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— Sometimes a toc
reusable only because
domain-specific interface an application requires.
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Related Patterns
— Bridge

— Decorator
— Proxy LY -
Examples

— DrawCli: COleDrawObj %
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DrawingEditor

BoundingBox{)
CreatetManiputaton)
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CrealsManipulaton) CrealeManipulator) o
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Bridgetiz{(=)

o Struct

Abstraction > Implementor

Cloarationtmpf)

Operation(} @
1

Concretelmplementarf ConcretelmplementorB
RefinedAbstraction

Cperationtmgi) Operationimp()

imp—:-DpEl'ETiDl'lfl'l'llJ[ll:r

 Participants

— Client, Abstraction, RefinedAbstraction, Implementor,
ConcreteImplementor

* (Collaborations
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Related Patterns

— Abstract Factory r] LA
— 5 Adaptert 211 [X 51

Examples & #.

— handle: ¥ ffhandle. 7 I'Thandle

|| 2 FI AL & Bridge e 2

Windowlmp

DevlrawText()
DevDrawlinef}

PMWindowlmp

DevDrawline()
DevDrawText()

¥ DrawStrIngl:‘JL




Tﬁi . Handle/ B Ody class StringRep {

friend class String;

StringRep(const char *s);
~StringRep();
_int count;

char *rep;

s

class String { \ B
public: \
Counted Handle/Body String():

%»  String(const String &s);
String &operator=(const String &s);

~String();

.4 String(const char *s);

private:

MR =T -

StringRep *rep;
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P 9: Composite(—)

present part-whol
indi'vi{ual objects
* Motivation
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| aPicture |

 Intent

— Compose objects into tree
hierarchies. Composite |
compositions of (bject

rmly.

| aPicture | | aLine | | aRectangle |

| aText | | aline | |aRectangle |







Compositefiz{ (=)
e Struct

Clparation{’
AdafCompanant)
Hemova{Componeni)
GatChildfing)

children

-,

Cperation() Crpearation{y =---—---pF-—=-=-=-——--
Add{Componant)
Femove/Componant)
GetChild(int)

 Participants
— Client, Component, Leaf, Composite

e (Collaborations
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| aleaf | | aleaf | | aleaf |
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¥ Child ordeTm

— Caching to improve perfc
— Who should delete components'
— What's the best data structure for storing components?
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 Related Patterns

— Decorator. Flyweight, Iterators. Visitor
« Examples s -

— T2 N T 004
— MFCH'f#fJCWnd
— MM ER: ActiveX Container

| aPicture |

:.L----_--_"'- —

| aPicture | | aLine | | aRectangle |

| aText | [..-_aLine | | Eentanglﬂ
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 Intent :

— Provide a unified inter 'to a set of interfaces 1
subsystem. Facade defines her-level interface that
-

makes the sub&ysten'?élisier to use.

 Motivation
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Facadefii = (=)

e Struct

SusyElem clasaes

 Participants

— facade, subsystem classes

e (Collaborations
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— Public versus private subsystem classes
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shared objects once ex

— The application doesn't depend on object identity. Since
flyweight objects may be shared, 1identity tests will return
true for conceptually distinct objects.




FlyWeightF =( (=)

Struct
 Fiyweightractory (/"0 Fiywoight

GetFhyweight(key) ¢ OpergtionjextrinsicSigter

if {fhyweight[key] exists) |
refurn existing fhywaight;

i else |
create new fhyweight;
add it to pool of fiyweights;
refum the naw fiyweignt;

ConcreteFlyweight
Operation]extrinsicState)

intrinzicState

UnsharedConcreteFlyweight
Operation{extrinsicState)

dllState




FlyWeightF = (1)

* Struct(%£)

aClient ' " aClient

| aFlyweightFactory | " aConcreteFlyweight | " aConcreteFlyweight |

 fyweights | intrinsicState | intrinsicState

 Participants
— client, flyweight, concreteFlyweight, FlyweightFactory,
— UnsharedConcreteFlyweight

* (Collaborations



— Removing extrinsic sta
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— Managing shared objects, %TFT e H S
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flyweight, W20 5 , #ltnFlyweightFactory .
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 Related Patterns
— 5Compositeti X H &

— 1] DA H flyweight S 3] StatewJﬁ IR 5 k

« Examples s
— ExcelH cell )4 fé
o [OleltemContainerf% I L2 P &R ILEE—cell X % N
o HflyweightSZHlcell X % tearofffi R \

o XPIRASHARE B AN ZERN—EtD
—  “Design Patterns” H14& 21| 1) SOR g 4 71 1151

Draw{Contexl)
Infersects{Point. Context)

childran

Diraw(Context) Draw{Contaxt) Drraw(Context)
Intersects{Point, Context) Intersects{Point, Conlaxt) Intersects|Point, Context)




Structural Patterns : Decorator

Oparakion])

_ component
ConcreteComponant Decorator >

Operation() Operation(} &= component-=Operation(} -

ConcreteDecoratorA ConcreteDecoratorB
, o Deacorator:: Dparation(); [
Operation(} Operation) < ﬁgdefjdgg;,mﬁ;{; tont)
AddedBehavior)
addedState




Structural Patterns : Proxy

Subject

Reacquesiy)

| subject
, realSubject
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— decorator FH - N X %
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State *
Strategy

Template Method *
Visitor
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- structure a sy

primitives operations




Commandf 7 (=)

o Struct

5
recaiver—=Action();

 Participants

— Client, Command. ConcreteCommand. Invoker. Receiver



CommandF = (1)

e (Collaborations

aReceiver aClient aCommand aninvoker

naw Command{aReceiver)

StoreCommand{aCammand)

Action) Executal)




* Implementation

— How intelligent should a commanc

— Supporting undo and redo
— Avoiding error accumulation in the undo process

— Using C++ templates
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 Related Patterns
— Compositefi = 7] F >k 52

— A5EHiundo/redo, FJEA
mementof5i . Comma

prototypeti =, & il H

« Examples

commandZi &

TORE BRE,
ory listZ Hif, 1] LA

Application

Add{Document)

Execute()
AskUser) |




to access 1ts el¢
structure.

— Separating the traversal mechanism from the List object
lets us define iterators for different traversal policies

without enumerating them in the List interface.
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o Struct

Aggregate

Creaielierator) Firsti}
MNexl}
IsDoref)
Currentitemy)

ConcreteAggregate
Concretelterator

Crealelterator} ¢

FElLIEn new GuncralaIteralnr{thisi'j'

 Participants

— Iterator. Concretelterator. Aggregate. ConcreteAggregate

e (Collaborations



— Who defines the traversal alg
* Aggregate s 5 & X % —— Cursor mode
o iteratori& X . iterator U1r] s ] 245

— How robust is the iterator?




— Null iterator




o YESTLH, iteratorie




— The key Ob_] ects in thi:

* One-to-many relationship

* A subject may have any number of dependent observers.

» All observers are notified whenever the subject undergoes a
change 1n state.




coupled.




Observerfi z( (=)
e Struct

ohsaervers

Attach{Observer)
Detach(Observer) . e L
for all o in observers |

Motifyl}) o -----1-~ " o->Updatef)

Updatel)

ConcreteObserver

Update({) O-—

GetState() © R, obsarverState
SetState() - o

subjectState

 Participants

— Subject. ConcreteSubject. Observer. ConcreteObserver



Observerfi = (/1)

Collaborations

aConcreteSubject aC::-ncreteDbsewer anotherConcreteObserver
SetState()

Notify()

U pddteﬂ'

L—-etE’talef )

Update()
. Gerstte



- Making sure Subje

subject[r] observerftiHh A 5 8
HH )4 A\ ChangeManager
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 Related Patterns

— Mediator: Mediatorkt AT IR I BE G
« Examples

— COM property'})ag
— COM+ Event Model,
— MVC

*Qn

— change nofification
————=requests, modification
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— a class de

as multiple conditione
operations.




Strategy i 7\( =)

o Struct

ztrate

Contextinterface!) Algorithminterface(}

ConcreteStrategyA ConcreteStrategyB ConcreleStrategyC

Algorithminterfacs() Algorithminlerface() Algorithminterface()

 Participants
— Strategy. ConcreteStrategy. Context

e (Collaborations

— Strategy and Context interact to implement the chosen algorithm

— A context forwards requests from its clients to its strategy



* Implementation

— Defining the Strategy anc
— Strategies as template parameters
— Making Strategy objects optional
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 Related Patterns
— flyweight: 2% & Ffl

* Examples LY
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TeXCompositor
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AN H visitor ) compilerf§l] +

Class\operation
VariableRefNode
AssignmentNode

TypeCheck GenerateCode PrettyPrint

VariableRef
TypeCheck()
GenerateCode()
PrettyPrint{)

Node

TypeCheck()
GenerateCode(}
PrattyPrint])

AssignmentNode

TypeCheck()
GenerateCode()
PrettyPrint{)



157 H visitor [ compilert5l|

"

class\class VariableRefNode AssignmentNode
TypeCheckVisitor
GenerateCode Visitor -

PrettyPrintVisitor

VisitAssignmenit{Assignmeanthods)
VisitWarableReffVarnable ReNode)

AcceptiMaodeVisior)

AssignmentMode VariableRelNode
ypeCheckingVisitor CodeGeneratingVisitor AcocaptiNodaVisitor v) 'IZ' Accepl{MadeVistor v)

BitAssignment{AssignmentMode) VistAssignment{AssignmentMode)
isitVariable Ref{\VariableRafMode) VisitWariableRef{\VariableRefMode)

'.'—:=-"|.|'|5ilA55|gnrnE-nt[I|'|i5:|"' y—=VisitVarizbleRatithis) *
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Visitorfi 7 (=)

Visitor

VisitConcreteElementAd{ConcreletliemantA)}
VisitConcretleElementBi ConcreletlemsntS)

A

ConcretaVisitor ConcreteVisitor2

VisitConcreteElemanta{ConcreteElemanta)

VisitConcrele Elementd|Concrete Elemeant )
VisitConcreteElementBiConcreteElements)

VizsitConcreteElementB{Concrete ElementB)

——I ObjectStructure | | Eloment

AcceptVisitor)

ConcreteElemeantA ConcreteElementB

OperationAl) OperatianBi)

Accept{Visitor vl @ Accept(Visitorv) @
l l
: :
' !

W :Visitﬂnmr&leElemnlAtmis]H v-=VisitConcreteE I&mentBilhis:lH
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Visitorfi 2 (JU)
 Participants
— Client. Visitor, Concret .\ ObjectStructur emen
ConcreteElement

] \ 'b"

e Collaborations
— clientst 814t —ConcreteVisitor, A )& J/jObjectStruct

anObjectStructure aConcreteElemeanta, aConcreteElementB aConcrateVisitor

AcceptiaVisitor)

WisitConcreteElementi{aConc rE’r--EIEmemm

Il_

Accept(aVisitor)

OperationBi}




This is the key to the VisItc
gets executed depends on both'the type of Visitor and the
type of Element it visits.

— Who is responsible for traversing the object structure?
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« command. Cha
— command ¥ A F T Ay 2
— Chain of Responsibility{ll] 5 iy & #i 11 &b 2
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