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< Design Patterns: Elements of Reusable Object-

Oriented Software
by E. Gamma, R. Helm, R. Johnson, J. Vlissides, 1994

< Pattern catalog:
= Creational patterns — 5 patterns
= Structural patterns — 7 patterns
= Behavioral patterns — 11 patterns
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Most popular patterns

<> Creational patterns
= Singleton
<> Structural patterns

= Adapter
= Bridge
= Composite

<> Behavioral patterns

= Observer
= Strategy
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Creational — Singleton

Singleton

static Instance(} U---1

SingletonCperationt)
GetSingletonDatal)

static uniqueinstance
singletonliala

retum uniguealnstance
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Structural — Adapter pattern

i

Client = Target — e Adaptee
Reguastf) SpeciicHegquest()
adaplea
Adapter
N =
Hequest() <-fF--—-—-——--—---- adaptee->SpacificRaquast()




Structural — Bridge pattern

Operation(}

iy

Abstraction >

-| imp—=Cperationimp();

RefinedAbstraction

I'L Implementor

Operafiordmpy)

A

Concretelmplementorf

ConcretelmplementorB8

Cperationtmgal)

Crperationimgl)




Structural — Composite pattern
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Client

Component

-

Oparation{}

AddfCompaonant)
Heamove{Componeant)

GetChild(int)

A

Leaf

Composite

childran

Operation)

Crparation{) @------
Add{Componeant)
Hemove(Componant)
GetChild{int)

i

forall g in children
5.0l

peraton();
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Behavioral — Observer pattern

Subject observers w-g Observer
Attach{Observer) Updatay)
Detach{Obsarver) _ o)
_ for alt 0 in observers |
Motify() o —————- --|  o-=Update)
I
ZL‘}‘ ConcreteObserver
. subject -
-} -4 obsernerstate =
ConcreteSubject | Hpdate() subject-=GetState()
|:|._ —_— =

GetState(} retum subjectState ohsanverState

SetState()

subject>iate




Behavioral — Strategy pattern
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Context

Contextinterface])

or

strate
- il -J Strategy
Algorithminterface(]
A
ConcrateStratagy A ConcreteStrategyB ConcreteStrateqyC

Algorithminterfacs()

Algorithmintarface()

Algorthminterface)

10




Jatterns

T \‘()
Design
El Reusable

nied Soltwar

Design Patterns

Part2/2

TS Ing,
th %,

V B. Biihnova 11
%, ’*4&‘



Other popular patterns

<> Creational patterns
= Abstract Factory

<> Structural patterns
» Facade
= Flyweight

<> Behavioral patterns

= Mediator
= Memento
= State

= Visitor
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Creational — Abstract Factory pattern

AlbatraciFactory =t

Creataroiierd )
CragtaCroductS))

ConcreteFactoryl

ConcreteFactory2

CrestaFroductA)
Craalal roductBl)

CraateProductsg]
CraateProduciBi]

o e e

Client

AbstractProductd =

-| ProductA2 Producthi |- -,
:

i

:

AbstractProducts | ;

i

] | i

—_m  ProductB2 ProductB1 - -
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Structural — Facade pattern

Compiler

Compite()

.

Stream Scanner |- -Mm Token ll—

A
—DI BytecodeStream

--- bl Parser Symbol |e——

- >| ProgramModeBuilder ---DI FrogramNode

CodeGenerator |‘ --- StatementNode

ExprassionMNode

StackMachineCodeGenerator RISCCodeGenerator VariableMode
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Structural — Flyweight pattern

FlyweightFactory .;:f;wmghm HJ Flyweight
GetFlyweightikey) ¢ Operation{extrinsicSiate}
1 :
1
i (Iyweightlkey] exists) {
return existing fhrweight;
jelse |
create new fiyweight;
add it to pool of fhyweights;
refum the new fiyweight;
_md ConcreteFlyweight — e UnsharedConcreteFlyweight
Operation{extrinsicState) Operation(extrinsicSiate)
intrinzicstate allstate

Client
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Behavioral — Mediator pattern

Mediator |

mediator

A

ConcreteMediator

Colleague

A

.| ConcreteColleaguei

ConcreteColleague2

aColleague

mediator

aColleague

madiator

aColleague

. ™ T—
aConcreteMediator % mediator

G 1

™
aColleague e————

mediator #— —
—m  aColleague

meadiator
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Behavioral — Memento pattern
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Originator

SetMemento{Marmento m)
CrealeMemento() ¢

state

Caretaker

Memento meamento
GelStated)

SelState()

state

i

retum new Memento(state)

state = m-=GetState()
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Behavioral — State pattern

siaie

Context -

Request) o

state-=Handle()

pe State

Hanaolef')

A

ConcreteStateA

Handle)

ConcreteStateB

Handle()
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Behavioral — Visitor pattern

Cllenl

| Visilor

VisitGoncrateEiementd{ConcreteCiementd)
VisitiConcreleElementBiConcretetlement8)

A

ConcrateVisitar ConcreteVisitor2

VisitConcrate ElemantaConcraleElemanta)

VisitConcretaElementd| Concreta Elemeant &)
VisitConcrete ElemeantBiConcrateElementB)

VisitConcreteElementB{ ConcreteElementB)

——I ObjectStructure | e Element

AccepltVisilor)

I I
ConcreteElemeantA ConcreteElemeantB
AccepiiVisitor v) o AcceptiVisitor v) o
Operationad) | OperationB() |

1 1
1 1
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