new Chevrolet (model) ;

} else if (model.equals("Fusion")) }
car = new Ford(model) ;

} else if (model.equals("Enzo")) ({
car = new Ferrari (model) ;

} else if (model.equals("Fabia")) {
car = new Skoda (model) ;

}

car.buildCar () ;

car.testCar () ; ] ]
car.shipCar () ; Kd&d, ktery se nebu

} de ¢asto ménit

Problém — michani relativné stalého kédu s kédem, ktery se bude meénit pfri
kazdém pridani novée tridy
Problém — michani urovni abstrakce — auto X Fabia



# Reseni pfedchoziho problému

Vytvoreni objektu —
public abstract class CarFactory { vyuziva polymorfismu
abstract Car createCar (String model) ;

public Car orderCar (String model) { W
Car car = createCar (model) ; ‘\1
car.buildCar() ;

Business logika

car.testCar () ;
car.shipCar() ;
return car;

public class FordFactory extends CarFactory ({
Car createCar (String model) {

if (model.equals ("Fusion")) ({
return new Ford (model) ;

} else if (model.equals("Mark IV"))
return new Mercury (model) ;

} else {
return null;

}
}

Vytvoreni ,,frameworku® pro objednavani aut
Pri pridani nového auta => pouze zména FordFactory.createCar



. Factory Method

Znamy jako
o Tovarni metoda
o public Constructor
Ugel
o Definuje rozhrani pro vytvoreni objektu
o Potomci sami rozhoduiji kterou tfidu instanciovat
o Umoznuje odlozit instanciaci z predka na potomka
Kategorie
o Class Creational (Tvofivé navrhové vzory)
Vyuziti
o Vytvareni frameworku
Trida nezna objekty, které ma vytvaret
Potomci specifikuji vytvarené objekty
0 zalezi na programatofi, kolik konkrétnich potomkuU vytvofi
o Oddéleni kédu, ktery se méni ,Casto”, od ,neménného”



G Factory Method - struktura

Struktura

Creator

Product Factor
vMethod() .
AnOperation() P I ?“roduct = FactoryMethod()
ConcreteProduct I‘ """""" ConcreleCreator

; FactoryMethod() O-fF------1 return new ConcreteProduct
Ucastnici

o Product (Car)
definuje rozhrani objektd vytvarenych tovarni metodou
o ConcreteProduct (Fabia)
implementuje rozhrani Productu
o Creator (CarFactory)
deklaruje tovarni metodu vracejici objekt typu Product
muze definovat defaultni implementaci vracejici defaultni objekt ConcreteProduct
o ConcreteCreator (FordFactory)
implementuje tovarni metodu vracejici instanci ConcreteProductu



2 | actory Method - paralelni hierarchie
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Propojeni paralelnich hierarchii trid

o tfida deleguje nékteré akce na jinou tfidu

o priklad: manipulovatelné grafické objekty (useCka, obdélnik, kruh, ...)
stav manipulace je nutné udrzovat pouze béhem manipulace - ne u grafického objektu
manipulace rtiznych objektl uchovavaji jiny stav (koncovy bod, rozte¢ fadkda, ...)
objekt Manipulator, konkrétni grafické objekty maiji vlastni manipulatory
paralelni hierarchie
Figure deklaruje CreateManipulator, potomci vytvareji vlastni manipulatory
casteCné paralelni hierarchie - dédéni defaultniho manipulatoru



.88 Factory Method - implementace

Implementace

o dvé hlavni varianty
Creator je abstraktni tfida, nema vlastni implementaci tovarni metody
0 nutnost dédi¢nosti a vlastni implementace
Creator je konkrétni tfida s defaultni implementaci
o flexibilita

0 pravidlo: Vytvaret objekty v separatni metode => potomci mohou ovlivnit
(polymorfismus), které tfidy se budou instanciovat.

o parametrizované tovarni metody
variace - vice druhl produktu
tovarni metoda dostane parametr identifikujici druh objektu (Prodld)
vSechny objekty sdileji rozhrani Productu

class Creator ({ class MyCreator extend Creator ({
Prod create (ProdId id) {

Product create (ProdId id) { if (id==MINE) return new MyProd2;
if (id==MINE) return new MyProd; if (id==THEIRS) return new TheirProd;
if (id==YOURS) return new YourProd; return super.create(id) ;
return O; } r\\\

}

Obsluha ostatnich id se
deleguje na predka




Factory Method - implementace

o pozdni inicializace
tovarni metody jsou vzdy virtualni, Casto Cisté virtualni - pozor na volani z konstruktoru

lazy initialization - pfistup pouze pfes pfistupovou metodu (accessor)
konstruktor Creatoru inicializuje ukazatel na 0
v pfipadé potieby se produkt vytvofi 'na zadost'

class Creator {

-

private Product product;

public final Product getProduct() {
if (product == null) {
product = createProduct() ;

}

return product;

1

aCCecssor

protected Product createProduct() ;

B

inicializace
na zadost

|




5 Factory Method - implementace

0 pouziti Sablon C++
nékdy zbyteCné pracné vytvaret
konkrétni potomky
Sablona parametrizovana Produktem

neni zapotrebi vytvaret potomky
Creatora

_—

vraci konkrétniho potomka
abstraktniho produktu

class Creator {
public:
public Product* CreateProduct() = O;

};

template <class T>
class StdCreator: public Creator {

public:
public Product* CreateProduct() ;

};

template <class T>
Product* StdCreator<T>: :CreateProduct() {

return new T;

}

class MyProduct : public Product {
public:

MyProduct() ;

//

}i

StdCreator<MyProduct> myCreator;




= Factory Method - implementace

o pouziti Sablon Java

nékdy zbyteCné pracné
vytvaret konkrétni
potomky

Sablona
parametrizovana
Produktem

neni zapotrebi vytvaret
potomky Creatora

reflexe nejsou tak hezké

class Creator {
public Product createProduct() ({}

};

class StdCreator<T extends Product> extends Creator {
private Class<T> clazz;

public StdCreator (Clazz<T> clazz) {
this.clazz = clazz

}

public Product createProduct() ({

try{
return clazz.newInstance ()

} catch (Exception) ({
// do not ever do this!!!!
// Unless u are a pervert!

}
};

class MyProduct extends Product {
}i

StdCreator<MyProduct> myCreator;




% ﬂ Factory Method - bludisté

CreateMaze ma napevno pouzité tridy pro komponenty
Factory Method umozni potomkim volbu komponent

class MazeGame ({

public Maze createMaze() ;

// factory methods:

public Maze makeMaze () {
return new Maze90;

}

public Room makeRoom(int n) {
return new Room(n) ;

}

public Wall makeWall () ({
return new Wall90;

}

public Door makeDoor (Room* rl, Room* r2) {
return new Door(rl, r2);

}
};

Tovarni metody vraci prislusnou komponentu
MazeGame obsahuje defaultni implementace



=84 Factory Method - bludisté&
class MazeGame { class BombedMazeGame extends MazeGame ({
Maze createMaze () {
Maze aMaze = makeMaze() ; public BombedMazeGame () ;
Room rl = makeRoom(1l) ; ]
Room r2 = makeRoom(2) ; public Wall makeWall () const
Door theDoor = makeDoor (rl, r2); { Feturn new BombedWall; }
ddR 1) : public Room makeRoom(int n) const
aMaze .addRoom(rl) ; { return new RoomWithABomb (n); }
aMaze.addRoom(r2) ; }; Y\\\
rl.setSide (North, makeWall()) ;
rl.setSide (East, theDoor);
rl.setS?de(South, makeWall()) ; potomci implementuji
rl.setSide (West, makeWall()); specializace riznych komponent

r2.sSetSide

return aMaze;
| Z;//////

class EnchantedMazeGame extends MazeGame (
public EnchantedMazeGame () ;

public Room* MakeRoom(int n) {
return new EnchantedRoom(n, castSpell())

}
public Door* MakeDoor (Room rl, Room r2) {

return new DoorNeedingSpell (rl, r2);
}
protected Spell castSpell() {}:
};




Factory Method - bludisté

class MazeGame { class BombedMazeGame extends MazeGame ({
Maze createMaze () {

Maze aMaze = makeMaze() ; public BombedMazeGame () ;

Room rl = makeRoom(1l) ; .

Room r2 = makeRoom(2) ; public Wall makeWall () const

Door theDoor = makeDoor(rl, r2); { Feturn 2 BombedWall; }

ddR 1) public Room makeRoom(int n) const

aMaze .addRoom(rl) ; { return new RoomWithABomb (n); }

aMaze.addRoom(r2) ; }; Y\\\

rl.setSide (North, makeWall()) ;

rl.setSide (East, theDoor);
rl.setSide (South, makeWall()) ;
rl.setSide (West, makeWall())

r2.sSetSide

return aMaze;
| Z;//////

potomci implementuji
specializace riznych komponent

class EnchantedMazeGame extends MazeGame (
public EnchantedMazeGame () ;

public Room makeRoom(int n) ({
return new EnchantedRoom(n, castSpell());

}

public Door makeDoor (Room rl, Room r2) ({
return new DoorNeedingSpell (rl, r2);

}

protected Spell castSpell() {}:

};




Qt gui framework (C++)

8 Factory Method — pfriklady pouZiti

public Qmenu* QmainWindow: :createPopupMenu ()

Java API — XML parsery, DateFormat trida
o DocumentBuilderFactory, DocumentBuilder

o SAXParserFactory, SAXParser

DateFormat dfl = DateFormat.getDatelnstance (DateFormat.FULL,

Locale.FRANCE) ;

Zend webovy aplikaéni framework (PHP)
o Tfida Zend_Db — connector k riznym typim databazi

// require once 'Zend/Db/Adapter/Pdo/Mysqgl.php’;
// Automatically load class Zend Db Adapter Pdo Mysql

// and create an instance of it. Factory
method
$db = Zend Db::factory('Pdo Mysqgl', array(
'host' => '127.0.0.1" :
: P ! Pdo_Sqlite,
username' => 'webuser',
. , . , Pdo_Mssql, Oracle,
password' => 'XXXXXXxXX',

DB2, ...

'dbname' => 'test'




=3 Factory Method — pFiklady pouZiti

public static function factory ($Sadapter, Sconfig = array()) {
// obtaining adapter class name
SadapterName = strtolower (SadapterNamespace . ' ' . $adapter);( Factory
method
// Load the adapter class. This throws an exception
// if the specified class cannot be loaded.
@Zend Loader::loadClass (SadapterName) ;
// Create an instance of the adapter class. Concrete )
// Pass the config to the adapter class constructor. Product

SdbAdapter = new SadapterName (Sconfig) ;

test of Product

// Verify that the object created is
base class

// a descendent of the abstract adapter type.
if (! SdbAdapter instanceof Zend Db Adapter Abstract) ({
// throwing Zend Db Exception
require once 'Zend/Db/Exception.php';
throw new Zend Db Exception ("Adapter class 'SadapterName' does not ™
“extend Zend Db Adapter Abstract");

return S$dbAdapter;




# Factory Method - souvisejici navrhové

VZOry

Shrnuti
o flexibilita za relativné malou cenu
o obvykla zakladni metoda zvySeni flexibility
public constructor
o Casté vyuziti jinymi vzory

Abstract Factory

o Casto implementovana pomoci tovarnich metod
Template Method

o Casto volany tovarni metody
Prototype

0 hevyzaduje dédéni Creatora

o ... avSak vyzaduje navic inicializaci produktove tridy



