Decorator




Motivace / Klasicky navrh 1

Navrh GUI toolkitu
TextView komponenta

0 potfeba pfidat okraje, skrolovani textu, stin...
riizné kombinace

Jedna velka trida, ktera vSsechno umi
0 Komplikovany navrh, Spatna rozSifitelnost

class TextView {
private:
int scroll position;
int border width;

public:
void Draw() { ... }
void DrawWithBorder () { ... }
void DrawAndScroll() { ... )

void DrawWithBorderAndScroll() { ... }




"= Motivace / Klasicky ndvrh 2

Dédi¢nost: bazova trida TextView a odvozené tridy ScrollableTextView,
TextViewWithBorder, ScrollableTextViewWithBorder...

2 velké mnozstvi tfid (exponencialné)

class TextView ({
public:
void Draw() { ... }
};

class ScrollableTextView : public TextView ({
public:
void Draw() { ... }

};

class TextViewWithBorder : public TextView ({
public:
void Draw() { ... }

};

class ScrollableTextViewWithBorder : public TextView {
public:
void Draw() { ... }

};




“ Decorator
0 Malé objekty pridavaji dekorace
O TextView nevi o dekoracich
0 Dekorace jsou navzajem nezavislé
0 Dekorace Ize kombinovat

= Znamy jako
2 Wrapper

= Kategorie
0 strukturalni (structural)

= Ugel
0 rozSifeni objektu o nové vlastnosti
0 rozSiruje konkrétni objekt, ne tridu
0 dynamicky (dédiCnost je staticka)

O transparentni: pro uzivatele i pro rozSifovany objekt

Motivace / Decorator

aBorderDecorator

aderollDecorator

aTextView

The Decorator pattern
provides a more flexible w ay
loadd responsibilties o
objects than can be hadwith ]
static (multiple) inheritance,
With decoratars,
responsivilties can be added
and removed at run-time
simply by attaching and
dataching them In contrast,
inheritance requires creafing a
new class for each additional
responsiilly (e.q.
BorderedScrollableTex View , A
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i fj Struktura

Struktura

Component -
Operation )

ConcreteComponent
Operation()

Decorator —
Operation{() o-4

| /\ |

ConcreteDecoratorA

component—}Operation(};Eﬁ

ConcreteDecoratorB

Operation()
added state

Operation()

AddedBehaviour(} ~ddedBehaviour(}

o Decodator::Operation{};ET

Uéastnici

U Component (VisualComponent)

Definuje rozhrani pro objekty, ku kterym se dynamicky pfidavaji dalSi funkce
0O ConcreteComponent (TextView)

konkrétni rozSifovany objekt
J Decorator

predek vSech dekorujicich tfid, definuje jejich rozhrani

obsahuje refenci na objekt, ktery rozSifuje

vSechny volani deleguje na zapouzdreny objekt

J ConcreteDecorator (BorderDecorator, ScrollDecorator)}
Pridava konkrétni nové funkce



Struktura: motivacni priklad

Jednotny predek pro vsechny

Spolecny piedek J dekoratory
VisualComponent ‘1 .
Reference na VisualComponent
Draw()
TextView Decorator —
Draw(} Draw(} O fmmmm e component->Draw(); %
ScrollDecorator BorderDecorator
Draw () Draw () Decodator: :Drawi);
ScrollTof) DrawBorder () RO IR DrawBorder ()
scroll position border width

Konkretni dekoratory, ktere
pridavaji nove metody




g@,é@ Implementace: motivaéni priklad

class VisualComponent ({
public: wvirtual void Draw() = O;

};

class TextView : public VisualComponent {
public: void Draw() {}

};

class Decorator : public VisualComponent {
VisualComponent * vc;
public:
Decorator( VisualComponent *v ) : wvc(v) {}
void Draw() { vc->draw(); }

};

class ScrollDecorator : public Decorator {
int scroll position;
public:
ScrollDecorator (VisualComponent *v) : Decorator(v) ({}
void ScrollTo( int pos ) { scroll position = pos; }
void Draw() {

Decorator: :Draw(); // Delegate to base class
cout << "Scroll Decorator" << endl;

};

class BorderDecorator : public Decoratror { ... };
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potieba pridani novych funkci
0 dynamicky, transparentné
potreba funkce odebrat
0 nebo omezit
kdyz dédiénost nestaci
0 nemame kod predka nebo je predek Spatné navrzen
0 prilis mnoho trid



‘=3 Vyhody/nevyhody

Vyhody
0@ dynamicnost
Q chaining®
neni problém pfidat vice dekoratort pro jeden objekt
0 pay-as-you-go”
O neni potfeba predvidat uplné vSechny potfeby klienta
pridani nového dekoratoru je jednoduché

Nevyhody
0 dekorator neni dekorovany objekt
nelze volat ,rozSifené” metody z dekorovaného objektu
2 mnoho podobnych (malych) objektl
horsSi orientace v kddu
O rychlost
potreba virtualnich metod
postupné delegace volani



Implementace

Implementace
0 dekorator i dekorovany objekt musi mit spoleCného predka
0 bazove tfidy (pro Component i Decorator) — light-weight
interface, abstraktni tfida
datova reprezentace a funkcionalita v potomcich
0 abstraktni predek Decorator neni potreba mame-li jen jeden dekorator
0 dekorace objektu
typicky pomoci konstruktoru
jednoduché (prehledné) fetézeni

Component ¢ = new ConcreteDecoratorA (
new ConcreteDecoratorB (
new ConcreteComponent(...)

) 1
)

VisualComponent * vc = new BorderDecorator (
new ScrollDecorator (
new TextView() ]
) 1
) ;

ve->Draw () ;
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24 Priklad: bludiste
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Vytvoreni bludisteé

0 seznam mistnosti a jejich sousedu (zdi, dvefe, jina mistnost)

>4 MapSite
Enter ()
Sides Room Wall Door
Maze Enteri{) Enter () Enter ()
2ddRoom () »e SctSide () 15 open
RoomNo () GetSide ()
room number

Rozsifeni moznosti objekttl ve hie
J BombedRoom

dWeakDoor
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s BludisSté: implementace

Maze *MazeGame: :CreateMaze () {

Maze *maze = new Maze;

Room *room a = new BombedRoom (
new Room(1l)) ;

Room *room b = new BombedRoom (
new Room(2)) ;

Door *door = new WeakDoor (
new Door (room a, room b)) ;

maze->AddRoom (room a) ;
maze->AddRoom (room b) ;

room a->SetSide (North, new Wall) ;
room a->SetSide (East, door);

room a->SetSide (South, new Wall) ;
room a->SetSide (West, new Wall);

room b->SetSide (North, new Wall);
room b->SetSide (East, new Wall);
room b->SetSide (South, new Wall);
room b->SetSide (West, door);

return maze;

class BombedRoom public Room ({

public:
BombedRoom (Room *room)
{ _room = room; has bomb = true; }

virtual void Enter?)?
{ _room->Enter(); }

/* oo x/
private:

Room * room;

bool has bomb;

};

class WeakDoor public Door {

public:
WeakDoor (Door *door)
{ _door = door; }

virtual void Enter ()
{ _door->Enter(); }
VA
virtual void Kick ()
{ _door->SetOpen (true); }
private:
Door * door;

};




558 Zname pouziti a souvisejici navrhové vzory

Znamé pouziti dekoratoru

0 grafickeé toolkity (XWindow, Swing)

2 smart-pointer (boost, loki, ...)

0 Java I/O
abstraktni tfidy InputStream, OutputStream
odvozené dekoratory FilterInputStream, FilterOutputStream
z nich odvozené napf. FileInputStream, StringBufferInputStrean, ...
mnozstvi tfid: kompilované pro zaCateCniky

2 bez dekoratort: (mnohem) vice tfid anebo méné vlastnosti

Souvisejici vzory
0 Adapter
meéni rozhrani objektu
0 Strategy
meéni chovani objektu
0 Composite
agregace objektl, dekorator objekt rozSifuje
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