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Probleme

® Comment standardiser un modele architectural
pour un ensemble d’applications mais permettre
a chaque application de definir ses propres
objets et la maniere de les definir?



Commander un menu

i§> orderMenu ()

Client PizzaStore




Solution |

class {
public void orderMenu( ) {
Menu menu = new Menu();
Pizza pilzza = new Pizza();
Drink drink = new Drink();

pizza.cut()
menu.addPizza(pizza);
menu.addDrink(drink);
menu.box();

class Client{
public ... main(){
<; store = new ()7
store.orderMenu() ;



Solution |

class {
public void orderMenu( ) {

Menu menu = new Menu();
Pizza plizza = new Pizza();
Drink drink = new Drink();

pizza.cut()
menu.addPizza(pizza);
menu.addDrink(drink);
menu.box();

class Client{

class {
public void orderMenu/( ) {
Menu menu = new Menu();
Pizza pizza = new MasterPizza();
Drink drink = new MasterDrink();

pizza.cut()
menu.addPizza(plizza);
menu.addDrink(drink);
menu.box();

public ... main(){

store = new ()7

store.orderMenu();



Solution |

class {

class : :
_ _ { public void orderMenu( ) {
public void orderMenu() { A\
Menu menu = new_Menur{iys;
Menu menu = new Menu{

Pizza pizza = new MasterPizza();

Pizza plzza Z¥new Plzza(); Drink drink“= new MasterDrink():

Drink drink =, new Drink();

pizza.cut()
menu.addPizza(plizza);
menu.addDrink(drink);
menu.box();

pizza.cut()
menu.addPizza(pizza);
menu.addDrink(drink);
menu.box();

class Client({
public ... main(){
store = new ()7
store.orderMenu();




Solution 2

pkg Factory)

PizzaStore
pi
+ orderMenu() :void | . >! 1224
# makePizza() : Pizza .
# makeDrink() : Drink I + cut() : void
# makeMenu() : Menu
MasterPizza LicencePizza
+ cut() : void + cut() : void
7\ 7\
I |
MasterPizzaStore LicencePizzaStore ! :
I
| |
# makePizza() : Pizza # makePizza() : Pizza ! '
# makeDrink() : Drink # makeDrink() : Drink : :
# makeMenu() : Menu # makeMenu() : Menu | |
: l
| |




Solution 2

class abstract {
public Menu orderMenu( ) {
Menu menu = prepareMenu();
Pizza pizza = preparePizza();
Drink drink = prepareDrink();
pizza.cut()
menu.addPizza(pizza);
menu.addDrink(drink);
menu.box();
return menu;
}
public abstract Menu prepareMenu();
public abstract Pizza preparePizzal();
public abstract Drink prepareDrink();



Solution 2

class abstract { class

public Menu orderMenu( ) { extends
Menu menu = prepareMenu(); public Menu prepareMenu(){
Pizza pizza = preparePizza(); return new MasterMenu();
Drink drink = prepareDrink(); }
pizza.cut() public Pizza preparePizza()/{
menu.addPizza(pizza); return new MasterPizza();
menu.addDrink(drink); }
menu.box () ; public Drink prepareDrink()/{
return menu; return new MasterDrink( );

} b}

public abstract Menu prepareMenu();
public abstract Pizza preparePizza();
public abstract Drink prepareDrink();

class Client{

public ... main(){
store = new ()7
Menu menu = store.orderMenu();
}




Solution 2

class abstract { class

public Menu ordefMenu() { extends
Menu menu = prepareMenu(); public Menu, prepareMenu(){
Pizza pizza = preparePizza(); return new Mastermenu();
Drink drink%= prepareDrink(). }
pizza.cut() public Pizzg preparePizza(){
menu.addPizza(pizza); return new MastTerlPizza();
menu.addDrink(drink); }
menu.box () ; public Drink prepareDrink(){
return menu; retern new MasTerDrznX();

} o}

public abstract Menuv prepareMenu();
public abstract Pizza preparePizza();
public abstract Drink prepareDrink();

} class Client{
public ... main(){
store = new ()7
Menu menu = store.orderMenu();
}




Factory method

pkg

Product

JAN

ConcreteProduct |<

b”roduct=factoryMethod() _____

Creator

+ factoryMethod() : Product
+ operation() : void

JAN

ConcreteCreator

+ factoryMethod() : Product




Factory method

Intention

® definir une interface de creation d’'un objet en
deleguant aux sous-classes concretes le choix de
la classe a instancier

® definir un constructeur virtuel



Constructeur virtuel

class {
public Menu orderMenu() {
Menu menu = prepareMenu();
Pizza pizza = preparePizza();
Drink drink = prepareDrink();

pizza.cut()
menu.addPizza(pizza);
menu.addDrink(drink);
menu.box();

return menu;



Constructeur virtuel

class {
public Menu orderMenu() {
Menu menu = prepareMenu();
Pizza pizza = preparePizza();
Drink drink = prepareDrink();

pizza.cut()
menu.addPizza(pizza);
menu.addDrink(drink);
menu.box();

return menu;

} class Client{
} public ... main(){
store = new ()7
<; Menu menu = store.orderMenu();

menu.eatPizza();



Factory method

Indications d’utilisation

® quand une classe ne peut pas anticiper les classes
des objets qu’elle doit creer

® une classe veut transmettre a ses sous-classes les
choix d’instanciation des objets qu’elle doit creer/

utiliser => le choix peut étre fait en fonction d'un
parametre



class {
public void orderMenu(String type){

Pizza pilzza = preparePizza(type);

}

public abstract Pizza preparePizza(String type);



class {
public void orderMenu(String type){

Pizza pilzza = preparePizza(type);
}

public abstract Pizza preparePizza(String type);

}

class extends {

public Pizza preparePizza(String type){

1f (type.equals(“Pepperonni”)) {
return new PepperonniMasterPizza();
} else if(type.equals(“Cheese”)) {
return new CheeseMasterPizza();
} else if(type.equals(“Vegetarian”)) {
return new VegetarianMasterPizza();
}
return new TodayMasterPizza();



class {
public void orderMenu(String type){
Pizza plzza ={preparePizza(type);

}

public abstract Pizza, preparePizza(String type).:

}

class extends {

public Pizza’preparePizza(String type){

4

1f (type.equals{“RPepperonni’”)) .4
return new PepperonniMasterPizza();

} else if(type.equals(“Cheese”)) {
return new CheeseMasterPizza();

} else if(type.equals(“Vegetarian”)) {
return new VegetarianMasterPizza();

}

return new TodayMasterPizza();



Hierarchies paralleles

| pkg

Figure

+ createManipulator() : Manipulator

LineFigure

+ createManipulator() : Manipulator

Client | - > Manipulator

--------- >

+ drag() : void
+ resize() : void

LineManipulator

+ drag() : void
+ resize() : void

TextFigure

TextManipulator

__________________________ >

+ createManipulator() : Manipulator

+ drag() : void
+ resize() : void




Resume Factory method

® on peut considerer un pool d’objets et les
reutiliser au lieu de les creer (chaque fois)
® varietes

» classe Creator abstraite sans implantation
de la factory method => sous-classes
imprevisibles

» classe Creator concrete avec implantation
de la factory method => flexibilite



Abstract Factory

Purpose
Creational Structural Behavioral
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Probleme

® Specifier les dependances des plateformes et
faciliter leur remplacement pour garantir la
portabilite de I'application



Preparer les pizzas

? cook ()

PizzaStore



Solution |

abstract class {
Dough dough;
sSauce sauce;
Cheese cheese;
Meat meat;

abstract void cook();



Solution |

abstract class { class PepperonniMasterPizza
Dough dough; extends Pizza{
Sauce sauce; public void cook(){
Cheese cheese; dough=new MasterDough();
Meat meat; sauce=new MasterSauce();
« o cheese=new MasterCheese();
abstract void cook(); meat=new MasterPepperonni();
c e }
} }
class

extends Pizza{
public void cook(){

dough=new Dough () ;
sauce=new Sauce();
cheese=new Cheese();
meat=new Pepperonni();



Solution |

abstract class { class PepperonniMasterPizza
Dough dough; extends Pizza{
Sauce sauce; public void cook(){
Cheese cheese; dough=new MasterDough();
Meat meat; sauce=new MasterSauce();

cheese=new MasterCheese();
meat=new MasterPepperonni();

abstract void cook();

}

class
extends Pizza{
public void cook(){

code duplique

dough=new Dough () ;
sauce=new Sauce();
cheese=new Cheese();
meat=new Pepperonni();



Solution |

abstract class { class PepperonniMasterPizza
Dough dough; extends Pizza{_ . emwmees

Sauce sauce; public void e2Gc¢
Cheese cheese; dough=n1f{MasterDough();
Meat meat; sauce=ngw MasterSauce();
‘e cheese=hew MasterCheese();

abstract void cook(); meat=ne5‘

extends Pizza{

public void csOk(){

dough=new Dough () ;
sayce=new Sauce();
et =1 ew Cheese();
meat=new Pepperonni ()

code duplique

les ingredients ©
sont liés ' }



Solution 2

pkg

IngredientFactory

+ createDough() : Dough k
+ createSauce() : Sauce

+ createCheese() : Cheese
+ createMeat() : Meat

PepperoniPizza

MasteringredientFactory

+ createDough() : Dough
+ createSauce() : Sauce

+ createCheese() : Cheese
+ createMeat() : Meat

__________________________ >.

LicencelngredientFactory

+ createDough() : Dough
+ createSauce() : Sauce

+ createCheese() : Cheese
+ createMeat() : Meat

v

Dough

/

MasterDough

LicenceDough

Sauce =

MasterSauce

LicenceSauce




class extends Pizza{
IngredientFactory ingredientFactory;

public PepperonniPizza(IngredientFactory factory) {
ingredientFactory = factory;

}
public void cook(){

dough = ingredientFactory.createDough();
sauce = ingredientFactory.createSauce();
cheese = ingredientFactory.createCheese();
meat = ingredientFactory.createPepperonni();

| pkg

IngredientFactory

PepperoniPizza

+ createDough() : Dough k
+ createSauce() : Sauce
+ createCheese() : Cheese
+ createMeat() : Meat \|/
Dough
MasteringredientFactory f
MasterDough
+ createDough() : Dough
+ createSauce() : Sauce
+ createCheese() : Cheese
+ createMeat() : Meat
- LicencelngredientFactory
: + createDough() : Dough | . LicenceDough
I + createSauce() : Sauce v
: + createCheese() : Cheese
. + createMeat() : Meat
I [——




class extends Pizza{
IngredientFactoryYingredientFactory;

public PepperonniPizza(IngredientFactory factory){
ingredientFactory =%\factory;

}
public void cook(){

dough = ingredientFactory.createDough();
sauce = ingredientFactory.createSauce();
cheese = ingredientFactoky.createCheese();
meat = ingredientFactory.createPepperonni();

| pkg

IngredientFactory

PepperoniPizza

+ createDough() : Dough k
+ createSauce() : Sauce
+ createCheese() : Cheese
+ createMeat() : Meat \|/
Dough
MasteringredientFactory f
MasterDough
+ createDough() : Dough
+ createSauce() : Sauce
+ createCheese() : Cheese
+ createMeat() : Meat
- LicencelngredientFactory
: + createDough() : Dough | . LicenceDough
I + createSauce() : Sauce v
: + createCheese() : Cheese
. + createMeat() : Meat
I [——




class PepperonniPizza extends Pizzaf
IngredientFactoryyingredientFactory;

public Pe;oeronniPiﬁZa(IngredientFactorY factory) {
wfactory;

ct

1]

o

Q

ot

o

H

b
|

dough
sauce
cheese =
meat = ifjgredientFactory.

ky.createCheese();
‘reatePepperonni () ;

pkg

IngredientFactory

+ createDough() : Dough k PepperoniPizza

+ createSauce() : Sauce
+ createCheese() : Cheese \I/

+ createMeat() : Meat

Dough

/

>| MasterDough

MasteringredientFactory

+ createDough() : Dough
+ createSauce() : Sauce

+ createCheese() : Cheese
+ createMeat() : Meat

LicencelngredientFactory

+ createDough(): Dough | . LicenceDough
+ createSauce() : Sauce

+ createCheese() : Cheese
+ createMeat() : Meat




PizzaStore

class PizzaStore extends PizzaStore({

public Pizza preparePizza(String type) {

if(type.equals(“Pepperonni”)) {
return new Pepperonni Pizza();
} else 1f(type.equals(“Cheese”)) {
return new Cheese Pizza();
} else if(type.equals(“Vegetarian”)) {
return new Vegetarian Pizza();
}

return new TodayMasterPizza();



class PizzaStore extends PizzaStore{

public Pizza preparePizza(String type)({
if (type.equals(“Pepperonni”)) {
return new Pepperonni Pizza();
} else if(type.equals(“Cheese”)) {

o
return new Cheese Pizza();
} else if(type.equals(”“Vegetarian”)) {
return new Vegetarian Pizza();
}

return new TodayMasterPizza();

}

class PizzaStore extends PizzaStore({
IngredientFactory =
new ’

public Pizza preparePizza(String type){

Pizza pizza = new TodayPizza( ) ;
if(type.equals(“Pepperonni”)) {

pizza = new PepperonniPizza( ) ;
} else if(type.equals(“Cheese”)) {

pizza = new CheesePizza( ) ;
} else if(type.equals(“Vegetarian”)) {

pizza = new VegetarianPizza( ) ;
}

pizza.cook();
return pizza;



class PizzaStore extends PizzaStore{

public Pizza preparePizza(String type)({
if (type.equals(“Pepperonni”)) {
return new Pepperonni Pizza();
} else if(type.equals(“Cheese”)) {

o
return new Cheese Pizza();
} else if(type.equals(”“Vegetarian”)) {
return new Vegetarian Pizza();
}

return new TodayMasterPizza();

}

class PizzaStore extends PizzaStore({
IngredientFactory =
new ’

public Pizza preparePizza(String type){

Pizza pizza = new TodayPizza( ) ;
if(type.equals(“Pepperonni”)) {
pizza = new PepperonniPizza( ) ;
} else if(type.equals(“Cheese”)) {
pizza = new CheesePizza( ) ;
} else if(type.equals(“Vegetarian”)) {
pizza = new VegetarianPizza( ) ;
}
pizza.cook(); class
return pizza; extends IngredientFactory{
} public Dough createDough() {
c o return new ()7
} oo



PizzaStore

class PizzaStore {
IngredientFactory ;
public PizzaStore(IngredientFactory factory){
this. = factory;
}
public Pizza preparePizza(String type) {
Pizza pizza = new TodayPizza( ) ;
i1f (type.equals(“Pepperonni”)) {
pizza = new PepperonniPizza( ) ;

} ...



PizzaStore

class PizzaStore {
IngredientFactory ;
public PizzaStore(IngredientFactory factory){
this. = factory;
}
public Pizza preparePizza(String type) {
Pizza pizza = new TodayPizza( ) ;
i1f (type.equals(“Pepperonni”)) {
pizza = new PepperonniPizza( ) ;

} ...

class Client{
public ... main(){
store =
new (new
Menu menu = store.orderMenu();

) ;7



Abstract Factory

pkg

AbstractFactory

+ createProductAl()
+ createProductB()

‘B

A

ConcreteFactoryl

+ createProductA() : A
+ createProductB() : B

—— e - T — - — -

Client

AbstractProductA

/

ProductAl

ConcreteFactory?2

+ createProductA() : A
+ createProductB() : B

ProductA2

A4

AbstractProductB

2y

ProductB1

ProductB2




Abstract Factory

Intention

® fournir une interface pour la création de familles
d’objets dependants ou associés sans connaitre

les classes concretes destinees a la creation de
ces objets

® fabriquer des fabriques



Abstract Factory

Indications d’utilisation

® un systeme doit etre independant de la fagon dont
ses produits sont crées, composes et representes

® une classe ne peut pas anticiper les classes des
objets qu’elle doit creer

® un systeme doit utiliser juste une des familles d’'un
ensemble de familles de produits

® garantir que les produits d’'une famille sont utilises
ensemble



Abstract Factory

Conséquences

® isolation des classes concretes (seules les classes
abstraites sont connues)

® ¢change facile des familles de produit
® encouragement de la cohéerence entre les produits

® prise en compte difficile de nouvelles formes de
brodurt




Abstract Factory

Impléementation

® souvent une seule instance d’une factory concrete
—> |es factories sont souvent des singletons

® ajouter de nouveaux produits a l'interface => une
seule methode create (parameter)

® creation des produits => factory method



Resume Factory

® Abstract Factory => une classe delegue la
responsabilité de l'instanciation des objets a un autre
objet (via la composition)

® Factory Method = les sous-classe realisent
Instanciation des objets (via 'herrtage)

» souvent utilisé par I'objet délégué dans
Abstract Factory pour linstanciation



Questions !



