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strateqy

Context Strategy

Contextinterface() Algorithminterface()
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC
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void Composition::Repair () {
switch (_breakingStrategy) {
case SimpleStrategy:
ComposeWithSimpleCompositor();
break;
case TeXStrategy:
ComposeWithTeXCompositor();
break;
// ...
}
// merge results with existing composition, if
// necessary
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void Composition::Repair ()

{
_compositor->Compose();
// merge results with existing
// composition, if necessary

}
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=8 MapSite
Enterf)
sides Room Wall Door
Enter) Enter() Enteri)

Maze SetSide() -

roms: GetSide() isOpen
AddRoomi) o
RoomMol) roomMNumber

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:
wallQ); Door(Room* = 0, Room* = 0);
virtual void Enter();
virtual void Enter(); Room* OtherSideFrom(Room*);
};
private:

Room* _rooml;
Room* _room2;
bool _isOpen;
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Maze* MazeGame::CreateMaze ()
{
Maze* aMaze = new Maze;
Room* r1 = new Room(1);
Room* r2 = new Room(2);

Door* theDoor = new Door(rl, r2);

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

rl->SetSide(North, new Wall);
rl->SetSide(East, theDoor);

rl->SetSide(South, new Wall);
rl->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 Wall; }

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());
rl1->SetSide(East, aDoor);

r1->SetSide(South, factory.MakeWall());
rl->SetSide(West, factory.MakeWall());

C++ nowa nmyy NN NdN
2K 7N NuoN2IN

22




7vyon Dy )Ian

r2->SetSide(North, factory.MakeWall());
r2->SetSide(East, factory._MakeWall());
r2->SetSide(South, factory._MakeWall());
r2->SetSide(West, aDoor);

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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Wal I* BombedMazeFactory: :MakeWall () const
{ return new BombedWall; }

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

2 AR PNYN 7INNK
MazeGame game;

BombedMazeFactory factory;

game.CreateMaze(factory);
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class MazeBuilder {

public:
virtual
virtual
virtual
virtual

void BuildMaze() { }

void BuildRoom(int room) { }
void BuildDoor(int roomFrom,
Maze* GetMaze()

{ return O; }

protected:

MazeBuilder();

int roomTo) { }
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Maze* MazeGame::CreateMaze (MazeBuilderé& builder)

{
builder.BuildMaze();

builder .BuildRoom(1);
builder _BuildRoom(2);
builder _BuildDoor(1, 2);

return builder.GetMaze();

C++ nowa 0myy NN NN
21K 7N NO'0NIIK 31

qom v

170N NX TNI9N7 INY¥N DIANN NI NITYa
N'¥{21191 12NN N1ann )iann Nl
CreateMaze

T2V T'ya 770w X 7IRE T )P70nn DR
StandardMazeBuilder :j12> rninm naan

C++ nowa 0myy NN NN
21K 7N NO'ONIIK 32




0'212N N1IA — XNAIT

class StandardMazeBuilder : public MazeBuilder {
public:

StandardMazeBuilder();

virtual void BuildMaze();

virtual void BuildRoom(int);

virtual void BuildDoor(int, int);

virtual Maze* GetMaze():

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

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

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

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

{

f (!_currentMaze->RoomNo(n))

i _
{

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* rl1 = _currentMaze->RoomNo(nl);

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

Door* d = new Door(rl, r2);

r1->SetSide(CommonWall(rl,r2), d);

r2->SetSide(CommonwWall(r2,r1), d);
¥

TN pnwn'nxﬁ'Tm
Maze* maze;
MazeGame game;
StandardMazeBuilder 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 BuildDoor(int, int);

virtual void Addwall(int, Direction);

void GetCounts(int&, int&) const;

private:
int _doors;
—_— int _rooms;

}:

1910-NMia
CountingMazeBui lder: :CountingMazeBuilder ()
{ _rooms = _doors = 0; }

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

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

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

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

game.CreateMaze(builder);
builder._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* _instance;

¥
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Singleton* Singleton::_instance = 0;

Singleton* Singleton::Instance ()

{
if (instance == 0) {
_instance = new Singleton;
}
return _instance;
}

019'0 NT'X YT 'R Singleton 7 DwoX 0'019'0 NND W' DX M7 NN
Mx
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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* _instance;
static List<NameSingletonPair>* _registry;

}:
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Singleton* Singleton::Instance

{
if (_instance == 0)
{
const char* singletonName = getenv("'SINGLETON™);
// user or environment supplies this at startup
instance = Lookup(singletonName);
// Lookup returns O if there®s no such singleton
¥
return _instance;
}
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MySingleton: :MySingleton() {
// ..
Singleton: :Register(*'MySingleton™, this);

Singleton n |I'vy X N0 NATAW LjaImd
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Singleton -> MazeFactory

class MazeFactory {
public:
static MazeFactory* Instance();

// existing interface goes here

protected:
MazeFactory();

private:
static MazeFactory* _instance;
}:
MazeFactory* MazeFactory::_instance = O;
MazeFactory* MazeFactory::Instance () {
if (instance == 0) {

_instance = new MazeFactory;
}

return _instance;
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MazeFactory* MazeFactory::Instance () {

if (Cinstance == 0) {
const char* mazeStyle = getenv("'MAZESTYLE™);

if (strcmp(mazeStyle, "bombed'™) == 0) {
_instance = new BombedMazeFactory;

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

// ... other possible subclasses

} else { // default
_instance = new MazeFactory;
}

}

return _instance;
1
J
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Object Adapter

DrawingEditor Shape TextView

BoundingBox{) GetExtent()
CreateManipulator()

A

Line TextShape
BoundingBox() BoundingBox() O-f--—-—--- ‘{ retum texl-=GatExtant() H
CrealeManipulator() CreateManipulator() o-r----5

1

1
'-"‘{ el new TeatManiwIaloH
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Adapter

Request() &-f-------- SpecificRequest() ]

o e

Request() SpecificRequest{)
Adapter —
Request() o-F-----=----—- adaptee—->SpecificRequesi() \>\|
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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;

3
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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::IsEmpty () const

{
return TextView::IseEmpty();

}

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

{

return new TextManipulator(this);

}
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Template Method

docs
Document  w-——————— Application
Savel} AddDocument()
Open() OpenDocument()
Close() DoCreateDocument)
DoRead() CanOpenDocument }
[# AboutToOpenDocument()
MyDocument e ----------1 MyApplication
DoRead() DoCreateDocument() O{------ <‘ return new Mylocument B“
CanOpenDocumeant)
AboutToOpenDocument()
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void Application::OpenDocument (const char* name)
{
if (ICanOpenDocument(name)) {
return; // cannot handle this document

}

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

AbstractClass

=
TemplateMethod{} & -f-------—---- PrimitiveOperationt()
PrimitiveQperation 1¢)
PrimitiveOpeatations(} PrimitiveOparation2()
ConcreteClass

PrimitiveCperation1()
PrimitiveOperation2()
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Template Method
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Hooks vs. Template Methods

:hook nanin
void DerivedClass: :Operation () {
// DerivedClass extended behavior
ParentClass: :Operation();

}
:Template Method -7 Operation nx q19m

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

}

void ParentClass: :HookOperation O { }
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Hooks vs. Template Methods
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‘hook -n NX 7 wnn'7 'y

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

NIVYWOSIN N7Y NITIMNNN 17'X 1'NaN7 NdNX nP7Nn
(nan1n nnwoxn) hooks [ 17'x1 (NTTan NiIa'Nn)
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aBorderDecorator

aScroliDecorator -

aTextView -
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Decorator
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aBorderDecorator
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component atextView
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Decorator

VisualCi

Draw()

component
TextView Dy
Draw() T
| |
ScroliDecorator BorderDecorator
Draw() Draw(} Or--=-=---pF-------
ScroliTa() DrawBorder)
scrolliPosition borderWidth

companent->Draw() =

Decorator:Drawl); =

DrawBorder();
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| | | 1
Comp
QOperation()
I | com
ponent
ConcreteComponent Dy
Operation() Operation() O-f--====-====-=—-=-----—- *{ component—:-Operatlon(]\}\‘
I |
ConcreteDecoratorA ConcreteDecoratorB
Operation(} Operation{) ©-—----7------ Rgggaagoe;;éo\,ﬁ;{;honu'
AddedBehavior()
addedState
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class VisualComponent {
public:
VisualComponent();

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

¥
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T2 NIAIT

class Decorator : public VisualComponent {
public:
Decorator(VisualComponent¥*);

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

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

/7 ...

private:
VisualComponent* _component;

¥
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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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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 Scrol lDecorator(textView), 1

)

C++ nowa nmyy NN NdN
2K 7N NuoN2IN

68




Strategy vs. Decorator
nsvynn no7nn - Decorator
I— decorator-extendead funclionality Q

nN2'7n nanan — Strategy

aComponent
| __(:S_tfalegy
strategies —knexi - | [ aStrategy
niet

\— sirategy—extendead functionality 4
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Strategy vs. Decorator
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2'270 7w ninnn nw1? 7y Decorator

TANT Y NNaon X7 Strategy (xnaT
Da )21 DrawBorder, GetWidth... 1707 pwnn
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