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* Reuse

e Code Reuse
e Design Reuse
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Creational Structural Behavioural
Factory Method Adapter Interpreter
Abstract Factory Bridge Template Method

Builder Composite Chain of Responsibility
Prototype Decorator Command
Singleton Flyweight Iterator

Facade Mediator
Proxy Memento
Observer
State
Strategy

Visitor




g Singleton 595

Role

e The purpose of the Singleton pattern is to ensure that there is
only one instance of a class, and that there is a global access
point to that object.

e The pattern ensures that the class is instantiated only once
and that all requests are directed to that one and only
object.



Singleton
~static uniquelnstance : Singleton = new Singleton()
-Singleton()

~static readonly Singleton( )
+statcInstance(): Singleton -- - - - --- - - -~ -- - -- - oo mﬂugltnrsgmﬂ




2 Singleton 5gSJl

Singleton

e The class containing the mechanism for a unique instance of
itself.

Instance

e A property for making and accessing an instance of the
Singleton class.
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Using new:

Database objectl
Database object2
Database object3
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Using getInstance

Database objectl
Database objectl

Database
class

Y

A

getInstance()

Database class
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Role

e The Factory Method pattern is a design pattern used to define
a runtime interface for creating an object.

e It’s called a factory because it creates various types of objects
without necessarily knowing what kind of object it creates or
how to create it.



<<interface>>
IProduct

product =
creator.FactoryMethod()

Client
product : IProduct

Creator
+FactoryMethod() : Product




[Product
e The interface for products

ProductA and ProductB

e Classes that implement IProduct

Creator
e Provides the FactoryMethod

FactoryMethod

e Decides which class to instantiate
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* Role

e The Adapter pattern enables a system to use classes whose
interfaces don’t quite match its requirements.

Bo~




Client

<<interface>> Adaptee
ITarget +SpecificRequesty()
+Request()

Request() invokes
SpecificRequest()

Adapter

+Request()



e T e
[Target
e The interface that the Client wants to use.
Adaptee
e An implementation that needs adapting.
Adapter

e The class that implements the ITarget interface in terms of
the Adaptee.

e Request
« An operation that the Client wants.
e SpecificRequest
« The implementation of Request’s functionality in the Adaptee.



Client

«interfaces

«interfacex
Math2

+Maxvalue() : double

Imp1

Imp2

+Max() : double

+Maxvalue() : double

ainterfacen
Math2

+Maxvalue() - double

Imp2

winte »
Math1
ax() !
Client
Imp1 Adapter
+Max() | double +Max() : double

+Maxvalue() : double
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* Role

e The composite pattern describes that a group of objects is to
be treated in the same way as a single instance of an object.

e The intent of a composite is to "compose” objects into tree
structures to represent part-whole hierarchies.



Client

Component

)

+Oparation()

+Add(in Component)
+Removel(in Component)
+etChild(in index - int)

AN Fi

Leaf Composite

children

+Operation()

+Operation()

+Add(in Component)
+REemove(in Component)
+GatChild(in index : int)

foreach child in children
child.Operation()




Component
e declares the interface for objects in the composition.

e implements default behavior for the interface common to all
classes, as appropriate.

e declares an interface for accessing and managing its child
components.

Leaf

 represents leaf objects in the composition. A leaf has no children.
Composite

e defines behavior for components having children.

e stores child components.

e implements child-related operations in the Component interface.
Client

e manipulates objects in the composition through the Component
interface.
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* Role

e The Iterator pattern provides a way of accessing elements of a
collection sequentially, without knowing how the collection is

structured.
List g list Listhterator
Count() Fersi{}
Append{Element) Next()
Reamovel Elemeant) |sDonel)
Currentitami)
index
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Client <<Interface>>
—collection, |Enumerable
+ietEnumerator( )

foreachc i_r| collection Collection

toSomething —structure = supplied
+GetEnumerator().
+{therOps( ) i

for each s in structure
yield return s




The players in the pattern are:

e Client
» Keeps a Collection object and uses a foreach statement to iterate over
it.
e [Enumerable
« A defined interface in C# for the operation GetEnumerator();

e Collection
« A data type containing or having the ability to generate a collection
of values.
e GetEnumerator
« A method that supplies the values in sequence.

e OtherOps

« Other methods that supply Collection values in different sequences
with different filters and transformations.



Memento 595!

* Role

e This pattern is used to capture an object’s internal state and
save it externally so that it can be restored later.

 Like Checkpoint in Games!!



Originator

-state

+setMemento()
"| +CreateMemento()

return new Memento(state);

Memento 5g3JI

Memento

-state <— Caretaker

+getState()
+setState()

state = m->getState();




Memento

e stores internal state of the Originator object. The memento may store as much
or as little of the originator's internal state as necessary at its originator's
discretion.

e protect against access by objects of other than the originator. Mementos have
effectively two interfaces.

e (aretaker sees a narrow interface to the Memento -- it can only pass the
memento to the other objects.

e Originator, in contrast, sees a wide interface, one that lets it access all the data
necessary to restore itself to its previous state. Ideally, only the originator that
produces the memento would be permitted to access the memento's internal
state.

Originator
e creates a memento containing a snapshot of its current internal state.
e uses the memento to restore its internal state
Caretaker
» isresponsible for the memento's safekeeping
e never operates on or examines the contents of a memento.
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Design Patterns : Elements of reusable Object-Oriented
Software.
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C# 3.0 Design Patterns. O,REILLY.



