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"Design Patterns are recurring solutions to design problems
you see over and over." [Alpert, Brown, Wof, 1998].

"Design Patterns constitute a set of rules describing how to
accomplish certain tasks in the realm of software
development." [Pree, 1994].

"A pattern address a recurring design problem that arises in
specific design situations and presents a solution to it."
[Buschmann et al, 1996].

"Patterns identify and specify abstractions that are above the

level of single classes and instances, or of components.”
[Gamma et al, 1993].
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AbstractClassName ConcreteClassName
AbstractOperation(} Oparation1()
Type AbstractOperationZ(} Type Operation2()

instanceVariable1
Type instanceVariable2

(a) Abstract and concrate classes

(b) Participant Client class (left) and implicit Client class (right)
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(c) Class refationships

Drawing

- for each shape { ©
Draw() &---p-=—===-===-- _ shape->Draw()
!

(d) Pseudocode annotation
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aDrawing

shape[(]
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aLineShape ] [ aCircleShape
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aCreationTool aDrawing aLineShape

i

new LineShape

Add{aLineShape) Refresh()
| HEIrES

]

Draw()
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"Each pattern describes a problem which occurs
over and over again in our environment, and then
describes the core of the solution to that problem,
in such a way that you can use this solution a
million times over, without ever doing it the same
way twice"
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Frameworks 1 [1'n niman

Design patterns focus more on reuse of recurring architectural

design themes, while frameworks focus on detailed design .

and implementation." [Coplien, Schmidt, 1995]

T2 1T i nip'nn qoix Xin (OO Software) Framework
.DIY" wnn'? 15,091 NIXY IN12'NnY7 v

TN WIN'W7 NN NIDIN NIVZLVIR NN'TAN (12N NN
.DAYNINN DNMIY" 7 nNSYn 7w 0770 NIANINNI NN NPoony
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Framework
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Scope Class |Factory Method (107) Adapter (139) Interpreter (243)

Template Method (325)
Ohject | Abstract Factory (87) |Adapter (139) | Chain of Responsibility (223)
Builder (97) Bridge (151) Command (233)
Prototype (117) Composite (163) |Iterator (257)
Singleton (127) Decorator (175) |Mediator (273)

Facade (185) Memento (283)
Proxy (207) Flyweight (195)
Observer (293)
State (305)
Strategy (315

Visitor (331)
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7v ninswn 7w na'x' — Abstract Factory =
N'OYAAPN NP7NNN |I'Y K77 NIRNN
D'IoN X' 7W 0772 091 17N (XNAIT? =

1571 DXy 7w N 120N nTon — Builder =
N'X' )'70N INIR 7V NTN? Nw DL 17W XN
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1NIYUN? TNX LNIISN non NNnn NQAIT? =

C++ nowa 0myy NN NN
21K 7N NO'0NIIK 19

n'X' NN

D'MXY N'¥'Y7 pwnn nOTan — Factory Method =
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DXV V'Y 'Y D'YTN 0'NXY N'Y' — Prototype =
DIII_}
D"'7|7'OIYJ D'AXY IXI'N N9 IXNAIT? =
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N7v NINIE7N 0'oxN

7¥ 77NN NN DA DIFN7 N1MIYNAN VORL NAXNYT7 NPYNN IRNAIT? =
N7'a172 WNnwn'? nal jonn 2y navin nirn'? *1 Shape
TextView 2 nTamn

UM 2l pwnn |2 Ninn NX 70an — Bridge =
N'NXNXY NIIX2 NNONN DN TR 707 "WoONNnn

110 7Y DD NIN'DY 7'apna NRIN 'wIMM 7w DI NIM'D =
nnin
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12N Ni'an

DXy v 7w qIn'w qwonn — Flyweight =
NI'VT NI'1'VIA] 0NN
IN 707 DYV XNAITY? =

character
" abjects

row
objects

column
object
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qIN2 D'PYNN 9OIXT? T'NX pwnn |[nn — Facade =
NN LYONI 2N NNNA WNn X' .NDYN NN
NOYNN NN YIN'Wn
17Y'9N17 (RNAIT? =

client classes

subsystem classes
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12N Ni'an
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aBorderDecorator

aScrollDecoralor

aTextView
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DN 7N7NN AYTINNENT? AT NYAIY' D'R'YI0190 DIYNIN
n719'07 TV
1IM9> 1y Help nupa :xnarm? =

aSaveDialog

handler

aPrintButton anApplication

aPrintDialog

handler

anOKButton

spacific genaral
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NIIX2 7510 DXY MART7 NWA7 0T |Nn — lterator =
721NN DxyYN 7w aIXTN No'wN X77 N0
DI YV ,NN'WA NI0I0N IRNAIT? =

17w XN NX XX"7 DxY7 ©'worn — Memento =
NONDNN |N7V2 NY'A9 K77 "T'NY UIN'Y IXY7
UNDO n71y9 :XnaIT? =
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NniaNnNinn Niflan

DAY NIIXN DX 0MOnn XY NN — Mediator =
|'2 NI7NN DX 'OPNA JINAN .0NYPNNA DYy
DN NYIISN MWD ny'an 'y omyyn

aClient

alistBox
directar

aFantDialogDirector
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NniaNninn Niflan

Mediator Colleagues
aClient aFontDialogDirector alistBox  anEntryField

t_‘ ShowDialogl)
J WidgetChanged{)

GetSelection()

SetText()
T ‘ -[J
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NniaNnNinn Niflan

70 DMy |2 DN-TN' 7w Nitn NN — Observer =
NIIX2 DRDTIVAL D'WTIM 1'9I1X 7D T'N' 'YW INR7Y
N'UNIVIX

NAIXN [Iywi ndwn vy ,MVC :xnaIT7 =

NNXIND IMIANINN DX NNYWY? Dx¥y7 ©'woxn — State =

97NN KIN 7' DX DXYN .'N'19N 12¥N] ''Yn
nE7NNn

TCPConnection :Xnai17 =
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NoNdN ,0'MNNIAYR 7W nNown 7w Nn1Tan — Strategy =
DN1'2 N97NN7 NNWOKX |Nni ,DN7Y
DTN AXI1IN I NO0N2 NIDNK NNIY 1YY NNDAIT? =

N"NT N DNNRAYR Tw DTN - Template Method =
NI713* N1 NIZ7NN NN NIZ7nnY vy nnd
75 DX UTNN ' TAN7 IX K77 DWOPNn wTNN TNy
DNMINZRN

DIY'N IN )A0NN 2102 NITN X77 DIY' JNoNn NNMD XNAIT? =
2v1o0a
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nDMyy 7y yx¥a7 vw'w n71yo ax'm — Visitor =
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n1ana
NISY 7W NO'TA XY IXNAIT? =

C++ nowa 0myy NN NN
21K 7N NO'ONIIK 34




NiNNAal [P NiAan

(pux 27n)

Model View Controller

,80 7107102 NYXINW D'"'9X1A D'PWIN N7 NWRA
JINNX NIQ'201 NISYWA D'NN9N ™Y DA NXNINI

:0Myy v 010 nwiwn 12 vyt
.01wn 2w noxy :Model 71in
Jonn 7y 7Timn Y naxn View nxn

20 pwInn naw NTn NX v'Tan :Controller V2
UnNnunn v 0

N7XN DD NYWITYWA 719'0 7V N9 TV NINT nW'A
TN

ATINN WiM'yn DX NIvmMan nx own MVC
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Observer j1p'nn n1an
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n'¥a'vin - Observer [12'Nn NaN

views

W window (=51 N vindow me— ) || incow me— 7]

model
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n1an —Observer [12'nn nan

:nlp'mnn O'YNNl ynNnnhvl =

observers Observer

Attach({Observer) Updatef)
B ot " & g - _
Ue“f“‘ (Observer) for all 0 in observers [ =
Motify() o----- - o-=Update()

\

I

[é ConcreteObserver
PR subject b 0--| - observerState =

c ibject g Updatel) subject-—-GetState()
GetStatel) T---1- =] ocbserverState
;:t;::r;';} return subjectState obsonverState
subjectState
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n'onnwn - Observer j1I'na n1an

no0INY? NI7Iyo xx'n .Observers 7w nn'w 1w —Subject
[1DTY Ny TIn NNn71ww notify n71ive 9715 .Observers 7w nunwni
.Observers n 1%

DTV 7w nowoim N7y xx''n —Observer

notify 7 X117 ,axn Miw ,Subject n wrir —ConcreteSubject
.NINWUN 2X¥NN UKD

7 nion"nn 'tnn ,Observer n wAir —ConcreteObserver
PTYN n21vo nx wnnn ,ConcreteSubject

D'IXNN NN 0'9SNNYNN NINY :(JI2'NN NINAN 73 '2a7) nvn
T2 I'NY NDWNA NIR7NNRN NINY .NYANA NIZ7nnn 'T'RoN NX
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Observer pp'nn n1anN
n71Y9 qIN'y

sequence diagram 2 ynnwl =

aConcreteSubject aConcreteObserver anotherConcreteObserver
L SetState() j
Notify() =

Update(} ,

I
I

GetState(}

Update()

GetState) J
H
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.0 nirn? 07 (Views) nixon
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Composite 1>'Nn NanN
NNAIT

phi o

Draw(}

Add{Graphic)

Remove(Graphic)

GetChildiing)

‘ | | graphics
Line Rectangle Text Picture o
=]
Diraw() Diram() Draw() Draw() O-—--===f=-===-=—=----- forall g in graphlcs
. N . a.Drawt)

Add{Graphicg) S f----— !

Remove{Graphic) 1
' =
GelChild(int) === add g tolist of graphics
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NnaIT - Composite jI2'na nnan
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aPicture

[ aPicture aReciangEej

[ aText [ aLiFne J aRectangle]
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ni1an - Composite [1>'Nn n1anN

| Client }—- (& t -

Clparation(}
Add{Compaoneant)
Remove{Component)
GaiChild{int)

A
| |

Leaf Composite

children

=]

o o forall g in children
Operation() Operation{) G- --=-=-pF-=----=---= gogperauonn;

Add{Componant)
Fiemove{Componaent)
GatChild(int)
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Composite [I>'Nn NaN
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NYI? pwu TN NISNIvNN NI71yos7 71nn nnMa
.D'T7'n 0y

17 ax''n .Component n wnr' — (0'TnX) — Leaf
.0"2'0'N"MI9N D'NXY7 NIANINN DY N7V

ax''n .Component n v - (?0'1nx) Composite
X0 MY DTN 7V NIV DWW .00 0N
12 71750 0N N'wn 7y

2y ni71vo yxan , Component 7w ni7 — Client
. Component 0 pwm T 1 Dmyy
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qwna — Model View Controller

'R JNAIANN |21 7Y NoNdN7 wnwn 1jp7an
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Strategy

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

49

Strategy [12'nn NN

DNIYY?I DMNMINTR 7W NNS5WN7 Nondn 7907 :n1un
M71 [9IX2 NINWNYT D'ANMIIATRY AWORT .n97nn N2
.(Mnannn n1an) ninpa um
N'¥2'0IM
JINIP70 IR NUYWSN DNMIAZRN NNOoN =
.0Y D'INT2 NIIY NI'Y'TN =
Ny
2NN 2 I T DY J'1I|7'7nYJ QOIXN UKD =
[(Jna1/Mmra g wnY) nioi7zna NIx v
.00 DM Y'Non? Jx DNMRTRN
NPZ7NNNN NINIM NIANINN R'NINY

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

50




nian - Strategy [I2'Nn NN

strate
Context il Strategy
Contextinterface() Algorithminterface()
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC
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n1an — Command 1>'Nn n1an
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