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Patron: Singleton

*Restreindre l'instanciation d'une classe a un seul objet (ou bieriques objets
seulement). Il est utilisé lorsque I'on a besoin d'exactement urpobjecoordonner des
opérations dans un systeme.

*Le modele est parfois utilisé pour son efficacite, lorsqugdeme est plus rapide ou
occupe moins de mémoire

*On implémente le singleton en écrivant une classe contenant une nethodEe une
instance uniquement s'il n'en existe pas encore. Sinon elle renvoiEénedce vers I'objet
qui existe déja.

» Dans beaucoup de langages de type objet, il faudra veiller a ce cuestructeur de la
classe soiprivé ou bienprotegé afin de s'assurer que la classe ne puisse étre instanciee
autrement que par la méthode de création controlée.

Le singleton doit étre implémenté avec précaution dans les appigatulti-thread. Si
deux threads exécutesh méme tempa methode de création alors que |'objet unique
n'existe pas encore, il faut absolument s'assurer qu'un seullo@etaet que l'autre
obtiendra une référence vers ce nouvel objet. La solution classigeuar@bteme consiste a
utiliser I'exclusion mutuelle pour indiquer que I'objet est en courgahicistion.
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The Singleton Design Pattern

Singleton

- instance: Singleton

- Singleton ()
+ getlnstance () : Singleton

UML class diagram
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The Singleton Design Pattern
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1 Singleton Object >‘

UML sequence diagram
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The Singleton Design Pattern

Problem: Examine the 4 Singleton Java implementations in the folder Patterns
(http://mww-public.int-evry.fr/~gibson/Teaching/DesignPatterns/SourceSingleton.zip)

Question: what are the differences between the
Implementations, and which best corresponds to our
requirements/design?
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Patron: Singleton (en Java, versionl)

package p_singl eton;

public class Singletonl {

protected static Singletonl uniquelnstance = null;
private int data;

public synchroni zed static Singletonl instance() {

I f (uni quel nstance == null) uni quel nstance = new Si ngl et onl();
return uni quel nst ance;

}

protected Singletonl() {data=0;}
public int getData(){return data;}

public void setData(int d){data =d;}

}
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Patron: Singleton (en Java, versionl) - Test

/**

@ut hor J Paul Gibson
@ersion 1
Test class for {@link Singleton1} <br>

<li> Construct 2 singletonl objects using the instance m
<li> Set the data value of the first and print info. con
objects to the screen </li>
<li> Check that the references and values for both objec
* same </li>
* <ul>
* <pr>
* EXPECTED (TYPICAL) OUTPUT

*

*
*
*
*
* <ul>
*
*
*
*

<pre>
First singletonl: Singleton.Singleton1@19821f
First singletonl data value = 34
Second singletonl: Singleton.Singleton1@19821f
Second singletonl data value = 34
</pre>
*/
publ i c cl ass TestSingletonl {

ethod </li>
cerning both

ts are the
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Patron: Singleton (en Java, versionl) - Test

public static void main(String argsf]) {

/I Construct 2 singletonl objects using the instanc e method
Singletonl sla = Singletonl. I nst ance();
Singletonl s1b = Singletonl. I nst ance();
Il Set the data value.
sla.setData(34);
System. out .printin( “First singletonl: " + sla);
System. out .printin( "First singletonl data value = " +sla.getData());
System. out .printin( "Second singletonl: " + slb);
System. out .printin( "Second singletonl data value = " +slb.getData());
}
}
TP - TO DO:

Compile and execute this class to check that the test is correct
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Patron: Singleton (en Java, version2)

package p_si ngl et on;
public class Singleton2 {

public static final Singleton2 unigueinstance = new
Si ngl et on2();

private int data;
private Singleton2() {data=0;}
public int getData(){return data;}

public void setData(int d){data =d;}

}
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Patron: Singleton (en Java, version2) test

/**

* @ut hor J Paul Gibson
* @ersion 2

* Test class for {@link Singleton2} <br>
*
* o <ul>
* <li>  Construct 2 singleton2 objects using the instance m ethod </li>
* <li> Set the data value of the first and print info. con cerning both objects
to the screen </li>
* <li>  Check that the references and values for both objec ts are the same </li>
* <ul>
* <pr>

* EXPECTED (TYPICAL) OUTPUT

*
<p|'e>
First singleton2: Singleton.Singleton2@19821f
First singleton2 data value = 34
Second singleton2: Singleton.Singleton2@19821f
Second singleton2 data value = 34
</pre>

*/
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Patron: Singleton (en Java, version2) test

publ i c cl ass TestSingleton2 {

public static void main(String args[]) {

/I Construct 2 singletonl objects using the instanc e method
Singleton2 s2a = Singleton2. uni quei nst ance;
Singleton2 s2b = Singleton2. uni quei nst ance;
I/l Set the data value.
s2a.setData(34);
System. out .printin( "First singleton2: " + s2a);
System. out .printin( "First singleton2 data value = " +s2a.getData());
System. out .printin( "Second singleton2: " + s2b);
System. out .printin( "Second singleton2 data value = " +s2b.getData());
}
}
TP - TO DO:

Compile and execute this class to check that the test is correct
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Patron: Singleton (en Java, version3)

public class Singleton3 {

private int data;

private static final Singleton3 instance = new Singleton3();
private Singleton3() { // TO DO }

public static Singleton3 instance() { // TO DG

public int getData(){ // TO DG

public void setData(int d){// TO DG

}

TP - TO DO:
How does this 3rd version differ from versionl and version2?

Implement and test this 3rd version (in class TestSingleton3)
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Patron: Singleton (en Java, version4)

public class Singletond {
private int data,;
private Singleton4() { data=0; }

private static class SingletonHol der {
private static final Singleton4d | NSTANCE = new Si ngl et on4();

}

public static Singleton4 getlnstance() {
return Singl etonHol der. | NSTANCE;

}

public int getData(){return data;}

public void setData(int d){data =d;}

}
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Patron: Singleton with Subclassing - TP

What if we want to be able to subclass Singleton and have the
single instance be a subclass instance?

For example, suppose View has subclasses

TextView and GraphicView. We want to instantiate just one view,
either textual or graphic. Then all other instantiations use the same
(first) instance.

Client code to create view the first time:
/I Here we choose to instantiate with a text view
View vl = TextView.instance();

Client code to access the view:

/l The view instance will be the first view created
/I In this case a TextView

View v2 = View.instance();
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Patron: Singleton with Subclassing

The Singleton Design Pattern is meant to give you control over access to the Singleton class.
But subclassing allows other code to access your class without you having direct control

The uniqueness of the class cannot be imposed as a compile-time constraint on the subclass
unless you use a private constructor (or declare the class to be final).

If you want to allow subclassing, for example, you might make the constructor protected, but
then a subclass could provide a public constructor, allowing anyone to make instances.

QUESTION: which of these 2 subclassable singleton designs do you prefer:?
Supposing we have a Singleton class A and a class B that is a sub-class of A:
1). You can have a single instance of A *OR* a single instance of B, but not both.
2). You can have exactly one instance of A *AND* exactly one instance of B.

TO DO: Can you implement and test one of these designs?

QUESTION: How can/should this design/code be extended to multiple subclasses?
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Patron: Singleton with Subclassing - TP

QUESTION: How could we do this? Will the previous code for a Singleton
class work with subclassing? Try it!

For example, with Singletonl:

Singletonla extends Singletonl
Singletonlb extends Singletonl

/| TEST

/[ Singletonla sla = new ...?

/[ Singletonlb s1b = new ...?

/[ Write values of sla and s2a to screen

TO DO: Spend some time thinking about alternative designs.Choose one -
try to implement and test it in Java. Will the same design work with
Singleton2 or Singleton3 or Singleton4?
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Patron: Singleton with Subclassing - TP

(# p_singleton.TestSingletonlab

Version:

1 Test class for Singleconl

Check carrectly initialised

Check carrectly initialised

EXFPECTED OUTFUT

First singletonla: p singleton.

Second singletonla: p_singleton.

Setting data value to 34
irst singletonla: p_ singleton.

Second singletonla: p singleton

irst singletonlb: p singleton.

Second singletonlb: p singleton.

Setting data walue to 56
irst singletonlb: p singleton.

Second singletonlb: p singleton.S5i
.3ingletonlaladdbfl,

irst singletonla: p singleton

Second singletonla: p_ singleton.

Author:
1 Paul Gibson

Construct 2 singletonla objects using the instance method

Set the data value of the first and print info. concerning both objects to the screen
Check that the references and values for both objects are the same

Construct 2 singletonlb objects using the instance method

Set the data value of the last and print info. concerning all 4 objects to the screen
Check that the references and values for all objects are the same

Construct 2 singletonla objects using the instance method

Singletonla@addbfl, data wvalue = 0

Singletonlafladdbfl, data value =

[

Construct 2 singletonlb objects using the instance method

Singletonla@addbfl, data wvalue = 34
.3ingletonlaladdbfl, data values = 34
Singletonlaaddbfl, data value = 34
Singletonla@addbfl, data wvalue = 34

data value = 5
data value =
data value = 5
data value =

Singletonla@addbfl,
ingletonla@addbfl,

Singletonla@addbfl,
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