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2.1.

2.1.1. Abstract Factory

AbstractFactory

+CreateProductAd)
+CrealeProductB()

T_

ConcreteFactory2

+CreateProductAf)
+CraateProductB()

Client
AbstractProductA

ConcreteFactory
o £|}‘ éﬁ +CreateProductAf)
+CraateProductB()

ProductA ProductA2 T T

P )

I I

I I

T~ I I

b e e e e e l |

I

I

AbstractProductB |

I

I

I

I

s |

I

ProductBi ProductB2 I

E ______ I

I

I

EE I

usingSystem;
namespac&OF.Abstract.Structural

{










public Client(AbstractFactory factory)

{
AbstractProductB = factory.CreateProductB();
AbstractProductA = factory.CreateProductA();

}

public void Run()

{
AbstractProductB.Interact(AbstractProductA);

}

}
}

ProductB1 interacts with ProductAl
ProductB2 interacts with ProductA2

2.1.2. Builder
Director builder Builder
e
+Construct() . +BuildPart()
|
I ?
1
I oh e in | .
s 'j Concreebuiier | _ __[roduc
+BuildPar()
+GetResult])

usingSystem;
usingSystem.Collections;
namespceGOF.Builder.Structural










Product Parts
PartA
PartB

Product Parts
PartX
PartY

2.1.3. Factory Method

Product Creafor

+FactoryMethod() — —{— o product = Factaryhethod()
+AnCperation|)

I i

ConcreteProduct ConcreteCreator

+FactoryMethod() — - — - return new ConcreteProduct

Factory Method

usingSystem;
usingSystem.Cbections;
namespac&OF.Factory.Structural
{
/I MainApp test application
classMainApp







/I "ConcreteCreator"
classConcreteCreatorBCreator

{
public override Product FactoryMethod()

{

returnnew ConcreteProductB();

}
}
}
Created ConcreteProductA
Created ConcreteProductB

2.1.4. Prototype

Client prolotype Prototype
+Operation() +Clone()
|
p=profotype, Clone()
ConcretePrototyped ConcretePrototype2
+Clona() | +Clonal)
| l
i 1
return copy of this return copy of this
, Prototype
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Cloned: |
Cloned: Il

2.1.5. Singleton

Singleton
-instance : Singleton

-Singleton( )
+Instance() ; Singleton







Objects are the same instance

2.2.

2.2.1. Adapter

Client target Target
+Request])
Adapter | ioniea Adaptea
+Request) | [+ 5 peciicRequest()

adaptes SpecificRequest() Ij

Adapter

Adapter
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Called SpecificReque st()



2.2.2. Bridge

Client

!

Abstraction | implemeantor
<

Implementor

+Operation() |

-
NJ.

implemenior Operabionimp() Il\l

+Oparationimp()

T T

[RefinedAbstraction|

C++

Rumbaugh

ConcretelmplementorA| |ConcretelmplementorB

+Dperationlmp()

+Operationimpi)
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" nested generalizations

Bridge






public overridevoid Operation()

{

ConsoleWriteLine(‘ConcretelmplementorA Operation”

}

/[ "Concretelmplement®"
classConcretelmplementorBlmplementor

{
public overridevoid Operation()
{
ConsoleWriteLine('ConcretelmplementorB Operation”
}
}

ConcretelmplementorA Operation

ConcretelmplementorB Operation

2.2.3. Composite

Client Component .

+Oparation()

+Add(in Component)
+Remove(in Component)
+EatChild(in index - int)

G

Leaf Composite

+Operation() +Dparation()

+Add(in Component)
+Remove(in Component)
+EatChild(in index : int)

hildren

child. Oparation()

foreach child in children

- Composite

19









public overridevoid Remove(Component c)
{
ConsoleWriteLine(‘Cannot remove from leaf’);
}
public overridevoid Display(nt depth)
{
ConsoleWriteLine(ew String(-', depth) + name);
}
}
}

- root

--- Leaf A

--- Leaf B

--- Composite X

Leaf XA

--- Leaf C

2.2.4. Decorator

Component

+Oiperation()

| component

ConcreteComponent Decorator e

+Oparation() +Dperationd)

-

— —{ component, Operation|)

ConcreteDecoratorA ConcreteDecoratorB
-added State

+Oparation|) +Cperation|) '

+AddedBehavion) |

| ]

|

1

base. Operation();

AddedBahavior();
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Decorator

23






ConcreteComponent.Operation()

ConcreteDecoratorA.Operation()

ConcreteDecorat  orB.Operation()

2.2.5. Facade

Facade

AN
Subsystem \\*

Facade

Facade
Facade

Facade

Facade

Facade
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public void MethodFour()

{
ConsoleWriteLine(" SubSystemFour Metho}jf"

}

/l "Facade"
classFacade
{
SubSystemOne one;
SubSystemTwo two;
SubSystemThree three;
SubSystemFour four;
public Facade()
{
one =new SubSystemOne();
two =new SubSystemTwo();
three =newSubSystemThree();
four =newSubSystmFour();

}
public void MethodA()

{
ConsoleWriteLine('\nMethodA()---- ");
one.MethodOne();
two.MethodTwo();
four.MethodFour();

}
public void MethodB()

{
ConsoleWriteLine("\nMethodB()---- ");
two.MethodTwo();
three.MethodThree();

MethodA()
SubSystemOne Method
SubSystemTwo Method

SubSystemFour Method

MethodB()
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SubSystemTwo Method
SubSystemThre e Method

2.2.6. Flyweight
FlyweightFactory flyweights Flyweight
G e
-]
+GetFlyweight(in key} +Dparation(in extrinsicStata)
\ k i N

if iyweights[key] exists
return existing flyweight
else
create new fiyweight
add to pool of fyweights
return new flyweight

[ ]

Client UnsharedConcreteFlyweight ConcreteFlyweight
-intrinsicState -allState
+Operation(in exrinsicState) +Dperation(in extrinsicState)

i 7

s Flyweight

usingSystem;
usingSystem.Colledbns;
namespac&OF.Flyweight.Structural
{
/l MainApp test application
classMainApp
{

staticvoid Main()
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}

ConsoleWriteLine('ConcreteFlyweight: + extrinsicstate);

/I "UnsharedConcreteFlyweight"
classUnsharedConcreteFlyweighFlyweight

{

publ
{

ic overridevoid Operationipt extrinsicstate)

ConsoleWriteLine('UnsharedConcreteFlyweight+"'
extrinsicstate);

ConcreteFlyweight: 21

ConcreteFlyweight: 20

ConcreteFlyweight: 19

UnsharedConcreteFlyweight: 18

2.2.7. Proxy
Client Subject
+Request()
RealSubject Proxy

+Requesi() realSubject +Requeast() |

|

|

I

realSubject, Request()
Proxy
Proxy
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Remote Proxy
Virtual Proxy

Protection Proxy

Smart Reference
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Called RealSubject.Request()

2.3.

2.3.1. Chain of Responsibility

Client

Handler

~

+HandlzRequeast()

e

lconcreteHandiert

leoncrateHandlar2

SUCCESS0T

*HandleRequest|)

32

+HandleRequest()










ConcreteHandler1 handled request 2
ConcreteHandlerl handled request 5
ConcreteHandler2 handled request 14
ConcreteHandler3 handled request 22

ConcreteHandler2 handled request 18

ConcreteHandlerl handled request 3

ConcreteHandler3 handled request 27

ConcreteHandler3 handled request 20

2.3.2. Command

Client Invoker Command

+Execute()
I A‘k
|
|
|
| Receiver acaivar ConcreteCommand
| - - raceiy ~
| — siate
! +Action() = Execute)
| =
|

recenver Actioni)

Call back

Command

Command

Command Excute
Command Unexcute
Excute

Unexcute Excute
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Command

Excute

(transaction)

Command
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Called Receiver.Action()
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2.3.3. Interpreter

Context

Client Ah#m&mrmhnl(

+Interpretiin Context)

A N

TerminalExpression NmtennlnnlExpmnim -

#Interprat{in Context) +Hnterpratiin Context)
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list. Add(newNonterminalExpression());
list. Add(new TerminalExpression());
list. Add(new TerminalExpression());

/I Interpret
foreach(AbstractExpression exp list)

{
exp.Interpret(context);
}
/I Wait for user
ConsoleRead();
}
}
[/l "Context"
classContext
{
}

/I "AbstractExpression"
abstractlassAbstractExpression

{

public abstractvoid Interpret(Context context);

}

/[ "TerminalExpression"
classTerminalExpression AbstractExpression

{
public overridevoid Interpret(Context context)
{
ConsoleWriteLine('Called Terminal.Interpréx");
}
}

/l "NonterminalExpression"
classNonterminalExpressionAbstractExpression

{
public overridevoid Interpret(Context context)
{
ConsoleWriteLine('Called Nonterminal.Interpret();'
}
}

Called Terminal.Interpret()
Called Nonterminal.Interpret()
Called Terminal.Interpret()

Called Terminal.Interpret()




2.3.4. Iteartor

Aggregate Client Herator

+Createlterator() i)

[+ Mexi()
+lsDone()
+Cumantltami)

T

ConcreteAggregate| . _ _ _ _ _ _ _ _ _ _ _ _ _ yConeretelterator

+Createlterator() | [~

refurn new Concretelleralorn] this ) Ij
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public abstracbool IsDone();
public abstracbbjectCurrentltem();
}
/[ "Concretelterator"
classConcretelterator lterator
{
privateConcreteAggregate aggregate;
privateint current = 0;
/I Constructor
public Concretelterator(ConcreteAggregate aggregate)
{
this.aggregate = aggregate;
}

public overrideobjectFirst()

{

returnaggregate[0];

}

public overrideobject Next()

{

objectret =null;
if (current < aggregate.Count)

{

ret = aggregate[++current];

}

returnret;

}

public overrideobjectCurrentltem()

{

returnaggregate[current];

}

public overridebool IsDone()

{

returncurrent >= aggregate.Countr@e: false

Iterating over collection:

Item A
Item B
Item C
Item D
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2.3.5. Mediator

mediator

Colleague

I

ConcreteMediator

A N

(ConcreteColleaguel

lcmmt&l:ollenguez

7







Colleague2 gets message: How are you?

Colleaguel gets message: Fine, thanks




2.3.6. Memento

Originator Memento Caretaker
[stale - Jeae memento
(+SetMemento(in Memento)} - +GetState()
+CreateMemental) ; hN +SetStatal)
! N
£ -,

£ Sy

refurn new Memeantol state ) I}’I stale = m.GelStale() I}I







/I Property
public Memento Memento
{
set{ memento =value }
get{ returnmemento; }

State = On
State = Off

Restoring state:
State = On

2.3.7. Observer

Subject
observer Observer
+Attachiin Observer)
+Detach{in Obsarver) +Updale()
+iotifyl) M
Sy,
,
foreach o in observers
o Update()
ConcreteSubject subject ConcreteQbserver
-subjectSiate = observerStale
+zatStatal) | +Updateal) |

1 |
| |

cbserverState =

return subjectState subject GelState()
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Observer X's new state is ABC

Observer Y's new state is ABC

Observer Z's new state is ABC

2.3.8. State
Context state State
= —
+Request() +Handle()

i AN

ConcreteStated

ConcreteStateB

state Handla()

+Handlel)

+Handla()

State

usingSystem;
namespac&OF.State.RealWorld
{
/l MainApp test application
classMainApp
{

staticvoid Main()
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ConsoleWriteLine(' Balance = {0:C} this.Balance);
ConsoleWriteLine(" Status = {O}n",
this.State.GetType().Name);

Deposited $500.00
Balance = $500.00

Status = SilverState

Deposited $300.00
Balance = $800.00
Status = SilverState

Deposited $550.00
Balance = $1,350.00
Status = GoldState

Interest Paid
Balance = $1,417.50
Status = GoldState

Withdrew $2,000.00
Balance = ($582.50)
Status = RedState

No funds available for withdrawal!
Withdrew $1,100.00
Balance = ($582.50)
Status = RedState
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2.3.9. Strategy

Context

+Contextinterface()

strategy Strategy
>
+Algorithminterface()
JANPANPAN
ConcreteStrategyf |  |ConcreteStrategyB ConcreteStrategyC
+algonthminterface() +algoithminterface) +Algonthminterface)
Strategy
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this.strategy = strategy;

}
public void ContextInterface()
{
strategy.Algorithmintedce();
}

Called ConcreteStrategyA.Algorithminterface()
Called ConcreteStrategyB.Algorithminterface()

Called ConcreteStrategyC.Algorithminterface()

2.3.10.TemplateMethod

AbstraciClass
E‘.rim|1|l.lEer‘E-ralirJn1 [
+TemplateMethod() 4 — — — — = .
+HPrimitiveOperationd () PrimitiveOperation2()
+FrimitiveCperation2()

ConcreteClass

+PrimitiveOperationd ()
+PrimitiveDperation2()

TemplateMethod

Opdyke  Johnson

“hook 0
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}
classConcreteClassBAbstractClass
{
public overridevoid PrimitiveOperation1()
{
ConsoleWriteLine('ConcreteClassB.PrimitiveOperation'))
}
public overridevoid PrimitiveOperation2()
{
ConsoleWriteLine('ConcreteClassB.PrimitiveOperation2()"
}
}

ConcreteClassA.PrimitiveOperation1()
ConcreteClassA.PrimitiveOperation2()

ConcreteClassB.PrimitiveOperation1()

ConcreteClassB.PrimitiveOperation2()
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2.3.11Visitor

Client Visitor
+isitConcreteElementAlin ConcreteElementA)
+VizitConcreteElemeantB(in ConcrataElementB)

i 4‘—\_‘

Concrete Visitor2
+YWisitConcreteElementAlin ConcreteElemeants)
+WisitConcreteElementB(in ConcreteElementB )

ConcreteVisitor1
+WisitConcrateElemeantifin ConcreteElementa)
+iisitConcrateElemeniB(in ConcreleElemeniB)

ObjectStructure Element

= >

+Accept{in visitor @ Visitor)

I

AN

ConcrateElementA

ConcreteElementB

+hAccept{in visitor : ".-’isib:-r}‘lfx
+perationAl) ~

+Accept{in visitor ¢ Visitor) .
+OperationB() K

d
#
4
rd
r

#
#
&
Ll

visitor VisitConcreteElementAf this )

wisitor VisitConcreteElement B this )

“ " Visitor
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visitor.VisitConcreteElementB{is);

}
public void OperationB()
{
}
}
/[ "ObjectStructure"
classObjectStructure
{
privateArrayList elements snewArrayLisi();
public void Attach(Element element)
{
elements.Add(element);
}
public void Detach(Element element)
{
elements.Remove(element);
}
public void Accept(Visitor visitor)
{
foreach(Element @n elements)
{
e.Accept(visitor);
}
}
}

ConcreteElementA visited by ConcreteVisitorl

ConcreteElementB visited by ConcreteVisitorl

ConcreteElementA visited by ConcreteVisitor2

ConcreteElementB visited by ConcreteVisitor2
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