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Last point we remained

Duck =<interface=>
//" FyBehavior
FlyBehavior flyBehavior
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QuackBehavior quackBehavior

Swim()

Display()

performQuack()
performFly()
setFlyBehavior()
setQuackbehavior()
//OTHER duck-like methods
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Duck should not know:
-Its subclasess
-Its changing behaviour types
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Who can create, who should create?

public void doSomething()

{

if I{m) {

m = new MyObject();

if (condition4A) m.setRefA(new A1());
else m.setRefA(new A2());

if (condition4B) m.setRefB(new B1());
else m.setRefA(new B2());

}

m.doAction();

Clientl

Client2

MyObject m;

MyObject m;

--{doSomething()

doSomething()

——

| . . . L. |
. | public void doAction(int i) {
MyObject | if (i<0) { |
. ' refA.doA(); |
A re;A'_ | refB.doB(); |
B ref B; : } |
_____________________________________ i doAction() o elsef :
| refB.doB(); I
: refA.doA(); |
|
<interface> <interface> : i :
A B S —
doA() doB() E public MyObject() E
T T o !
! MYObject m; !
| m = new MyObject(); |
E if (condition4A) m.setRefA(new A1()); E
! else m.setRefA(new A2()); !
| if (condition4B) m.setRefB(new B1());
Al A2 Bl Bz ! else m.setRefA(new B2()); !
doA() doA() doB() doB() ' m.doSomething(); E
D} |



Factory Method Pattern

Define an interface for creating an object, but let
subclasses decide which class to instantiate

revision on march 2017, @ebru



Factory Method: Applicability

* Use the Factory Method pattern when

* to make client class as unable to anticipate the class of
objects it must create/have

* a class wants its subclasses to specify the objects it
creates



he Factory Method Pattern

* This is a ‘Creational’ pattern, i.e. it is concerned with object instantiation

» Used where an abstract class (A) may, itself, need to create objects of other
classes

* where the precise class is not necessarily known.

* The precise class to be instantiated may only be known within a sub-class of A.

* However, all sub-classes of A will share the common signature of the super-
class. Therefore, the abstract class (A) may interact with the created object
through this interface.



Factory Method pattern

* Define an interface for creating an object, but let subclasses decide which class to
instantiate. It lets a class defer instantiation to subclasses

* PROBLEM:

* A framework with abstract application classes and application-specific
subclasses to instantiate to realize different implementations

* SOLUTION:

* The Factory Method pattern encapsulates the knowledge of which subclass to
create and moves this knowledge out of the framework




Example: Simple Pizza Class

Fizza

Soreparel)
Shakel
Sout()
Fhox)




Creation and use of Pizza Class

Pizra orderFPizzaln{
Fizza pizza = new Pizzal),

1Zra preparel ),
przza bakel ),

CREATION pizza cutl),
plzza boxl);
return pizza;

USE h



Pizza starts subclassing

Fizza

nreparel)
Fhakel)
Sout)
Fhox()

T

CheeseFizza

GreekFizza

N

FepperoniFizza




Pizza orderPizzal>tring type)

{
Pizza pizza;
' e equalsi"cheese" 1) {

pizza = new CheesePizzal),

Lelse ifitype equals("greek " {
pizza = new CreekPizzal),

telse if (type equals(" Pepperoni )
pizza = new PepperombPizzal);

i CREATION KNOWLEDGE

pizza prepare();
pizza bake();
pzza. cuti);
pizza boxll,

eturn p1zza;



Fizza orderPizzalString tyvpe)
i

Pizza pizza.

ifitype. eguals("cheese" )
i

1imma — new _heeseFPizzal);

Felse 1if (type. equals("Fepperoni® )

i
Pplzza = new PepperoniPiz=zal);
Felse 1if (tyvpe. equalsCclam®" )

{
plzza = new ClamBPizzal);

P else 1if (tvype. equals("vezg=mie" )
lzza = new WegoiePi=z=al),
h

plzza preparsil;
e baleety: CHANGE IN CREATION

lzza. cuti,
plzza bo:ll,

return pilEza;



simpleFizzaFactory

¥createPizzal)




public class simplePizzabactory
public Pizza createPizzal>tring type)

d
Pizza pizza = null,
! e equalsi ' cheese" 1 {
plzza = new CheesePizzal),
telseaf (type equals(" Pepperom" 1)1
pizza = new Pepperombizzall;
telseaf (type.equals("clam" ) {
pizza = new ClamPizzal):
telse if (type equals("veggie" )
plzza = new WegoiePizzal),
]
return plEza;
]



Fizzastore

aimplePizzak actory

YorderPizzal

............. ::..

VereatePizzal




public class Pizzastore
i
SimplePizzaFactory factory;
public PizzaStore (SimplePizsaFactory factory)

thiz factory = factory,
¥

Fizza orderPizzalString tyvpe)

Pizzaiizza;
1Zra preparel ),
pizza balkel);

pzza. cuti);
pizza boxi);

return pizza;
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Factory Method: class diagram

rethod creates

defines the interface
of objects the factory

Froduct Creator
SfactonMethod)
ConcreteCreator
ConcreteProduct | .

’factnryMethndlj
, It can instantiate specific
wnpleme_nts the ConcreteProduct without
Product interface knowing their class

* the subclasses redefine abstract methods of the abstract class to return the
appropriate subclass



Factory Method Sequence Diagram

Client ConcreteCreaterl ConcreteProductl
, | ;
Request ———————————L-—--><____.,:
> createProduct() |
4 |
new '
concreteProductl |




Factory Method: class diagram sample

defines the interface
of ohjects the factory

rmethod creates

Application
Dacument 22
YcreateDocument)
T It can instantiate
y—— application-specific Documents
ication I i i
MyDocument e ¥opp without knowing their class
®createDocurmnent() [ ---
ereateDocurnent() =
the factory method

implernents the
Document interface

= we call createDocument() the factory method because it is
responsible for “manufacturing” an object



Factory Method pattern

e applicabilities:

* the class that must instantiate classes only knows about abstract classes, which it
cannot instantiate. It only knows when or how to create an object but not what
kind oh object to create, because this is application-specific

* aclass want its subclasses to specify the objects to be created

* classes delegate responsibility to one or several helper subclasses and you want
to localize the knowledge of which helper subclass is the delegate



Factory Method pattern

* CONSEQUENCES:

* Factory methods eliminate the need to bind application-
specific classes into your code

* The code only deals with the Product interface and then it can
work with any user-defined ConcreteProduct class

' * Clients might have to subclass the Creator class to create a
particular ConcreteProduct object



