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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].

C++ nowa nmyy nnam Nidn
22X 7N NV'0NANIN




?115'" N1AN 'An

NN1IN NIIDNA NXIN [I2'N N'WA7 7217 INND XA [ID'N N1AN
.0'Mxy

NYMTN 7V NIRY7 "1 NIR7NN NA% 18D NOXNN [1D'Y NNaNn
.NMININ

'D0NN P70 D'UNNYI 12 WNNWN? U'Y 795 Ni1an nposon
J0YNN 72 7w N1ann NXK NNNNN X7

.0"9¥90 D'NNMIIATX NINNN X7

DIP7NN "2 YA NTEnnn

I'2 MIYPNT? TIVIE TINY7 N1 ,0110N1 7Y 120¥N |1I'01 NRNN
.N1DIN '0TINN

C++ nowa nmyy nnam Nidn
22X 7N NV'0NANIN




NIiZ7NN '"M'ynn

AbstractClassName ConcreteClassMame

AbsfractOperation(} Oparation()
Tvpe AbstractCperation2(} Type Operation2()

instanceVariablel
Type instanceVariableZ

(a) Abstract and concrate classes

Client

(b) Participant Client class (left) and implicit Client class (right)

C++ nowa nmyy nnam Nidn
22X 7N NV'0NANIN 6



Drawing

shapes
- Shape

CreationTool
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LineShape

(c) Class relationships

for each shape | e
shape-=Draw()

{d) Pseudocode annotation
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(sequence diagram) 'n0T0 D'WON

aCreationTool

new LineShape

AddlalineShap

aDrawing

&)

Hefresh()

o |

Drraw()

aLineShape
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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 j1>'n niman

Design patterns focus more on reuse of recurring architectural
design themes, while frameworks focus on detailed design ...
and implementation." [Coplien, Schmidt, 1995]

AT7 1T nniwp Nip'7nn qoix Xin (OO0 Software) Framework =
DIY" Unn? 13 ,0'Wom 1IxX'7 IN/1 2'Nn7 v

TIN WIN'Y? NIN1I NN NIVRZODIX NY'TAN |I2'N NYAN =
.DAYNIMN DNIY" 72U nNSWN 7¢ 0793 NIANINNI N1anN N90nY

C++ nowa n'mxy nNAiN NidN
2'aX 7N nvu'oNanIX 15
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NniMan al'o

wI7w7 Nnip7innw niman 23 a'xn GoF 7w 190N =
IN7¥ n1vNN '97 NINBYN
.0myy ¢ ey '7nn? nwan (Creational na'x'? niman =
.DMyVI NIR7NN 7 naoNa nipoly (Structural n1an niMan =
NIP7Nn [N 0OYTN DX NIvoxn :Behavioral nianann niMman =

JDIMNN D'P7NN1 DMYPNN DYyl

— N'2N 7Y ZI10'VN DINN7 NON"'NN N90I) N'X7'9'077 =

.DMmyy IX NIP7NN

INTA D'YISINY NINAN 7Y NIXIAP?7 ONY'NN7 |11 ,900] =
NI'V] |INN97 NIV NISI7N DIINNY N7RD IX , TN 77D
DINIT
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Purpose

Factory Method (107) Adapter (139) Interpreter (243)
Template Method (325)

Abstract Factory (87) | Adapter (139) Chain of Responsibility (223)
Builder (97) Bridee (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)

Strateev (315)

Visitor (331)
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7w ninswn 7w Nyt — Abstract Factory =
N'OYAPEN NP7NNN |I'Y X77 NI7NN

D'ION NX' 7Y N7'71 091 [I7N INNAIT? =

201N DXV W N 170N nTon — Builder =
N )'70N INIR 7V ITNT [N1Y )DL, 17W AIX' NN
NNIY NIZ7NNN 0'xy 1Ay

IMWNY? TAX VNN JAON NN XNAIT? =
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DXy N7 punn nTan — Factory Method =
NX VIAP7 D12 NIR7NNnY NNWON [7n )In
IXIIN DXYN 019'0
NI NINW Jnoni DIY" W 07'an 0D IRNAIT? =

nxy via'w "'y 0'wTN 0'NxY NN — Prototype =
DIII7
D"?;7'01N DMXY IXI'N IN9D (NNAIT? =

C++ nowa n'mxy nNAiN NidN
2'aX 7N nvu'oNanIX 20



'YX N'1Aan

T'N' Y9In Dy np7nn Nyt — Singelton =

nown [Ivw IR Abstract Factory :xnaiT? =
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12N NiMan

7Y pwNnNn? npnNn 7w punn nnxnn — Adapter =

N7Y NINIRZ?N 0'9XN

7Y NE7NN NN D2 NIFNY N1MIyNnn VORL NAXNT NP7NN (XNAIT? =
N?'AI72 WNNYNT? DAl Jonn 7y naxim nirn? 1 Shape
TextView 2 nnmamn

Jin'm |'al pwnn |'2 NI7Nn DX 70an — Bridge =
N'NXNXY NN NNONN DN TAX 707 CWoONNnn

210 7Y NI NIN'ODYT 7'apna NN 'wimmM 7Y 2D NIN'S =
nni7n
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12N NiMan

INNI YV N1anad 0'myy naxn — Composite =
D'2O1IN D'MYXV7I D'VIYD D'MXYT? T'NX 7Unn

D227n ,0'17 (12D D'A'V'AMID 0'9NA D'ANY (XKNAIT? =
NAINDN ;12> 020l 7'mi

TD DXVY7 DI7N MUY IX 'RPTAO WNXI' — Proxy =
I'7X NYAN 7V NpPOY
D'AON D'Y'A¥N ,JN0oNd "NITAd" NRIMN NNAIT? =
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12N NiMan

DXy v 7w qin'y Cworn — Flyweight =
O 'VUT NIM'‘vaa 0'ann
IN 707 DXV NNAIT? =

character
" objects

\ row
.

objects

column
object
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12N NiMan

1IN D'PwNN QoIX? T'NX 7wnn |Nn — Facade =
NX VYONI 2N NN 7WNN X' .NDIYN NN
NOIYNN NNA YIin'win

171901 (XNAIT? =

client classes

subsystem classes
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7V X7W NNDN 7w nMNX1'T no90In — Decorator =
nYymMm'
N7'72 091 NN10N DY 110N (XNAIT? =

Sane applcalicrs woukd bsred)
Trizrs pang abpEels v el sy
aepeclal lhar linchansily. Bl

A nakE deskgn anicaash woukl ba
pichilileal) sapansie

Far pearsgls, meal dosurent gi—
mers meplubares T Bl lormsl-
. | e skl Sahiess b soms
aScrollDecorator - wilurl, Homsnss®, Ty rwarakly

. geg ahar of parg chjscs
naprasanl aash characis: and
graphical Sumanl e des pmsnl
Dlarsg 50 ikl proqess faaklly
al lhe Tl el s
s ¢ apphsatan, Tl aml graphes
aTextView - . b et a -, sk ba Insalad uriker ity wilk

a] | e
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NIANINN NiMAn

NYTINN N71Y 2 T ny'an - Chain of Responsibility =
NYTINA 719'07 DMIYON DYNI Nnd [N 'y N [ynmni
DN 7N7NN AYTINN NT? DT MWW 0'Y7R'YI0190 01YNIN
n719'07 TV
N9 1Ay Help nupa :knaAIT7 =

|' aSaveDialog \l
klﬂanﬂler -\_7%_(
(aPrinlBulmn \] anApplication

W
| handler w Mhandler J

aPrintDialog

handler r"f JJ

(' anOKButton

t_?:l_rmdlnr e _J

spacific gemaral
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NIANINN NiMAan

NI77 .0xVD nwpa 7w nondn — Command =
ART? (INTINN) NV TIN NINWN2A 7907 Yy
UNDO n71ys yx2%71 2ina nix 0107 nivpa

NYTIN NN'7YU7 D170 NIX 'R 770 UMI9N] RNAIT? =
nn'ion

ITRTN 7W 21X 7' T2 NOYW |N1'na — Interpreter =
NOWN YI195n DY Taa 1A n7Y

D'7120 D"V NOV NNAIT? =
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NIANINN NiMAan

NIIX] 701N OXY NAX? NWA? 0T |Nn — lterator =
701NN DXYN 7Y AIXT'D NO'YN X77 N'NATO

'121 YV ,NN'WN II0I0'R (RNAIT? =

17¥ AX¥NN DX RX"7 DMV7 ©WwoNn — Memento =
NONDNN [NV NY'AD X77 'T'NY UIN'Y IX?
UNDO n71v9 :XxnaA1T7 =
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NIANINN NiMAan

DAY NIIND DX 0'ONN DYV NOTan — Mediator =

"2 NI7NN DX ['O7N NN .0YPNN D'AXY
DN NYAISN NMIYPN Nyan ™'y D'xyn

5|

The quick brown fox...

aClient

aFcntDi&lugDirectnrﬂ\'

| jCI
| courier
» . = | Y
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f | | 1% ceniury schoo 3
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times romat ;
zapf dinghars 2l

aButton M—————

direcior =

| Weight Omedium ®bold ©demibold

| Slant ©roman  @®italic Coblique

E Field
(i‘ mtryFieid | F——— | Size [Lleondensed

diraector

(Cancel ) [ OK )
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NIANINN NiMAan

aClient

ShowDialog()

Mediator Colleagues

aFontDialogDirector alistBox

-

[ WidgetChanged()

GetSelection|)

"

SetText()

anEntryField
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NIANINN NiMAan

75 0Oy "2 0DY-T'N' W NN nOTan — Observer =

NI DD TIVAL D'WTIM 1'91X 7D T'N' '1'Y TNRY
N'UNIVINX

NAIXN [Ivwl nown (v MVC :xnaIT? =

NXXIND MIANINN NX NNYY7 DXV7? ©wWoONn — State =

q'7NN XIN 17'X2 DX DXYVN .'N1I90N 12¥N] ''Yn
np7NN

TCPConnection :XxnaIT7? =
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NIANINN NiMAan

NONdN ,0'NNMIATX YW nNown 7w nnTan — Strategy =
DN N97NN7 NNWYWONX NNl ,DN7Y
DTN X1IN 7 NO0Na NDNKX NIV MM'aAY NNAIT? =

N'NT )N DNRAYY T DNTan - Template Method =
NI712' NOTA NIZ7NN DT NIR7NNY D TYY Nnd
70 NN WUTNN ' TANT7 IX X?77 D'WO wTNN ' TanY
DNMIAZRN

DIY"N IN )A0NN 2101 NI7N X77 DIY'] 1N0N NN'MD (XNAIT? =
V191
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NIANINN NiMAan

D'XY 7V uX¥A7 U'w 0719 ax''n — Visitor =
NI7IY9 ' TANT7 TWONN NANN .[IN] N1anN]
DXV 7Y NIP7NNAN 'Y IX X77 NIYTN
N1anNJ

NIOY 7¢ D' 'YV INNAIT? =
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Model View Controller

,80 71071N02 NYXINW D"OXIA D'PYIN N'A7 NWn
JNNX N0 NIDYWA D'NN9N 'V DA NXNINI

'0'MYY 7Y 0210 NYI7WN '] DY

01w 72w nxy :Model 71

onn v 7T1mn 7w naxn View nxn

2'aN PYInN Naw TN X 'Tan Controller apa
UnNnunn v 0977

N7ND 02NN ©wI?7wa 719'0 7V DO TV NIXT w2
Th
ATINND W' NXENIvMan X Yown MVC
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ANIN NNIVYT? 7T7In

AP I'KY DN N
XN 90N N7 07 1Y

21710109 NIVXNNA 777 AXNN ' NTYI9N 1IN 0NN
| I

("> DwIN?) 7TIN7 "annn? nwpa n'URY N7IY ARNN =

7V DUTIN DYINN 707 N7IY XN ,NINYN 77NN 7W 2A¥NN UKD =
M2'WUN

ANXY DX DTYN NXIN 7D =

(0'901 D'win'y D2 n? w') Observer N\1aN1 WNNw)
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Observer [13'nn N1anN

TAND TYUKROY 7D ,0'ANY |'2 D27 TN 7W NI7N ' TAN7 :n1on
D'DTYNNI NYTIN 07271 DYI7NN DMYYNL1A¥N DX NIvn
(N1ANINN N1aN) .N'LNIVIN

TN TIN'Y7 DNA7 72 ,0MIWUR DMYY "2 DIMpY 7V 1my? :nxa'om
L )2

NiN'Y!

D'?77N 0'T191 DXV .Y 17N TR ,D'0QN Y YU NDYONT7 TWUND
ATIN WIN'YI 'Y 7Y

.DMYXY W YIT X7 19002 '12'¢ WAIT TRX DXV '12'Y TWUNRD

0NV MwNn NIN7 '*72 0oNNX DMYY7? VTN 710 DYV ©WUXD
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n'x¥a'vIn - Observer [1I>'nn nan

views

i vindow se— ()| § window mem— )| Y vncow se— )|
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ni1an —Observer [1>'nn Nan

NIP7NNN D'YIN] UNNY) =

Subject ohsemnvers -_.] Dbserver

Attach{Observer) Updatef)
Detach{Observer) )

for all o in observers |
MNotify(} o o-=Updatei)
1

F|
ZL‘}‘ ConcreteObserver
o)

- Jima
ConcreteSubject subjec

ipdate g observerstate =
i subject-=GetState()

GeiStatet) -~ . St = obsarverState
SetStatal) return subjectState

subjectsiate
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D'onNnwn - Observer [12'Nn NN

nNo0IN7 Ni71wo xx' .Observers 7v nn'wn 1niv —Subject
[1DTV NYTIN NN71ww notify n7ive 7710 .Observers 7w nunwni
.Observers n 3%

12TV 7w nuowom n71vo xx''n —Observer

notify 7 X1 ,axn 1w ,Subject n warr —ConcreteSubject
NINYN 2¥NN TWUNRD

7 nion"nn p'tnn ,Observer n v —ConcreteObserver
2 TVN N71ve nx wnnn ,ConcreteSubject

D'INNN NN D'ONNYNN DM (1NN NIMAN 73 '2a%) navn
TNT2 ' NN NIP7NNN NINY .N1aN2 NIZ7NNAN 'T'P9N NN
NP7NNN W AN 770 T'RONN NX IRV ,DIY 77D
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Observer [12'nn N1an
nN71Y9 qQIN'Y

seguence diagram 1 Ynnvl =

aConcreteSubject aConcreteObserver anotherConcreteQbserver

1

Seftate()
ol

Notify()

|

Update()

GetState()

GetStatefTu
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qwnn —Model View Controller

.0MIpPn Nrn? 02 (Views) ninn =

.D"IN9d 72N N7 NI7 ,NNAIT? =

27'20 NN DXY 17D 21" T2 2NINN 201N NN =
|

n'win'y) Composite [ID'NN N'1AN1 UNNY) =
(0'901 D"YYpPN NQN2
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Composite [1>'nn N"AnN

N'DIN'NN NN DX Y YV '1aN7 0'AXY 2'2707 :n1on
D'NXY] 7907 NINIRY7 "WON7? .09W-p7n on'n 7w
.(N1an Nan) .T'NX [9IX2 NIADINAI DFTTIA

.0'"OA DXV XNDAI'T
NiNt'Y!
.D7Y-P7N oN' YNN7 0'¥N YWUND =

D'NXY |'2 0'77T2NN D7VNNYT NINIRY?7 ©WONT7 O'XIN WUNRD =
.D'TTIQ D'AXY? D'AdIN
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Composite 1A NAnN
NNAIT

Graphie

Dirawd)
Add{Graphic)
Hemowve(Graphic)
GetChid{int)

A

| | graphics
Rectangle Text Picture

T

forall g in graphics

Dirawi() Dirawi) Dlraw(} Draw(} © g.Draw()

Add{Graphic g) =
Remove{Graph)
CGelChikd(int) add g to list of graphics

hi
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NnAIT - Composite [1'Nn N1An

YN 7Y N1AN7 XNAIT =

aPicture aRectangle

aRectangle
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ni1an - Composite 1>'nn N1anN

Client Component |--

Opearation(}
AdafComponent)
Hamova{{ omponeni)
GatChildying)

)\ |

Leaf Composite

Children

T

. C farall g in chiidran
Operation() Operation() == Q.ngeramn”:

Add{Componant)
Remove(Componant)
GatChild{ing)
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Composite [1P'nn nanN
D'OSNNYN

QYN .N2ON2 0'xY? pwan '1an — Component
NYA7 pUIN Y'Tan NISNIvNN NI7Ive7 71nn NN
.D'T7'n 0'aM7?

a7 ax''n .Component n v — (01nX) — Leaf
.0"2'0'M"MI9N D'AXV7 NIANINN DY .N7Y

ax''n .Component n wArr - (?0*1nX) Composite
D'Y0'N 'Y DTN 7V N7V owrm .0'd1in 0N
12 D72170 02N nnvwn v

7V ni7iwo yxan , Component 7w nip? — Client
. Component n pwin 0T 70 D'y
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qwnn — Model View Controller

I'X SNAIANN (12221 7Y NoONONT7 wnwn 1pan =
UNNUnn v 0777 2'an NRN

NN NNYY? "2 NARNN NN D'V NYWONN =
XNN

09N NITIZO? DIIN9D NO7NN ,XNAIT? =
XM NTA 17'OX MYOKX N1 'N'Y =

[1D'TN N1ANT7 XNAIT XN A7 akm 'faon'n =
Strategy
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Strategy [1>'nn nan

DNIYY7I D'ANNIAZR 7U NNOYUNT7 NONdN 7907 :n1LN =
'T71 [9INQ NIINYAT? D'MNMIATRT? TWOKRT .n97NN N2
(Nn1annn n1aan) .ninipa an
N'¥2'0IN
JDINIR70 IR NOVYWON DNMIAZRN NN0N =
DOIY D'INTA MY NIMYTN =
NINn'Y!
NIANINN2A (/M It IT NRY J']I|7'7I']YJ QOIX TYUNKD
(Na1/InTa 1w wn?) nisina iy v

.0'2271M 0"IN1 'NOoONY7 I DNMIATRN
NP7NNNN NANM NIANINN X'XINY
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nlan - Strategy [1>'nn Nn1an

Contexl

Conextinterface()

stratedqy

-J Strategy

Algorithminterfacef)

i

ConcreteStrategyA

ConcreteStrategyB

ConcreteStrateqyC

Algorthminterace)
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D'ONNYN — Strategy [1'Nn N"an

757 qnivun pwin '1an — Strategy =
.0'"ONNIN D'MNMNNIATRN

7w winm poon — (0'TnX) ConcreteStrategy =
Strategy pwin? oxNNa DNMATRN

XM ra . Strategy "w nip? — Context =
N TAX 7W 019'0N DXV7 N'A NION"NNN
. ConcreteStrategy
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,DNIYP DMYY 7U NNOYN NINX'Y? pwIn 7907 :N10Un
DI'YNMN NIR7nnn NX yip? ‘2

190N 7V YN7 'YW NNRIZN 00I1AN DIV (XNAIT
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NYNNYN NDIYNN .NINSWNN 702 |'At1 IXIm 7
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NnAIT - Abstract Factory j1>'n nnan

WidgelFactory Client

CrasfeScroifany)
Craate inaowy]

PR Window MotifWindow

MatifWidget Faclory PMWidgetFactory

CresteScroliBan} CreateScrallBarn )
CraatetWindow() CrealeWindow)
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nin'w' - Apstract Factory [1>'n nnaan

1AW [DINQ N'I7N NIFM7 NDMIX NDYN TWUKRD =
.D'AXI'MI 0'227IN ,0MXI1 DNXIN

I'2N NNX? NA9A7N NIFMT N2'MIY NDWNN TWUND =
.D"IXIN 7Y NINSWnN 150N

TN TIAY7? N11DINNA DNXIN 7Y NNO5YN TWUKD =
JINT QIDX7 'V

71 NI7271 ,0XIN 7YW N'M90 7907 D'YN TWUKD =
.D'7YINN NX
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n1an - Abstract Factory j13'n nnan

AbatraciFactory

CreataProducta (]
CragtetroductE))

ConcreteFactoryl

ConcreteFactory2

Creete roductAl)
CreataFroductB()

CraateProduciad)
CraataProduciBi]
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Abstract Factory 12'n nnan
D'OSNNYN

AbstractFactory =

.D'OYWOINN 0DNIXIND 70 N'Y'7 D'UYOIN D'NNY V' TAN =

(nixona N)| ConcreteFactory =

DXM N7 0'NNWN DX ow''nl AbstractFactory n vt =
.0"wnIn

(nixona M) AbstractProduct =
JXIN 7W 019'07 PYUIN Y'TAN =

(nixona N*M) ConcrteteProduct =
unnn NX ow'nl ,0'1o0n AbstractProduct n vt =
.0'1on ConcreteFactory "y Wxiin% tvim =
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Abstract Factory 12'n nnan
(Awnn) n'sNnYn

190n 7wi AbstractFactory 7w nip7 - Client =
NI'NYoX 'nv AbstractProduct

19'7NN7 11 , 7272 TNX AbstractProduct 2 wnnwun =
290771 TIpa TNX DIN NRY7? vt

71x'90 wnnwn .TNX AbstractProduct n anranin =
N'2 OXY D' NN 707 TNX Dipna (switch vown)
JYNNn




Command [1>'nn n1an

N'1AN) .N71V9 VIXT YIXT? 7WIN 'TANT (200N =
(nnaninn
NN'Y' =
NN1IN 9'7NN .Y¥27 U'y 07190 'S 7V D'AYY 7Y N'XTI0N19 =
. callback 7w |11aa%7 omyy
.T191 7'7NN2 '7IX ,011Y D'IAT] NIYPA VX271 11AX7 ,|'"ON7
redo 1 undo 2 n>'mn
1DYN NO"MPN 0M'7NN TWKXD VINYAT NI71VO NN'wI Y7

NI71IV91 NI'NAN NN ANN2A NI7IVO 210 NdyNn NNAaY
(NI'¥7o1v) NnIra'v'MMo
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nlan — Command [12'Nn N1AN

Command

Heceiver

Actiond)

recever

Execulef}

ConcrateCommand

Execule) O

slate

1 receiver-=Action();
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D'onNnwn — Command [13'Nn N1AN

N7Wo VIx? punn v'1an — Command =

Receiver nyy |2 n'wjp WXI' — ConcreteCommand =
IN N71V9 N7yon "y execute NNW wnnn .n71y9 |'a7
.Receiver n 7w ni71yo

n nx vaipl ConcreteCommand nxy axi' — Client =
17w Receiver

NTIPoN NX ux¥27? Command nn wpan — Invoker =
JDYpannn

NIYINTN NI7IVON NX Y¥27 18D yTI' — Recelver =
NIN? N713' DP7NNn 70 .NYRIan NTIpD yixa?
.Receiver
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