Triro'ng Dai hoc Khoa Hoc Tw Nhién
Khoa Cong Nghé Thong Tin
BO mon Cong Nghé Phan Mém

CTT526 - Kién tric phan mém

Mau thiét ke

Structural Patterns

PGS.TS. Tran Minh Triét
tmtriet@fit.hcmus.edu.vn

NV,

3 s ~- KHOACONG NGHE THONG TIN
7 cdio TRUONG DAI HOC KHOA HOC TU' NHIEN

ongThanCong.com


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

. Mau thiét ké trong nhom
i Structural Pattern

Mau Adapter
Mau Bridge
Mau Composite
Mau Decorator
Mau Facade
Mau Flyweight
Mau Proxy
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Design Patterns - Elements of Reusable Object-Oriented2
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atio Mau Adapter

Client target Target
1
+Request()
/\
Adapter adaptee Adaptee
2
+Request() +SpecificRequest()
\<
AN

AN

adaptee.SpecificRequest()
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= Mau Adapter

Adapter::Element

- typeName : string

+Element(in typeMName : string)

+Mame() : string

+SetVaporTemperature(in temperature : float)
+SetFreezeTemperature(in temperature : float)

+SetNormalTemperature(in temperature : float)

Adapter::WaterAdapter

- _adaptee : Water = new Water()

+SetVaporTemperature(in temperature : float)
+SetFreezeTemperature(in temperature : float)
+SetNormalTemperature(in temperature : float)

+WaterAdapter(in typeName : string)

/F? adaptee

v J

adaptee . SetVaporTemperature(...)
;:ia ptee.SetFreezeTemperature(...)

;:ia ptee.SetNormalTemperature(...)

Adapter::Water

+SetBoiingTemperature(in temperature : float)
+SetlceTemperature(in temperature : float)
+SetLiguidTemperature(in temperature : float)
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atio Mau Adapter

DrawingEditor |— =& Shape — - TextView
BoundingBox() GetExtent()
CreateManipulator()
Texi
Line TextShape
BoundingBox() BoundingBox() O-f========9 retum text-=GelExtent() ™
CreateManipulator() CrealeManipulator() O-f--=-5
1
1
- ——+ matum new TextManipulator
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Mau Adapter

DrawingEditor e

Shape

BoundingBox{)

CreateManipulator()

A

Line

BoundingBox()

CrealeManipulator()

TextShape

—m TextView

GelExtent()

BoundingBox() o=
CreateManipulator() O

=]

.......... retum text—=GealExtent()

——— relum ngw TaxiManipulator
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Client

Mau Adapter

-J Target

Request(}

A

Adaptee
SpecificRequest{()

A

(implementation)

Adapter

Request() O-F--------1 SpecificRequest() ‘q



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

111';‘

3

_cdio

Client

Mau Adapter

> Target — Adaptee
Request{) SpecificRequest()
AN
adaplee
Adapter
Request() &-f----------- adaptee->SpecificRequest() %
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i.-:‘:aau Mau Adapter

| Thao luan

O Ban chat cia mau Adapter?

O Nhirng tinh hudng st dung

0 So sanh v&i cac mau lién quan
= Bridge pattern
= Decorator pattern
= Facade pattern
= Proxy pattern
= Template pattern
= Visitor pattern
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Mau Bridge

Client
Abstraction | -implementor Implementor
@ >
+Operation() 1 +Operationimpl()

A

JAN ‘\\

implementor.Operationimpl( )

Refined Abstraction

Concretelmplementori

+Operationimpl()

Concretelmplementor2

+Operationimpl()
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-implementor

Bridge::Request

-_implementor : Requestimplementor
+Setimplementor(in implementor : Requestimplementor)

Himplementor() : Requestimplementor
Bridge::Requestimplementor

+Process(in request : string)
JAN ’\
+ProcessRequest(in request : string)

>

1

implementor.ProcessRequest()
AN
Bridge::RequestHandler HTTPRequest
+ProcessRequest(in request : string)

+Process(in request)
Bridge::ISAPIRequest

+ProcessRequest(in request : string)

/ -.
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Mau Bridge
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-implementor

Bridge::Request

-_implementor : Requestimplementor
+Setimplementor(in implementor : Requestimplementor)

{#Implementor() : Requestimplementor
Bridge::Requestimplementor

+Process(in request : string)
JAN ’\
+ProcessRequest(in request : string)

@

1

implementor.ProcessRequest()
AN
Bridge::RequestHandler HTTPRequest
+ProcessRequest(in request : string)

+Process(in reguest)
Bridge::ISAPIRequest

+Process Request(in request : string)

/ -.
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Window
| |
XWindow P

Mau Bridge

Window

PMWindow

IconWindow

XWindow

A_

XlconWindow

PMiconWindow
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“adio Mau Bridge

imp
Window > » Windowlmp
DrawText() DevDrawText)
DrawRect() o T DevDrawline()
|
?
| imp-=DevDrawLine()
.| imp-=DevDrawlLine()
imp-}DEVDIEWLli'IE'{}
imp-=DevDrawline{
JA) AN
| | | I
lconWindow TransientWindow XWindowlmp PMWindowlmp
DrawBorder{) ¢ DrawCloseBox{} DevDrawText{) O-F--1 | DevDrawLine()
; ; DevDrawLine{} @ DevDrawText{)
I I |
| |

DrawRect{) :
DrawTexi(} E| Drawﬂem{jﬁ XDrawlLing() ﬁ }{DrawString[ﬂ
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Mau Bridge

wr implementor

:
+{ Abstraction >

Operationimpy)

Operation{}
. imp—}ﬂﬂﬂm“mlmp{ﬂ

RefinedAbstraction

ConcretelmplementorB

ConcretelmplementorA

Operationimgp()

Operationimp()
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iu MAu Bridge
| Thao luan
0 Ban chat cia mau Bridge?
O Nhirng tinh hudng st dung
0 So sanh v&i cac mau lién quan
= Adapter pattern
= Facade pattern

= Proxy pattern
= Template pattern
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Client

Mau Composite

Component

<

+Operation()

AR

Leaf

+Operation()

Composite

+Operation()
+Add(in Component)
+Remove(in Component)

+GetChild(in index : int) : Component

N
|

foreach child in children
child.Operation()

children
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etio Mau Composite

Composite::Component

- _name : string

+Component(in name : string)
+Name() : string

+Draw()

+GetHashCode() : int
+Equals(in obj : object) : bool
+ToString() : string

7AN

Composite::GraphicalComposite

-_children : ArrayList = new ArrayList() _children Composite::GraphicalComponent
+Draw()
+GraphicalComposite(in name : string) &
e « [tDraw()
+Add(in chid : Component) ! +GraphicalComponent(in name : string)

+Remove(in child : Component)
+G etChild(in index : int) : Component
\

o~

foreach child in children child.Draw()
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Mau Composite

Graphic

Drawy)
Add{Graphic)

Remove{Graphic)

GelChild{int)

AN

Line

Rectangle

Text

Picture

Drawi()

Draw{)

Draw(}

Add(Graphic g) ¢
Remove(Graphsc)
GelChild(int)

forall g in graphics
g.Draw()

)

---- add g to list of graphics

=
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aPmtura
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“adio Mau Composite

Client —...| Component I....

Operation{}
Add{Component)
Remove{Component)
GetChild{int)
childran
Leaf Composite ko
Operation() Operation{) C------fp--=-=-==-- fmg"bﬂpg‘r :;If'ggﬁ:“ ﬁ
Add{Componeant)
Remove(Component)
GetChild{int)
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aComposite
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i.-:‘:aau Mau Composite

| Thao luan
0 Ban chat cia mau Composite?
O Nhirng tinh hudng st dung
0 So sanh v&i cac mau lién quan
= Chain of Responsibility pattern
= Command pattern
= Decorator pattern
= Flyweight pattern
= lterator pattern
= Visitor pattern
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Component

+Operation()

A_‘A

ecorator

ConcreteComponent Decorator

+Operation() +QOperation()

-

ConcreteDecorator

-addedState

+Operation()
+AddedO peration()

component.Operation()
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‘ cdio Mau Decorator

Decorator::Window Control

-_height : int
- width : int

- x tint

-y :int
+Height() : int
+Width() : int

+XCoord() : int
+YCoord() :int
+Render()

o

Decorator::TextBox

-_value : string
+TextBox(in height : int, in width : int, in x : int, in y : int)
+Value() : string

—

Decorator::ControlDecorator
ffunderlyingControl : WindowControl

+Render()
+ControlDecorator(in control : WindowControl)

n__

Decorator:.TextBoxScrollDecorator

-_scrollBarWidth : int
- scrollBarPosition : int =0

/

windowcontrol.Render()

+Render()

+TextBoxScrollDecorator(in textBox : TextBox)
+ScrollBarWidth() : int /I\
+ScrollBarPosition() : int

base.Render()
ScrollBarWidth()
ScrollBarPosition()

25
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‘ cdio Mau Decorator

(aBurderﬂamratnrx‘ e
aScrollDecorator

kcnm ponent @ aTextView w
component ~ J
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Mau Decorator

> cdio
VisualComponent LI
Draw()
component
TextView Decorator K
Draw() Draw() O —-q-—-----------------q component->Draw() ﬁ
ScroliDecorator BorderDecorator
Decorator::Draw();
Draw() Draw() O-=-=-==-F-====-=1 DrawBorder(); { ﬁ
ScroliTo() DrawBorder()
scrollPosition borderWidth
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Mau Decorator

> cdio
Component ot
Operation()
I I com
ponent
ConcreteComponeant Decorator
Operation() Operation() O-f======-=-=—cccccccccoaq mmpnnant—:-ﬂperatiuﬂnﬁl
I I
ConcreteDecoratorA ConcreteDecoratorB
) ) Decorator:Operation();
Operation(} Operation{) ©------7------1 AMEQEBEIWWI};' U EI
AddedBehavior()
addedState
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“cdio Mau Decorator

aDecorator
kcmﬂpﬂnent &

2 G

( aDecorator ) N
{

component @

decoralor-extended functionality

aStrate

-( - astrategy )
next =

/ next J]

strateqy-extended functionality
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‘ cdio Mau Decorator

Stream L
Fuind(i
PutSiringd}
HarmdlsBuferF i
DOy fit
KemoryStream FeSiream ErreamDecoratoy L:J‘wm
HarddleSuttedull]} HandleBufferF | HaneBifarF i} O oo oo o mmnenlwnHandeEuﬂethﬂﬂ%
ABCHTStream CompressingStream

data in buftes
HandleButarFully) HandleBuftert i O--p---- ﬁ%mﬁmmammmm
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i%“‘é&io Mau Decorator

| Thao luan
0 Ban chat cia mau Decorator?
O Nhirng tinh hudng st dung
0 So sanh v&i cac mau lién quan

= Adapter pattern
= Composite pattern
= Visitor pattern
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i ; cdio

Mau Facade

Facade

SubSystem1

SubSystem3

SubSystem?2
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‘ cdio Mau Facade

«interface» IFacade

+GetFacadeValue() : string
+UpdateFacadeValue(in updateValue : string)

<

|
I
|
l
Facadelmplementation 1 FacadeFactory

PN

+GetFacadeValue() : string +GetFacade() : IFacade

+UpdateF acadeValue(in updateValue : string)
#Facadelmplementation()

BusinessRules BusinessDAL

BusinessValidation

#BusinessDAL() #BusinessValidation()
+ChecklsValidRequest(in updateValue : string) : bool

#BusinessRules()
+GetRules() +Update()
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i%“‘é&io Mau Facade

clien! classes

/ ooy e [
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‘ cdio Mau Facade

- ProgramNodeBuilder ---l-{ ProgramNode

AN

Compiler
. Compile()
eompilar
siibsystem i | P
classes ! | 1 1
1 1 1 1
A
Stream i i i Lo Scanner -—-Me Token ————
T
L '---b! Parser Symbol  |je——
L
] ]
1 1
|
|
1
|
|
|
1
|
|

CodeGenerator i‘ - StatementNode

/J\ ExpressionNode

StackMachineCodeGenerator RISCCodeGenerator VariableNode
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i%“‘éﬁio Mau Facade

Facade

SUREYSIom CRas et /
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Process

Mau Facade

l-| Domain

—A Remove(Memory)
—~< Protect(Memory, Protection)

AddressTranslation

Add{Memory, Address)

RepairFault()

.J MemoryObject

FindMemaory(Address)

-

TwolevelPageTable

wiHual memory framesork

BulldCache()

MemoryObjectCache

-

-

PersistentStore

PagedMemoryObjectCache

SR

File Disk
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i%“‘é&io Mau Facade

| Thao luan
0 Ban chat cia mau Facade?
O Nhirng tinh hudng st dung
0 So sanh v&i cac mau lién quan

= Adapter pattern
= Bridge pattern
= Proxy pattern
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Mau Flyweight

; cdio
Client
ConcreteFlyweight UnsharedConcreteFlyweight

-intrinsicState -intrinsicState

~ [extrinsic State +Operation(in extrinsicState)
+Qperation(in extrinsicState)

FlyweightFactory -flyweights Flyweight
L
+GetFlyweight(in key) 1 *  H+Operation(in extrinsicState)

N
N

AN

if flyweight exists
return existing

else

create new flyweight
add to factory pool
return new



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

{adio Mau Flyweight

Flyweight::Flyweight::FlyweightFactory

-_flyweights : Hashtable = new Hashtable() -fiyweights
+F lyweightFactory() L —
+GetCharacter(in character : char) : Character 1
-XMLReader()

-GetValidAssembly() : Assembly

Flyweight:: CharacterFlyweight

- characterSymbol : char

- font: Font

- color : Color

- size : Size
+Draw(in font : Font, in color : Color, in point : Point, in size : Size)
+Draw(in point : Point)
+Draw(in showDetails : bool)

+Draw()
T T

Flyweight::Character

+Draw(in font : Font, in color : Color, in point : Point, in size : Size)

+Draw(in point : Point)

+Draw(in showDetails : bool)

+Draw()

+Character(in characterSymbol : char, in fontFamily : string, in fontSize :int, in ....)

Flyweight:: UnsharedCharacter
-_point : Point —
+Draw(in font : Font, in color : Color, in point : Point, in size : Size)

+Draw(in point : Point)

+Draw(in showDetails : bool)

+Draw()

+UnsharedCharacter(in characterSymbol : char, in fontFamily : string, in fontSize : int, in .....)
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i.—-iam Mau Flyweight

character

E __’_,‘-v-""’f objects

| R
\ ([R>S
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CANEC7 0 U008
reveE s o00ore

flyweight pool
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Mau Flyweight

e Glyph

DrawiContex!)

Intersects{FPaint, Contexl;

—'O'I Row

children
Draw(Context)
Intersects(Point, Contaxt)

Intersects{Point, Contaxt)

Character Column e ——
children
Draw({Context) Draw{Conteaxt)
Intersacts{Paint, Context)

char ¢
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Mau Flyweight

, cdio
FlyweightFactory ki eighs ma Flyweight
Operation(exirinsicState)

GetFlyweight(key) @
) i

™

if {(fiyweight|key] exists) {
return existing flyweight;

jelse {
create new fiyweight;
add it to pool of tiyweights;
retum the new fiyweight;

_..l ConcreteFlyweight _|.J UnsharedConcreteFlyweight
Operation{exlrinsicSlate) Operation(extrinsicState)

allState

intrinsicState
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Mau Flyweight

aClient ’|
N )

Hywrpighi

ileial) ' '
|{ aFlyweightFactory ) (_ acﬂnﬁreleFlvweighlﬂ] (a_!‘?-’l_ﬂncreteFl?weiﬂhi\
I\flyweights * 7 ’Linlrinsmsmle J

) |"Linlrinsic$tate
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i.—-:‘:aiu Mau Flyweight

| Thao luan
O Ban chat cia mau Flyweight?
O Nhirng tinh hudng st dung
0 So sanh v&i cac mau lién quan
= Composite pattern
= Factory pattern
= Interpreter pattern
= State pattern
= Strategy pattern
= Template pattern
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Client

Mau Proxy

Subject

S

+Request()

AN

RealSubject

RealSubject

AN

Proxy

S

+Request()

+Request()

realSubject.Request()
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Mau Proxy

SubjectProxy

-_subject : ISubject
+GetRequest() : string
+SubjectProxy(in domainName : string, in evidence : Evidence, in appSetup : AppDomainSetup)

VA

«interface» ISubject

+GetRequest() : string

B

|
Subject

+GetRequest() : string
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i.-f‘.;aiu Mau Proxy

~

(_ aTextDocument
animageProxy |

lkimage » "'“““99
fileName w----- j— -----

_I

l in memory | on disk
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{edio Mau Proxy

DocumentEditor % Graphic
Dirawe()
GefExtent|)
Stare(}
Load()
Image |--II ————————— ImageProxy if (image == 0} { ™
: image = Loadimage(fileName);
Draw() Mage| Draw() O-fmm e s
GelExtent() GelExtent() O -=--7 mage->Diraw()
Store() Slore() i ﬁ
i if (image == 0
Loadt Hoadd tmmmm e } retu?n E!ITET;IJ'EE
. . alse
imagelmp hleName return image-=GelExtent();
extent extent H
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¢ cdio Mau Proxy
Cirgnt | Subject
Request()
AN L
RealSubject |e— =00 | broxy
Requesl{) Request) o-f--------- i‘;';‘aISuhjec’r-::Hequestt}; ﬁ
"h..l
raCIient —,
- aProx
| subject e Y aRealSubject |
- realSubject &——; J
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i%“?ﬁio Mau Proxy

| Thao luan
0 Ban chat cia mau Proxy?
O Nhirng tinh hudng st dung
0 So sanh v&i cac mau lién quan

= Adapter pattern
= Bridge pattern
= Facade pattern
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