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Introduction

Design patterns are solutions to software design problems you find again and
again in real-world application development. Patterns are about reusable
designs and interactions of objects.

To give you a head start, the C# source code for each pattern is provided in
structural From. Structural code uses type names as defined in the pattern
definition and UML diagrams.




Singleton

singleton

-instance : Singleton

-aingleton()
+Instance() : Singleton
Singleton :
defines an Instance operation that lets clients access its unique instance. Instance 1s a
class operation.
§ responsible for creating and maintaining its own unique instance.
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using System; public static Singleton Instance()

namespace DoFactory.GangOfFour.Singleton.S5tructural {
b [ Uses lazy initialization,
£/ <summary:
fFFf MainApp startup class for Structural ."I."r Note: thif iE not th"’fad SEI'FE.
ff/ singleton Design Pattern. . .
/11 </summary> if (_instance == null)
class MainApp [
{
/11 <summary> instance = new Singleton();
o }
fff Entry point into console application. =
fff </summary: }
static wvoid Main()
{
ff Constructor is protected -- cannot use new return inﬂtmﬁe;
Singleton s1 = Singleton.Instance(); =
Singleton s2 = Singleton.Instance(); }
ff Test for same instance }
if (s1 == s2) }
{

Console.WritelLine("0Objects are the same instance™);

ff Wait for user

[

nso

le.ReadKey();

fff <summary>

fff The '"Singleton’ class
ff) </summary>

class Singleton Dumut

{
private static Singleton _instance;
// Constructor is “protected’ Objects are the same instance
protected Singleton()
1

T 1



Factory Method

<<interface>>
IProduct

product =
creator.FactoryMethod()

Client
product : [Product
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using System;
using System.Collections;

class FactoryPattern {

/4 Factory Method Pattern

interface IProduct 4
string ShipFrom{ };

¥

class ProductaA : IProduct {
public String ShipFrom ( ) {
return * from South Africa™;
y
¥

class ProductB : IProduct {
public String ShipFrom ( ) {
return “from Spain™;
¥
}

class DefaultProduct : IProduct {
public String ShipFrom ( ) {
return "not available™;
¥
}

class Creator {
public IProduct FactoryMethod(int month) {
if {(month >= 4 & month <=11)
return new ProductA({ );
else
if (month == | | month == | | month == 12}
return new ProductB({ );
else return new DefaultProduct( J};
¥
hy

static woid Main{ ) {
Creator ¢ = new Creator({ J);
IProduct product;

for (int i=1; i<=12; i++) {
product = c.FactoryMethod(i);

Console. Writeline("Avocados "+product.ShipFrom(

¥

Judith Bishop
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52/* Output
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Client

larget

Adapter

Target

=]

+Request()

JAN

Adapter adaplee

Adaptee

+tRequest() |

adaptes SpecificRequest()

=1

+5SpeciiicRequest()




using System;

namespace DoFactory.Gangl
{
fF <summary>
fFf MainApp startup class for Structural
/f/ Adapter Design Pattern.
ffF </ summary >
class MainApp
{
fff <summary:
f/f Emtry point into comsole application.
FAf < fsummary>
static void Main()

{
ff Create adapter and place a request
Target target = new Adapter();
target.Request();
S/ Wait for user
Console.ReadKey();

¥

fFf <summary>

fff The 'Target' class
fff </ summary >

class Target

{ public wirtual woid Request()
{
Consocle.Writeline({"Called Target Request()");
}
¥

fFf <summary>
fFf The 'Adapter® class

< summary >

[ </summary>
class Adapter : Target
{
private Adaptee _adaptee = new Adaptee();
public override void Request()
{
{/ Possibly do some other work
/! and then call SpecificRequest
_adaptee.SpecificRequest();

}

/1] <summary>
/{] The 'Adaptee’ class
/1] </summary>
class Adaptee
{
public void SpecificRequest()

{

Console.Writeline("Called SpecificRequest()");

Called SpecificRequest()




Client

Composite

Component

+Operation|)

+Add(in Component)
+Removel(in Component)
+EetChild{in index - int)

)

T__

Leaf Composite

children

+Oparation{)

+Dperation()
+Add(in Component)
+Eemove(in Component)

I
|
I
+GetChild(in index - int) |
|
|

foreach child im children
child. Operation()




using System;
using System.Collections.Generic;

namespace DoFactory.GangOfFour.Composite.Structural
1

fA <summary:

[/ MainApp startup class for Structural

/// Composite Design Pattern.

FA </ summary

class MainApp

i

LS <summary:

/fS Entry point into console application.

fAF </ summary

static void Main()

i
/! Create a tree structure
Composite root = new Composite(™root™);
root.Add(new Leaf("Leaf A")});
root.Add(new Leaf("Leaf B"});
Composite comp = new Composite(“Composite X"});
comp.Add({new Leaf("Leaf XA"™));
comp.Add({new Leaf("Leaf XB"));
root.Add{comp} ;
root.Add({new Leaf("Leaf C"});
// Add and remowve a leaf
Leat leaf = new Leaf("Leaf D"};
root.Add(leaf);
root.Remove (leaf);
!/ Recursiwvely display tree
root.Display(1};
// Wait for user
Console.ReadKey(};

1

}

/S <summary>

/// The 'Component® abstract class
FA </ summary:

abstract class Component

{

protected string name;

S/ Constructor
public Component(string name)
{

this.name = name;

}

public abstract woid Add(Component c);
public abstract woid Remowve(Component c)j;
public abstract woid Display(int depth};

L

FrS <summary:

//f The "Composite’ class
F </ summary

class Composite : Component
i

private List<Component> _children = new List<Component>();

// Constructor

public Composite(string name)
base({name)

i

1

public override woid Add(Component component)

1

_children.Add(component);

L

public owverride woid Remowve(Component component)

i
_children.Remove (component) ;
1
public override woid Display(int depth)
i
Console.Writeline{new String('-', depth) + name};
// Recursively display child nodes OUtpUt
foreach (Component component in _children)
i -root
component.Display(depth + 2};
---Leaf A
1
1 -—-Leaf B

}

LIS <summary >

{// Constructor
public Leaf(string name)
: base(name)

public override void Add({Component c)

{

Console.Writeline("Cannot add to a leaf");

public override void Remove(Component c)

{

Conscle.Writeline("Cannot remove from a leaf");

public everride void Display(int depth)

{

Console.Writeline(new String('-', depth) + name)

f/f The "Leaf' class Leaf XB

LA </ summary> ---Leaf C
class Leaf : Component




Iterator

<<interface>>
IEnumerable

+GetEnumerator( )

(Client
—collection,

|
-~ | |
1 I
1

|

|

foreach c [n collection Collection
doSomething —structure = supplied

+GetEnumerator().
+0therOps()

for each s in structure e
el yield return s P
e @ ®




A |

“using System;

using System.Collections;

lclass IteratorPatt

{

m

f/ Simplest Iterator Judith Bishop Sept 2807

E class MonthCollection : IEnumerable
{
string[] months = {"January"”, "February™, "March”, "April™, "May", "June”™,
"July", "August", "September", "October"”, "November", "December"};

E public IEnumerator GetEnumerator()
{
/ Generates values from the collection
foreach (string element in months)
yield return element;

¥
¥
- static void Main()
{
MonthCollection collection = new MonthCollection()};

[/ Consumes values generated from collection's GetEnumerator method
foreach (string n in collection)
Console.Write(n + " ");

Console.WriteLine{("\n");
’-’5cle.ReadKey{)j

B filey/f/CefUsers/Madadyar/Desktop/ConscleApplication1/CensoleApplication1/bin/Debug/Consoledpplication1.EXE

January February March April May June July August September October November December




Memento

Originator Memento

state state <— Caretaker

+setMemento()
"| +CreateMemento()

+getState()
+setState()

state = m->getState();

aony return new Memento(state); L
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using System;

ural

namespace DoFactory.GangOfFour.Memento.Struct
LSS <summary>
Al MainApp startup class for Structural
Memento Design Pattern.
o </ summary >
class Mainlpp
ALY <summary
LAY Entry point into console application.
LA </ summary >
static wvoid Main()
Originator o = new Originator(};
0.5tate = "0On";
AL Store internal state
Caretaker ¢ = new Caretaker();
c.Memento = o.CreateMemento();
S Continue changing originator
o.5tate = "Off";
S/ Restore saved state
o.SetMemento(c.Memento);
S wWait for user
Console.ReadKey(};
< S Ummary
The "Originator® class
AL <SS summary >
class Originator
private string _state;
S/ Property
public string State
et return _state;
= H
set
_state = walue;
Conscle.WritelLine("State = ™ 4+ _state):

)

SF Creates memento
public Memento CreateMementol)

i

return (new Memento( state)):

S/ Restores original state

public woid SetMemento(Memento
Conscle.Writeline"Restoring
State = memento.S5tate;

S <summary
A4 The "Memento' class

AS < summary

class Memento

i

)
)

)

private string _state;

SF Constructor
public Memento(string state)

i

this. state = state;
¥
S @ets or sets state
public string State
1

get 4 return _state; F
¥

A/ <summary>
A4 The '"Caretaker' class

AS < summary

class Caretaker

i

private Memento _memento;

S F Gets or sets memento
public Memento Memento
set { _memento = walue; }
get { return _memento; }

memenito)

state. .

ST
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More Information and Real World Codes in this site:
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