Patron: Factory (Fabrique)

La fabrique a pour role l'instanciation d'objets divers
dont le type n'est pas predeéfini : les objets sont crées
dynamiguement en fonction des parametres passeés a la
fabrique.

Comme en general, les fabriques sont uniques dans un
programme, on utilise souvent le patron de conception
singleton pour les implémenter.
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Factories: Motivation

Factories are key to Software Product Lines

See:

Software Factories Assembling Applications with
Patterns, Models, Frameworks and Tools, Greenfield and
Short, OOPSLA, 2003.
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Patron: Factory (Fabrigue): UML (generic)

Client AbstractFactony
+HoreateProduct()
£
A pstractProduct
£
Product ConcreteFactory
.:%’ _____________
+HCreateProduct)

Can be generalised to:
emultiple products (by subclassing)
emultiple clients (by association)
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Factory UML: concrete example —

Client

WindowsButtonFactory

GUIFactory
AbstractFactony
+_reateProduct)
Button i
A batractProguct

Faly

Procuct

WindowsButton

WindowsFactory

ConcreteFactary

+_reateProduct)

Download source files from Fact or ySour ce. zi p
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Factory - Windows GUI in Java

(1 p_factory.WindowsButtonFactory

Version:
1 Test for simplest factory behaviour:
Make a Windows Factory and print identifier to screen
Make a button using this factory
Make a second Windows Factory and print identifier to screen (it should be the same as the first)
Make a second button using this factory
Write state of buttons to screen

EXPECTED [TYFICAL) OUTPUT
Using factory p_fact::y.W;:d:ﬁﬂf&:t::?éiﬁiébl to construct abButton
WindowsButton: uzh a
Using factory p_fact::y.W;:d:ﬁﬂf&:t::?éiaiébl to construct bButton

m
[P

(=5

Window=zButton: Push b
Author:
1 Paul Gibson
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Factory - Windows GUI in Java

publ i ¢ cl ass WindowsButtonFactory {

public static void main(String[] args{

GUIFactory aFactory = GUIFactory. get Fact or y();

System. out .printin( "Using factory " + aFactory+ " to construct aButton" );
Button aButton = aFactory.createButton();

aButton.setCaption( "Pusha" );

aButton.paint();

GUIFactory bFactory = GUIFactory. get Fact or y();

System. out .printin( "Using factory " + bFactory+ " to construct bButton" );
Button bButton = bFactory.createButton();

bButton.setCaption( "Push b" );

bButton.paint();

TO DO: Compile and execute to test for expected output
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Factory - Windows GUI in Java

abstract cl ass Button

{
private String caption ;
public abstract void paint();
publ i ¢ String getCaption() { return caption ;}
public voi d setCaption(String caption){
t hi s. caption = caption;
}
}
publ i c cl ass WindowsButton ext ends Button
{
public void paint(){
System. out .printin( "WindowsButton: " + getCaption());
}
}
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Factory - Windows GUI in Java

abstract cl ass GUIFactory{
public static GUIFactory getFactory(){
return WindowsFactory. getl nstance();

}

publ i ¢ abstract Button createButton();

}

cl ass WindowsFactory ext ends GUIFactory{

private static WindowsFactory factory = new WindowsFactory();

public static WindowsFactory getinstance () { return factory;};
publ i ¢ Button createButton(){

ret ur n( new WindowsButton());
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Factory « UML »: OSXorWindowsFactory

GUIFactoryChoice

Client AbstractFactony
+_reateProduct)
Button o
A batractProguct
£
OSXButton o Win Button ~ OSXHactory or Win Factory
Product ConcreteFactary
é _____________
+_reateProduct)

TO DO: Write code for OSXButton and OSXFactory
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Factory OSX and Win GUI Buttons in Java

abstract cl ass GUIFactoryChoice{
public enum OS Type{ Wn, OSX}

protected static OS_Type readFromConfigFile(String param){
I f (Math. random() > 0.5) return OS_Type. W n;
el se return OS_Type. OSX;
}

public static GUIFactory getFactory(){
OS Type sys = readFronConfi gFil e("OS TYPE");
switch (sys){

case Wn:
ret urn WindowsFactory. getl nstance();
case OSX:
return OSXFactory. getl nstance();
t hr ow new lllegalArgumentException( “The OS type " +sys+ "isnotrecognized."
}

publ i c abstract Button createButton();

Use this more complex factory in your test code
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Factory OSX and Win GUI Buttons in Java

publ i c class OSXorWindowsFactory {

public static voi d main(String[] args){

GUIFactory aFactory = GUIFactoryChoice. get Fact ory();

System. out .printin( "Using factory " + aFactory+ " to construct aButton" );
Button aButton = aFactory.createButton();

aButton.setCaption( "Push a" );

aButton.paint();

GUIFactory bFactory = GUIFactoryChoice. get Fact ory();
System. out .printin( "Using factory " + bFactory+ " to construct bButton" );
Button bButton = bFactory.createButton();
bButton.setCaption( "Push b" );
bButton.paint();
GUIFactory cFactory = GUIFactoryChoice. get Fact ory();
System. out .printin( "Using factory " + cFactory+ " to construct cButton" );
Button cButton = cFactory.createButton();
cButton.setCaption( "Push c" );
cButton.paint();

}

}
TO DO: Compile and execute this code
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Factory OSX and Win GUI Buttons in Java

(1 p_factory.0SXorWindowsFactory

Version:
1 Check that different factories can be used but only 1 factory object of each type is ever created
EXFECTED (TYFICAL) OUTFUT

Using factory p_fact::y.W;ndcwsFactc:yELbeeeE to construct abButton
WindowsButton: Push a

Using factory p_fact::y.GSEFactcryélqalfbb to construct bButton
O5¥Button: Push b

U=zing factory p_factc:y.W;tdcwsFactc:yéLbeeeS to construct cButton
WindowsButton: Push c

Author:
1 Paul Gibson
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Patron: Abstract Factory (Fabrigue Abstraite)

Combining Product Lines
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Abstract Factory: (2 products 2 factory types)
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Can be generalised to multiple factories with multiple products
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Abstract Factory: - Buttons and Menus for Win and OSX
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Abstract Factory — GUIFactoryChoice?2

(£ p_factory.0SXorWindowsFactory2

Version:
1 Check that different factories can be used but only 1 factory object of each type is ever created
Also check that we never mix component types (buttons and menus) in factories
EXPECTED (TYPICAL) OUTPUT

O=ing factory p_fact::y.CSEFact::yEELbETfTQ to construct aButton
DSXButton: Push a

O=ing factory p_fact::y.CSEFact::yEELbETfTQ to construct aMenun
05X Menn: Menn a

O=ing factory p_fact::y.CSEFact::yEELbET T4 to construct bBButton
DSXButton: Push b

O=ing factory p_fact::y.CSEFact::yEELbETfTQ to construct bMenun
D5XMenn: Memu b

Author:
1 Paul Gibson

TP - TO DO: Compile and execute this code in order
to test it against expected behaviour
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Abstract Factory — OSXorWindowsFactory?2

public class OSXorWindowsFactory?2 {
public static void main(String[] args){
GUIFactory2 aFactory = GUIFactoryChoice2. get Fact or y();
System. out .printin( "Using factory " + aFactory+ " to construct aButton" );
Button aButton = aFactory.createButton();
aButton.setCaption( "Push a" );
aButton.paint();
System. out .printin( "Using factory " + aFactory+ " to construct aMenu" );
Menu aMenu = aFactory.createMenu();
aMenu.setCaption(  "Menu a" );
aMenu.display();
GUIFactory2 bFactory = GUIFactoryChoice2. get Fact or y();
System. out .printin( "Using factory " + bFactory+ " to construct bButton" );

Button bButton = bFactory.createButton();

bButton.setCaption( "Push b" );
bButton.paint();
System. out .printin( "Using factory " + bFactory+ " to construct bMenu" );

Menu bMenu = bFactory.createMenu();
bMenu.setCaption(  "Menu b" );
bMenu.display();

1

T&MSP - May/June2011 CSC4522: Reéalisation & Déploiement J Paul Gibson
(Design Patterns) Factories.17



Abstract Factory — OSXorWindowsFactory?2

Note that we had to extend the behaviour of classesin order to
Include buttons and menus (but we kept to the same design pattern):

public abstract class GUIFactory2 extends GUIFactory{

public abstract Menu createMenu();

}

cl ass WindowsFactory2 ext ends GUIFactory2 ...
cl ass OSXFactory2 extends GUIFactory2 ...

cl ass GUIFactoryChoice2 ext ends GUIFactoryChoice ...

TO DO: Look at code and try to understand how it works
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Problem — add an OS (linux) and a Component (slider)
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Write code to test your new factory/component
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