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Definrtion

A design pattern Is a general description of the solution to a
well-established problem using an arrangement of classes and
objects

= Describe the shape of code rather than the detalls

v They are not specific to any one programming language

v Implementation differs between programming languages
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Forevsord by Crady Booch

Original Gang of Four book in 1995
described 23 design patterns at first

= More desigh patterns have been added since



Other ressources online

» http//www.oodesign.com/

» https://sourcemaking.com/design_patterns

» https://en.wikipedia.org/wiki/Software design_pattern



http://www.oodesign.com/
https://sourcemaking.com/design_patterns
https://en.wikipedia.org/wiki/Software_design_pattern

Pattern Families

* Creational Patterns
e Structural Patterns
« Behavioral Patterns

» Concurrency Patterns (not in the original Gang of Four book)



Creational Patterns



Singleton

Ensure that only one instance of a class Is created and provide a
olobal access point to the object

.

Singleton

-ingtance:Singleton

-Singleton():
+getinstance():Singleton

source: http://www.oodesign.com/



Factory
Creates objects without exposi

common Interface

uses

ng the instantiation logic to the
client and refers to the newly created object through a

Client

Y
<< interface >>
Product
-
: Y
, crestes Factory
Concrete Product |<
+create Produd():Product

ask for a newobject

source: http://www.oodesign.com/



Prototype

Specify the kinds of objects to create using a prototypical
instance, and create new objects by copying this prototype

Client

Prototype

+operation(): void
1

|
|

flonlythe first object is aeated:
ConcretePrototype objl

= new ConcretePrototype ();
ConcretePrototype obj2

= ConareteP rototype)obj1.done();

AN

—

+clone():Obect

N

ConcretePrototypel

ConcretePrototype2

+clone().Object

+clone():Object

source: http://www.oodesign.com/



Behavioral Patterns



'terator

Provide a way to access the elements of an aggregate object
sequentially without exposing 1ts underlying representation

cd: Iterator Implementation - UML Class Diagram )
Aggregate Iterator
Client
+createlteraton():Iterator +first(): Object
+next():Object
+isDone(Xboolean
+cumrentitem ():Object
ConcreteAggregate Concretelterator
<
+createlteraton):Iterator +first():Object
| +next():Object
: +isDone(X boolean
AN +curentitem (): Object
Iterator createlteraton)
{
return new Concretelteratorihis)
¥

source: http://www.oodesign.com/



Observer

Define a one-to-many dependency between objects so that
when one object changes state, all its dependents are notified

and updated automatically

cd: Observer Implementation -UML Class Diagram)

forall oin

Observable

obszrvers {
o.update(}

Observer

+attach(observer.Obsarver}void
+detach(ohserver.Obsarver}void

i

ConcreteObservable
-state:State

+getState( State
+setState(state: Statex void

+notify();vod |===-==--

" +update(): void

ConcreteObservableA

-observerState:State

+update():void

ConcreteObservableB

-observerState:State

+update():void

void update() {

1

observerState = ob servable.getState();T

source: http://www.oodesign.com/



Strategy

Define a family of algorithms, encapsulate each one, and make
them interchangeable

Context

o

strateqgy.|Strateqy

<< interface >>
IStrategy

+some_method(): void

+Behaviointerface() void

ConcreteStrategyA

ConcreteStrategyB

+Behaviorinterface() void

+Behaviorinterface() void

ConcreteStrategyC

+Behaviorinterface(} void

source: http://www.oodesign.com/



lemplate Method

Detfine the skeleton of an algorithm in an operation, deferring
some steps to subclasses

AbstractClass
AN
public final void tem plateM ethod(
+templateMethod():void = == =7
+primitire OperationA():voi! primitiveO peration A[X
+primitive OperationB().voil
/\ primitiveO peration A()
h
ConcreteClass

+primitiveO perationA(): void
+primitiveO perationB(): void

source: http://www.oodesign.com/



Structural Patterns



Adapter

Convert the Interface of a class iInto another interface clients

expect

cd: Adapter Implem entation - UML Class Diagram )

Client Target
—>
+request()voxs
A\
Adapter Adaptee
: >
adaptee spedficRequest
= | +request(xvoid +spedficRequest()void

source: http://www.oodesign.com/



Composite

Compose objects Into tree structures to represent part-whole
hierarchies

Client <<interface>=>

““““ >‘ Component .<0",t

doOperation() : void

; ; \ <<realizex>
<<realize>> 5

/ \

( .
!
r

Composite
Leaf

doOperation() : void

addComponent{component: Component) : void
removeComponent{component: Component) : void
getChild(index : int): Component

doOperation() : void

source: http://www.oodesign.com/



Pecorator

Add additional responsibilities dynamically to an object

<<interface>>
Component <

doOperation() : void 1

- <<reglize>>
-b'\

) e - 1
¢ <<realize»> e
’
i Decorator
ConcreteComponent
doOperation() : void
doOperation() : void 2N AN
ConcreteDectoratorExtendingFunctionality ConcreteDecoratorExtendingState
state : AdditionalState
doOperation() : void doOperation() : void
doAdditionalOperation() : void

source: http://www.oodesign.com/



