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Composite Pattern: Glyphs

Glyph h"‘
Draw{Window)

Intersects{Paint)
Inzert{Glyph, i)

A

children
Character Rectangle Row
Draw{Window w) ©--- 7! Dirawd...) Draw(Window w) --------=9--=-=---—~
Intersacts(Point p) & ! Intersects(,..) Intersects(Pomnt p) === T
: | InsertiGlyph g, int 1) » |
char ¢ | : ! !
| | ! [
T I
! : Polygon i |
1 1
' l Drawi. insert g into _ [ |
return true if point p i : aw...) children at position !
intersects this character ! Intersects(...) !
1 1
, for all @ in childran =
e if c—=Intersacts(p) return trus

w-=DrawCharacter{c)

farall ¢ in children
ensure ¢ is positicned

correctly;
o—=Lraw(w)




Strategy Pattern (aka Policy)

Define a family of algorithms, encapsulate each one,
and make them interchangeable.

Strategy lets the algorithm vary independently from clients that use it.

Example: line breaking

—-'l Glyph

InsertiGlyoh, int)

Z# Compaositor

children N COMpOSIGrn
- Composition b -
Composeal)
. a lnt iy o el SetC ition|
InsertiGlyph g, int i) : composition efl-ompaosition)
|
|
=
Glyph::insertig, i)
1 ] T { . . N
compaositor.Compose() ArrayCompositor TeXCompositor SimpleCompositor

Compose() Compose() Compose()




Contex

Strategy Pattern

Contextinterfacel)

strate
o ) m Strategy
Algorithmintariacey)
A
CongreteStratagyA ConcrateStrategyB ConcreteStrategyC

Algorithminterace()

Algorithminterface)

Algorithminterfacel)

y



Embellishing: Decorator Pattern
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Decorator Pattern

transparent enclosure
border — Giyph

. . "y Draw{Window!
* single-child composition
(instead of inheritance) Z#\.
. . scroller
e compatible interfaces ———<] wonoGiypn
. COMPONET
(unlike adapter) Draw(Window)
| |
Border Scroller
Crraw{Window) DrrawWindow)
CrawBorderWindow)




Decorator Pattern

Component hl
{perationy)
component
ConcreteComponent Decorator ~ F»
Cperation) Operationf) -p----==-====-====-=----1 compaonent-=0paration()
ConcreteDecoratord ConcreteDecoratorB
_ . Dacorator:Operation(); =
Operation() Operation{) ©-----7----=" AddedBehavior():
AddedBehavior(}
addadState




' Related to ... Facade Pattern

clignt classes

L\~

Facade
o

] TXG

subsyslem classes

" -

Abstraction to minimize communication/dependency |



Facade Pattern example

Compiler

Compile()

Stream Scanner

A

—= BytecodeStraam

——bl Token |-l—

--- b‘ Parser Symbol |—

>| ProgramMNodeBuilder - -D| FProgramNodea

CodeGengrator & --- StatementNode

ExpressionNode

StackMachineCodeGenerator RISCCodeGenerator VariableNode




Abstract Factory Pattern

GLUIFactory

CreafeScroiBarf}

CreafeBution()

CreateMenuy)
MotifFactory PMFactory MacFactory
CreateScrolBar() ©-p-—-——-- ! CreataScroliBar() C-pF------ . CreateScroflBar() ©-r------ |
CreateButtond) o | CreateButtoni) e CreateBution) L
CreateMenu() ¥l o CrealebMaenu() ol CraateMenul) O-F

________.\_,

refurn naw Maliffenu raturn new PRMenu retur new Machenu

refurn maw MotifButton return new PhMButton return new MacButton

return new MotfScrollBar return naw PMScroliBar returm naw MacScrallBar

Create families of related products




Abstract Factory: products

Glyph
ScrollBar Button Menu
Seroli Tofint) Press(} Papupf)
MotifScrollBar MacScrollBar MotifButton MacButton MotitMenu MacMenu
SerolTo(m) scrollTalint) Prass) Press) Popupt] Popupd)
PMScrollBar PMButlon PMMenu
scroliTolint) Press() Popup]




Abstract Factory
is usually a Singleton

Singletan
instance: Singleton
-constructor()
+getinstance(): Singleton { retum instance }




' Bridge Pattern

Supporting multiple Ul platforms

Window Window

A A

XWindow PMWindow XWindow PMWindow lconWindow

A

XlconWindow | | PMiconWindow

Intent: Decouple an abstraction from its implementation
so that the two can vary independently (and dynamically).

Aka: Handle/Body

y



Bridge Pattern

. imp v
Window o Windowlmp
Drraw Text) DevlrawText])
DrawRect() D----: DevDrawline(}
|
|
|
|
: irnp---;-l'_}wDrawLiﬂni]E
___| imp==DevDrawling)
imp—=DevDrawline)
imp—=DevDrawLineal)
lconWindow TransientWindow XWindowlmp PMWindowlmp
DrawBorder(} © DrawCloseBox{} ¢ DevDrawText() ©-F-—-1 | DevDrawLine()
: : DevDrawlinal) o : DevDrawText)
|
| | ]
! ! ! |
DrawRect() e DrawFlectl;]h XDrawling() = XDrawString)
DrawText()




Bridge Pattern

| imp

Abstraction - = [mplementor
Operation() Operafionimp|)
'f N pe el
' ____| imp->Operationimpl(); *
| | ConcretelmplementorA ConcretelmplementorB
RefinedAbstraction

Clperationimp() Operationimpl)




Operations: Command Pattern

Command

Execule()

A

PasteCommand FontCommand saveCommand | Save GuitCommand
Execute() Execute(} ¢ Executa() Execute() G

1 1 l l
buffer i newFont i i i

| |

| | pop up a dlalagh‘ if (document is modifiad) | Tl

! = \ box that lets the save-=Executel)

i user nams the ]
paste butter make selected document, and quit the application
intg document text appear in then save the
newFont document under
that name




' Command Pattern (invoke)

Glyph
Menultem ‘:}uc}lnrnand w Command

Clicked() o Executaf)
:
|
|

command-=E 5-c%n:ute[‘.-;\‘LBM




Command Pattern: undo/redo

0:0,0,0;

past commands

present

0,0,0,0

A
,

nexecute ]

present

0:0;0,0

- past | future ~

presant

0:0,0:0

= past | future -

present




Iterator Pattern

fterator

First{)

Mexli
IsDonef)
Curreniitenmy |

A

ilerators

Prearderiterator

First{)

Mext()
IsDone()
Currentitem()

Arraylterator

First()

Mexii)
IsDonel)
Currentitemi{)

currentliam

Listiterator

First(}
Mext()
IsDone{)

Mulllterator

Currentliemi)

-

Glyph

First()
Mexti)
IsDonel) -

-

Createlterator() &---—--—-

|
Currentltem() i
|
|

refum true \

refum new Muliterator \




' Traversal vs. Traversal Actions

Nerator




Visitor Pattern

Visifar

VisitConeratetlementAfConeratetlemenitA )
isitConereleciemaniSf Concrateiemsnty)

A

ConcreteVisitori ConcreteVisitor2

VisitConcrateElemeantA|ConcreteElemanta) VisitConcreteElamentA | Concreta ElemeantA)

VisitConcreteElementBiConcreteElements) VisitConcreteElementB{ConcreteElementB)
ObjectStructure -J Element

AccoptiVisitar)

ConcreteElements ConcreteElementB
AccapfiVisitar v) ¢ AccaptiWisitor v) ¢
OperationAl) | OperationBi) |
: :
1 1
W :-'-.-fisi1-5|::|=-:r¢'.&EIn:lrcﬂ'..-'-.-]"uis]h v—=VisitConcreteElementBithis)
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