Design Pattern

Peter Levinsky, IT Roskilde

03.03.2021

Zealand Academy of Technologies and Business



Design Pattern - Beskrivelse

Navn — feelles betegnelsen — fag ord
Problem — beskrivelse af problemet

Lasning — KUN! Design lgsning (UML diagrammer)
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DeS ign Patte rn - G RAS P (General Responsibility Assignment Software Patterns)

« Information Expert
* Creator Pattern

« Controller

* Low Coupling

* High Cohesion
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DeS ign Patte rn - G RAS P (General Responsibility Assignment Software Patterns)

« Information Expert
Hvem skal man spgrge for at fa information —> den klasse der har data

 Creator Pattern
Hvem kan oprette et objekt ->
a) Dem der har information til at initialisere objektet
b) Ved Komposite den klasse der bestar af objekterne
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DeS ign Patte rn - G RAS P (General Responsibility Assignment Software Patterns)

« Controller

What first object beyond the Ul layer receives and coordinates ("controls") a system
operation?

Code Behind / Controller
RazorPage.cstml.cs

RazorPage.cshtml - —
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DeS ign Patte rn - G RAS P (General Responsibility Assignment Software Patterns)

 Low Coupling
How to support low dependency, low change impact, and increased reuse? ->
Assign a responsibility so that coupling remains low
Indication of High Coupling— many relations in a DCD

 High Cohesion
How to keep objects focused, understandable, and manageable, and as a side effect, support
Low Coupling? ->
Assign a responsibility so that cohesion remains high.
Indication of Low Cohesion— few relations in a DCD

Zealand



Design Pattern — Pattern fra 1l.semester

e Singleton
- kun ét objekt

« Controller
- bag en RazorPage (view) er en Controller (code behind)
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Design Pattern — Kategorier

« Creational Patterns
« Factory, Abstract Factory, Singleton ...

 Structural Patterns
« Adaptor, Proxy, Decorator ...

 Behavioral Patterns
* Observer, Template, Chain of Responsability, Strategi, State ...
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Design Pattern — Creational Patterns

Singleton
* Problem: Exactly one instance
of a class is allowed.

Lasning:

1. PRIVATE constructor
static instance field
3.  static read property

N
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h

UML netalion: in a
class box, an
undaddingd aftribute or
methad indicales &
stabi: (class evel)
meambear, rathar than
an ansiance member

UML nodation: this *1° can oplionally ba used o
indicate that only one instance will be created (a
singlaton)

h

ServicesFactory
Instance ; SenvicesFaciory
accountingadapter | lAccountingAdapler

invenioryAdapler - linvenlonyAdaples
taxCalculatorAdepler : ITaxCalculatorAdaptar

I stat: method

getinslancel) . ServicesFaciony
gathccountingfdaptan]) : lAccountingAdapler

getinventoryAdapien() ; linvenloryAdapler
geiTazCalculatosAdagles() © ITanCalculaiorfdagier

A

public: slatic synchronized SenntesFactory getlnsiance()

{
if  instance == null )

inslance = new ServicesFactong)

return instance
}

singleton static
aliri b

singledon L

slalic
meethod



Design Pattern — Creational Patterns

Factory

Zealand

Problem: Who should be responsible for creating objects when there are special considerations,
such as complex creation logic, a desire to separate the creation responsibilities for better cohesion,

and so forth?

L@sning:
Product Creator
+FactoryMethod() — —|— - product = FactoryMethad() I\_\}
+AnCperation)
= AN

Static method
ConcreteProduct ConcreteCreator /

refurn nesw ConcretePraduct ﬁ

+FactoryMethod() ——1—
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Design Pattern — Creational Patterns

Abstract Factory

* Problem: How to create a family of related or
dependent objects without specifying their
concrete classes
E.g. language specification (UK, DK)

* Lg@sning:

Zealand

Cliant

AbstractFactory

AbstractProducta

T

T

+CrealaProductAl)
+CreateProductB()

G

ConcreteFactory1

ConcreteFactory2

+CraateProductif)

+CraateProduciB)

+CreateProductaf)
+CraateProductB()

ProductA ProductA2 I I I
N I
I
I
T~ I
S J
AbstractProductB

T 7

ProductB1

ProductB2
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Demo og opgaver

« Demo af Factory, Singleton og Abstract Factory

 Opgaverne Patterns.1 + Patterns.2

* Fortseetter med Structural Patterns kl 12:15
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Design Pattern — Structural Patterns

Adaptor

* Problem: How to resolve incompatible
interfaces, or provide a stable interface to
similar components with different interfaces?

* Lgsning:

Zealand

Client

target

Target

+Request()

AN

Adapter

adaplee

Adaptees

+Request() |

adaptee SpecificRequest() I\T

—

+5SpecificRequest()

13




Design Pattern — Structural Patterns

Proxy
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Problem: How to provide a
placeholder for another object to
control access to it.

Lasning:

Cliant

RealSubject

+Requesi()

Subject
+Request()
ANRVAN
Proxy
realSubject +Request()

realSubject, Requeasii)
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Design Pattern — Structural Patterns

Decorator
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Problem: How
to Attach
additional
responsibilities
to an object
dynamically

Lasning:

Component

+Operation()

-l

Comiponent

ConcreteComponent

Decorafor

e

+Operation() +Oparation()

—

— — component, Operation() B‘

Concrete Decoratar i

ConcreteDecoratorB

-added State

+Operation()

+Operation()
+AddedBehavion)

base. Operation();
AddadBahaviorn():
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Det kommende 2 semester system

{ Browser 1
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/ Razor Pages
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[ Routing ]

Q J

/
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Demo og opgaver

« Demo af Adaptor, Facade, Proxy

 Opgaverne Patterns.3 + Patterns.4
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