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void Composition::Repair () {
switch (_breakingStrategy) {
case SimpleStrategy:
ComposeWithSimpleCompositor();
break;
case TeXStrategy:
ComposeWirthTeXCompositor();
break;
// ...

}

// merge results with existing composition, 1f
// necessary
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:switch

void Composition::Repair ()
{
_compositor->Compose();
// merge results with existing
// composition, 1If necessary
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Enter(}

Room

Enter)
Maze SelSide()
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AddRoom() -
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enum Direction {North, South, East, West};
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class Room : public MapSite

{

public:
Room(int roomNo);
MapSite* GetSide(Direction) const;
void SetSide(Direction, MapSite¥™);
virtual void Enter();

private:
MapSite* sides[4];
int _roomNumber;

}
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class Wall : public MapSite class Door : public MapSite
{ {
public: public:

wall(Q; Door(Room* = 0, Room*

virtual void Enter();
virtual void Enter(); Room* OtherSideFrom(Room*);

private:
Room* _rooml;
Room* _roomZ2;
bool _1sOpen;

}:
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Maze* MazeGame: :CreateMaze ()

{

Maze* aMaze = new Maze;
Room* r1 = new Room(1l);
Room* r2 = new Room(2);
Door* theDoor = new Door(rl, r2);

aMaze->AddRoom(rl);
aMaze->AddRoom(r2);

ri1->SetSide(North, new wall);
r1->SetSide(East, theDoor);
r1->SetSide(South, new wall);
ri1->SetSide(West, new Wall);

r2->SetSide(North, new wall);
r2->SetSide(East, new Wall);
r2->SetSide(South, new wall);
r2->SetSide(West, theDoor);

return aMaze;
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class MazeFactory {
public:
MazeFactory();

virtual Maze* MakeMaze() const
{ return new Maze; }

virtual Wall* MakeWall() const
{ return new wWall; }

virtual Room* MakeRoom(int n) const
{ return new Room(n); }

virtual Door* MakeDoor(Room* rl, Room* r2) const
{ return new Door(rl, r2); }
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Maze* MazeGame: :CreateMaze (MazeFactoryé& factory) {
Maze* aMaze = factory.MakeMaze();
Room* rl1 = factory.MakeRoom(1);
Room* r2 = factory.MakeRoom(2);
Door* aDoor = factory.MakeDoor(rl, r2);

aMaze->AddRoom(rl);
aMaze->AddRoom(r2);

r1->SetSide(North, factory.MakeWall());
r1->SetSide(East, aDoor);

ri1->SetSide(South, factory.MakeWall());
ri1->SetSide(West, factory.MakeWall());
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r2->SetSide(North, factory.Makewall());
r2->SetSide(East, factory.MakeWall());
r2->SetSide(South, factory.Makewall());
r2->SetSide(West, abDoor);

return aMaze;
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class EnchantedMazeFactory : public MazeFactory {
public:
EnchantedMazeFactory();

virtual Room* MakeRoom(int n) const
{ return new EnchantedRoom(n, CastSpell()); }

virtual Door* MakeDoor(Room* rl, Room* r2) const
{ return new DoorNeedingSpell(rl, r2); }

protected:
Spell* CastSpell() const;
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Wall* BombedMazeFactory: :MakeWall () const
{ return new BombedWall; }

Room* BombedMazeFactory: :MakeRoom(int n) const
{ return new RoomWithABomb(n); }

2 AR ZNYn 7INNN
MazeGame game;

BombedMazeFactory factory;

game .CreateMaze(factory);
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class MazeBuilder {
public:
virtual void BuildMaze() { }
virtual void BuirldrRoom(int room) { }
virtual void BuildDoor(int roomFrom, int roomTo) { }
virtual Maze* GetMaze()
{ return O; }

protected:
MazeBuilder();
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Maze* MazeGame: :CreateMaze (MazeBuilder& builder)

{
builder.BuildMaze();

builder._.BuilldRoom(1);
builder._.BuilldRoom(2);
builder._.BuildDoor(1, 2);

return builder.GetMaze();
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class StandardMazeBuilder : public MazeBuilder {
public:

StandardMazeBuilder();

virtual void BuirldMaze();

virtual void BuildRoom(int);

virtual void BuildDoor(int, Int);

virtual Maze* GetMaze();

private:
Direction CommonWall(Room*, Room*);
Maze* _currentMaze;

C++ nowa n'mxy nNAiN NidN
2'aX 7N nvu'oNanIX 33



DDIAN NI — XNAIT

StandardMazeBui lder: :StandardMazeBui lder ()
{ _currentMaze = 0; }

voild StandardMazeBuilder::BuildMaze ()
{ _currentMaze = new Maze; }

Maze* StandardMazeBuilder::GetMaze ()
{ return _currentMaze; }
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void StandardMazeBuilder::BuildRoom (int n)

{

iIT (! _currentMaze->RoomNo(n))

{
Room* room = new Room(n);
_currentMaze->AddRoom(room) ;
room->SetSide(North, new Wall);
room->SetSide(South, new Wall);
room->SetSide(East, new Wall);
room->SetSide(West, new Wall);
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void StandardMazeBuilder::BuildDoor (int nl, Int n2)
{

Room* rl1l = currentMaze->RoomNo(nl);

Room* r2 = _currentMaze->RoomNo(n2);

Door* d = new Door(rl, r2);
ri1->SetSide(CommonWall(rl,r2), d);
r2->SetSide(CommonWall(r2,rl), d);

}

WUTN 7NWN 1IX'7 I

Maze™ maze;
MazeGame game;
StandardMazeBui lder builder;

game.CreateMaze(builder);
maze = builder.GetMaze();
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class CountingMazeBuilder : public MazeBuilder {
public:

CountingMazeBuilder();

virtual void BuildMaze();

virtual void BuildRoom(int);

virtual void BurldDoor(int, int);

virtual void Addwall{(int, Direction);

void GetCounts(int&, Int&) const;

private:
int doors;
iInt _rooms;

¥




1910-N112

CountingMazeBui lder: :CountingMazeBuilder ()
{ rooms = doors = 0; }

void CountingMazeBuilder::BuildRoom (iInt)
{ _rooms++; }

void CountingMazeBuilder::BuildDoor (int, iInt)
{ _doors++; }

void CountingMazeBuilder::GetCounts(int& rooms
InNt& doors ) const

{ rooms = rooms; doors = _doors; }
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int rooms, doors;
MazeGame game;
CountingMazeBuilder builder;

game.CreateMaze(builder);
bui lder.GetCounts(rooms, doors);
cout << ""The maze has " << rooms

<< "' rooms and " << doors << " doors" << endl;
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class Singleton {
public:

static Singleton* Instance();

protected:
Singleton();

private:
static Singleton* _i1nstance;
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Singleton

Singleton* Singleton:: i1nstance = 0;

Singleton* Singleton::Instance ()

{
iIT (_Instance == 0) {
_iInstance = new Singleton;
by

return _i1nstance;

}

wIimmn yalpal

019'0 NT'X YT 'K Singleton 7 p™WOX D'0I9'V NND W' OX NI NN

Ny
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class Singleton {
public:
static void Register(const char* name, Singleton™);

static Singleton* Instance();

protected:
static Singleton* Lookup(const char* name);

private:
static Singleton* _1nstance;
static List<NameSingletonPair>* _registry;
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Singleton* Singleton::Instance ()

{
iIT (_Instance == 0)

{

const char* singletonName = getenv("'SINGLETON");
// user or environment supplies this at startup

instance = Lookup(singletonName);
// Lookup returns O 1f there"s no such singleton

}

return _instance;

}
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MySingleton: :MySingleton() {
// .

Singleton: :Register(""MySingleton', this);
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Singleton -> MazeFactory

class MazeFactory {

public:
static MazeFactory* Instance();
// existing interface goes here

protected:
MazeFactory();

private:
static MazeFactory* _i1nstance;

MazeFactory* MazeFactory:: instance = 0;

MazeFactory* MazeFactory::Instance () {
iIfT (instance == 0) {

_Instance = new MazeFactory;

}

return _iInstance;
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Singleton -> MazeFactory
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MazeFactory* MazeFactory::Instance () {
iIT (_instance == 0) {
const char* mazeStyle = getenv("MAZESTYLE");

1T (strcmp(mazeStyle, "bombed') == 0) {
_Instance = new BombedMazeFactory;

} else 1T (strcmp(mazeStyle, "enchanted") == 0) {
instance = new EnchantedMazeFactory;

// ... other possible subclasses

} else { // default
_iInstance = new MazeFactory;

}

}

return _instance;
1

J
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Object Adapter

DrawingEditor Shape TextView

BoundingBox{) GetExtent()
CreateManipuiatorn)

A

Line TextShape

BoundingBox() HoundingBox{) n retum text-=GetExtent()
CrealeManipulatorn) CrealeManipulator) o

refum new TexiManipulator
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Adapter

Hequest{) - SpecificRequest()

T

Adaptee

SpecificHequest{)

Adapter
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T

C++ nowa nmyy nnam Nidn
22X 7N NV'0NANIN

49




TIP NNAIT

class Shape {
public:
Shape();
virtual void BoundingBox( Point& bottomLeft,
Point& topRight ) const;
virtual Manipulator* CreateManipulator() const;

class TextView {
public:
TextView();
void GetOrigin(Coord& x, Coord& y) const;
void GetExtent(Coord& width, Coord& height) const;
virtual bool IsEmpty() const;
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class TextShape : public Shape, private TextView

{
public:

TextShape();

virtual void BoundingBox( Point& bottomLeft,
Point& topRight ) const;

virtual bool IsEmpty() const;

virtual Manipulator* CreateManipulator() const;
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void TextShape: :BoundingBox ( Point& bottomLeft,
Point& topRight ) const

{
Coord bottom, left, width, height;

GetOrigin(bottom, left);
GetExtent(width, height);

bottomLeft = Point(bottom, left);
topRight = Point(bottom + height, left + width);
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bool TextShape::IskEmpty () const

{
return TextView: : IsEmpty(Q);

}

// Factory Method
Manipulator* TextShape::CreateManipulator () const

{

return new TextManipulator(this);

}
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Document

Template Method

Save(}
Opend)
Closa{)
DaRead)

MyDocument

DoRead()

Application

AddDocument()
OpanDacurmanti)
DoCreateDocumeant|
CanOpenDocumenty |
About ToOpenDocument s

>

MyApplication

DoCreateDocument(y £
CanOpenDocument()
AboutToOpenDocument()

return new MyDocument
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voild Application::OpenDocument (const char* name)

1
iIT (1CanOpenDocument(name)) {

return; // cannot handle this document

}

Document* doc = DoCreateDocument();
1T (doc) {
_docs->AddDocument(doc) ;
AboutToOpenDocument(doc);
doc->0pen();
doc->DoRead();
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Template Method

AbstractClass

TemplateMathod{} & -
PrimitiveOperation () . |
PrimitveCparationy) PrimitiveOpearalion2()

PrimitiveQperation ()

Tl

)

ConcreteClass

PrimitiveOperation1()
PrimitiveQperation2()
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Template Method
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,DINIR?) NNNR NIp7nn ¢ niminn — concrete operations
(D790

nrrum'vy 'n'y nimnn — concrete AbstractClass operations
D'YII'N NIQY DA

YINn'y? ' 12X ,NI'0'od Ni71ve — primitive operations
N7 NITINN

wII9NN DOoI9'V |I'Y K77 omyy Ny — factory methods

NITA1 NIZ7NN YUK 771NN 112 nianann — hook operations
2'NIN7 NINTIN
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Hooks vs. Template Methods

‘hook nannn
void DerivedClass::Operation () {

// DerivedClass extended behavior
ParentClass: :Operation();

}

:-Template Method -7 Operation nx 19Mm

void ParentClass::Operation () {
// ParentClass behavior
HookOperation();

}

void ParentClass::HookOperation O { }
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Hooks vs. Template Methods

D L NNIPNN NTINNT? XNP7 NDW' X7 '7R'Y1019 YAI' NYD
:‘hook -N NX 7Y wnn7 1"y

voild DerivedClass: :HookOperation () {
// derived class extension

NIVYOIM N7Y NITINANA 17'X A'NAN7 N2MIX Nr7NN
(2NN niNwoxn) hooks |n 17'x1 (NYTan NIaNn)
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(n1an niman) Decorator
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Decorator

NP7NNN DXY7 NN 9'0IN7 1D VIY9 |I'VIN
NX NYUNANN NP7NN 7¢ DxXyn 1'79 y'axa nn''yp

|/_ aBorderDecorator

-,

NYINTN NN

I\_cu mpaonent

ElEEI’ﬂ-IEDE(.‘-DFEltﬂr_hH
alextView -j
componant y _J
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Decorator

component

ScroliDecorator

component-=Drawl()

BorderDecorator

Draw()
ScrollTal)

Draw() O
DrawBorder)

scrollPosttion

Decorator: Drawd);
DrawBorder(),;

=

harderWidth
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270N NMpnn — Decorator

ConcreteComponent

Operation()

Decorator

Ciparation() -

A

ConcreteDecoratorA

componant-=0Opearation()

Operation()

ConcreteDecoratorB

addedState

Operation{) o
AddedBehavior()

Dacorator:Opearation();
AddedBehavior();

T
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TIP NNAIT

class VisualComponent {
public:
VisualComponent();

virtual void Draw();
virtual void Resize();
// . ..

¥




TIP NNAIT

class Decorator : public VisualComponent {
public:

Decorator(VisualComponent™);

virtual void Draw()
{ _component->Draw(); }

virtual void Resize();
{ _component->Resize(); }

// ..

private:
VisualComponent* _component;

};
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TI NNAIT

class BorderDecorator : public Decorator {
public:
BorderDecorator(VisualComponent®*, int borderWidth);

virtual void Draw();

private:
void DrawBorder(int);

private:
int _width;
}:

void BorderDecorator::Draw () {
Decorator: :Draw();
DrawBorder(_width);

}
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N2 )

NINYN DRI Y72y DXV 207 77 N

void Window: :SetContents (VisualComponent* contents);

Window* window = new Window;
TextView* textView = new TextView;

window->SetContents(textView) ; // Adds undecorated text

window->SetContents( // Adds decorated text
new BorderDecorator(
new ScrollDecorator(textView), 1

)
)
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Strategy vs. Decorator

Nnovyvnn No7nn - Decorator

(_a Decorator R
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aDecorator

e —_
I— decoralor-extendead functionality Q

N2'7n Nann — Strategy

aStrategy
siwegy
next =
et _J

strateqy—extended functionalify
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Strategy vs. Decorator

1'>7] '1'YWY DNA7 1wy Strategy w 2% n'en
Y'TX OXW1 2o Decorator aw Tiya inxy

NY TIVa 17wun pwnn v Strategy 7 11'Rn
Q'O 7Y MInnn nw1? 1y Decorator
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