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LLlo Take naTtepH (pattern)?

3a Kpucrodepom OnekcaHaepoMm, byab-akun natepH Onucye 3aaady, Lo
MOCTIMHO MOCTAE Ta PO3B'A3YETbCS, 3aCTOCOBYHOUYM OAUH | TON XKe NPUMOM TaK,
LLIO BiH CTA€ Y HaroAi TUCAYi, MiNbWOHKM pa3iB i He NOTPebYE HIYOro HOBOrO.

Xouya OnekcaHgep MaB Ha yBa3i NaTepHU, WO BUHUKAIOTb MPU NPOEKTYBAHHI

apXiTEKTYPHUX CriopyA, MOro Niaxia 3annwaeTbca CnpaBeaiMBuM N Ans
natepHiB OO NpoeKkTyBaHHS.

[laTepH — Lie TUnoBe BUPIiLLEHHSI TUMOBOI NPobneMn y faHOMY KOHTEKCTI.

e Alexander C., Ishikawa S., Silverstein M. A Pattern Language: Towns/
Buildings/ Construction, NY, 1977.

e Alexander C., Ishikawa S., Silverstein M. The Timeless Way of Buildings, NY,
1979.
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GoF (Gang of Four).

e |lamma 2., Xenm P., xoHcoH P., Bnnccmnpec k. llMpuemsbl

amma E., Johnson R., Helm R., Vlissides J. Pesign

Patterns. Elements of Reusable Object-Oriented Software. —
Addison-Wesley, 1995.

OOBbEKTHO-OPUEHTMPOBAHHOIO NPOEKTUPOBAHUS. [1aTTepHbI
npoekTupoBaHus. CI6: MNutep, 2001. — 368 c.

LLlannoyen A., TpotT [IX. LLIabnoHbl NpoeKTMpoBaHUsA. —
A “Bunbsamc”, 2002.
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Design Patterns

In software engineering, a design pattern is a general repeatable solution to a
commonly occurring problem in software design. A design pattern isn't a finished
design that can be transformed directly into code. It is a description or temnplate for § Structural patterns
how to solve a problem that can be used in many different situations. § Behavioral patterns

§ Creational patterns

Uses of Design Patterns

Design patterns can speed up the development process by providing tested, proven
development paradigms. Effective software design requires considering issues that
may not become visible until later in the implementation. Reusing design patterns =
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Onvea Jyouxa

“Kaxconi nammeps ORUCVIEREM HEKVIO ROSMOPINAYYIOCE Npobieisy u Koy K ee
PAIZAOKE, NPUREM WMAKUM ODPAIOM, YO 3MUM KIOYOM MONCHO NOALICEAMBCA MAPU
POLUSHIL CaMBLX pasHoobpasinx 3aday "

Chnsﬁovher Alexander(11.
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HHbOPMALHOHE HaifmeHo B padore [ 3] Canvmt UML gmarpammer mmoctpoeHsl B Rational
P OEKTHP OBAHI Rose.
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¢ 1. Beenenue
¢ 2 TlpuHuun KnaccHPHKALHH MAaTTEPHOE IPOEKTHP OBAHHA
¢ 3 IlaTTepHE NpOEKTHRPOBAHHA KNaccoB/0bLEKTOR

o 3.1 CTpyKTYpHEE NaTTEPHE NPOEKTHROBAHHA KNaccoB/0bEEKTOR

m 3.1.1 Apgantep (Adapter) - GoF

3.1.2 Hexopatop (Decorator) unu Obonouxa (Wrapper) - GoF
3.1.3 3amectutens (Proxy) unu Cypporat (Surrogate) - GoF
3.1.4 Hadopmanuouur i skcnepT (Information Expert)- GRASP
3.1.5 Komnornopuuk (Composite) - GoF
3.1.6 Moct (Bridge), Handle {onucatens) unu Teno (Body) - GoF
3.1.7 Huskaa cessandocTs (Low Coupling) - GRASP
3.1.8 Ilpucnocobnernen (Flyweioht) - GoF
3.1.9 Yerofiuupr# K usMeHeHuaM (Protected Vanations) - GRASP
3.1.10 @acan (Facade) - GoF
¢ 3 2 IlarTepHH OpOEKTHPOBAHHA NOBENEHUA KIacCcoB/0bDEEKTOR

m 3 2 1 Harepnperarop (Interpreter ) - GoF

m 32 2 Ureparop (Tterator) unu Kypcop (Cursor) - GoF

m 323 Komanna (Command), Heficteue (Action) unu Tpanszaxunua (IpaHzaknug) -
GoF
3.2.4 Habmonarene (Observer), Onybnuxopats - noanucarkcd (Publish - Subscribe)
unu Delegation Event Model - GoF
3.2.5 He pasropapupaiiTe ¢ HeuseecTHEMH (Don't talk to strangers) - GRASP
3.2.6 Ilocerurens (Visttor) - GoF
3.2.7 Ilocpepuux (Mediator) - GoF




GRASP (General Responsibility :
Assignment Software Patterns) Craig Larman

lying UML and Patterns
GRASP Applying

MaTepuan uz Bukunegum — ceoB0AHON 3HUMKNONEAWUK [NpaeuT]

GRASP (anzn. General Responsibility Assignment Software Patterns (obwue obpasyel pacnpegeneHua
0bAZaHHOCTENA)) - NATTEPHEI, UCNONB3YEMBIE B 0DLEKTHO-OPUEHTUPOBAHHOM NPOEKTUPOEAHWM ANA PeLUeHUA
0B KX 33823y N0 HazHaYeHu 0bAzaHHOCTEN Knaccam W obbekTam.

B khure Kpeitra lNapmana «lNpumenenne UML u wabnoHoe npoexktupg

Kaxkabld U2 HUX NOMOraeT pelwuTe HeKOTOpYH npobnemy, BOZHUKAHILY BPRMEHENRE BN
aHanuae, W KOTOPaA BO3HMKAET NPakTMYeckW B Nbom npoekTe no pas ? BALANNES
Takum obpazom, GRASP-natTepHel - 310 X0poWo 40KYMEHTUPOBAHHEI SO
NPOBEPEHHEIE BPEMEHEM NPUHLUMNE! 0B EEKTHO-0PUMEHTMPOBAHHOMD aHa — s e

NPUHLMNMANEHO HOBOE.

CopepxaHue [yGpate)
1 KaTtanor natrepHoe
1.1 Information Expert (MHDOPMaAUMOHHBIA 3KCNERT)
1.2 Creator (Mpouze0guTens)
1.3 Controller (KoHTpONNER)
1.4 Low Coupling (CnabaA cBAZAHHOCTL)
1.5 High Cohesion (CuneHOE 3auenneHue)

1.6 Polymaorphism (Monumopduzm) K ﬂapMaH_ anMeHeHMe UML n
1.7 Pure Fahrication {4
I FAlralon o BRI NaTTepPHOB NPOEKTUPOBaHUs. M.

1.8 Indirection {(MocpegHKUE)
1.9 Protected Variations (CokpeiTUe peanuzauuu) BM” bﬂMC, 2002




[1>xoH Bnucecnpec.
[TpMeHeHune WabnoHOB NPoeKTUPOBaHUS - [ONONHUTENbHbIE

= T = T T T T A e e

NPUMEHEHHE
IHIABJIOHOB WABJIOHb!
[MPOEKTHPOBAHMSA NPOEKTUPO

JONOAMMTEIRNME LTI

[>xoH Bnuccnpec.

[lpuMeHeHune WwabnoHoB
NpoeKkTUpoBaHus - JonosHUTENbHbIE
WwtTpuxu - Bunbamc, 2003

Mapk 'paHa. LLabnoHbl
npoekTupoBaHuda B JAVA. Katanor
NonynapHbIX Wab/0HOB NPOEKTUpPOBa-
HUA, NPOUNNIOCTPUPOBAHHBIX MPWU

KHura (1998) oaHoro 3 nomoLym UML, 2002

yneHiB GoF.



AHTU-NaTepHH

BMKhnEnMH

Ceo600MAT INLUKAONEIUS

AHTH-NaTTepHbI (anti-patterns), Takke UzBeCTHEIE Kak noBywkw (pitfalls) — ato knaccel Hawbonee yacTo BHegpARMEIX
NNoXux peweHuit npobnem. OHW W3YYAKITCA, KAK KATErOpKUA, B CRYyYae KOraa ux xoTat uzbexkate B Byaywiem, u HekoTopele
OTAENEHBIE CAYYAU WX MOrYT BeITE pacno3HaHbl NPU U3YYEHWM HepaboTakLW KX CUCTEeM.

TepmMUH NPOUCXOAUT U3 MHDOPMATUKK, W3 KHUMM «Banabl YeTeipéxs Wabnons! Rpoekmuposakus, KOTOPAA 3anoKuna
NPUMEREI NPAKTUKY XOPOLEro NPOrPaMMUPOBAHUA. ABTOPEl HAZBANW 3TH XOPOLUKE METOAbl «lWabnoHaMW NPOEKTUROBAHWAS
W NPOTUEONONDKHBIMKA MM ABNAKITCA «3HTU-NATTEPHBI. HaCTEH XOPOLWEeR NPAKTUKK NPOTPaMMUPOBAHUA ABNABTCA
WzbexaHue aHTH-NaTTEpHOE.

KoHUenuuAa Takke NPeKpacHo NOAX0AMT K MaLWWHOCTROEHWH. HECMOTPA Ha TO, YTO TEPMWUH HENACTO UCNONL3YETCA BHE
NPOrpaMMHOR MHXKEHEPUW, KOHUENUMA ABNABTCA YHUBEPCANBHON.

CopepxaHue [yopaTs)
1 HekoTopble pasnuyaemele aHTU-NaTTePHL! B NPOrPamMMUPOBaHUK
1.1 AHTH-NATTEPHLI B YNpaeneHu pazpaboTtkon MO
1.2 AHTH-NATTEPHLI B pazpaboTke MO
1.3 AHTK-NaTTEepHE! B 0ALEKTHO-OPUEHTHUPOBAHHOM NPOTPaMMUPOBAHUK
1.4 AHTH-NATTEPHLI B NPOTPaMMUPOBAHKUK
1.5 MeTo4oNorM4ecKkne aHTH-NaTTepHLl
1.6 AHTU-NATTEPHBLI YNPABNEHWA KOHDUIVRALMEH
2 HekoTopele OpraHu2auuoHHbIe aHTU-NATTEPHEI
3 HekoTopble couManbHbIe aHTU-NATTEPHLI
4 LLyTOYHBIE GHTH-NATTEPHLI



CTpykTypa natepHiB GoF

Y 3aranibHOMYy BMMNAAKy ONUC NaTepHY CKIaAaETbCA 3 YOTUPbOX
OCHOBHWX pO34iiB:

1. IM'q. NocnaBLlUMCb HA HBOrO, MOXHA OApa3y onucaTu K npobnemy
NPOeKTYBaHHS, TaK i Ii BUpilWeHHS (C/IOBHUK naTepHiB). OTXe,
npoekTyBaHHS [1C MOXXHa npoBoaAUTH 6ifibll BUCOKOMY PIBHI

abcTpakuil. [laTepH — ue oaHe 3 KJIKUYOBUX MOHATb apXiTeKTypu
MC.

3HaXOMKEHHSA BUPaA3HUX iMeH Byno oAdHi€ 3 HANCKIaAHIWNX 3aaa4 nNpwu
cknagaHHi katanory GoF (Gang of Four).

2. 3aga4a. Onuc Toro, KoM BapToO 3aCTOCOBYBATW naTtepH. HeobxigHo
cpopMynoBaTN 3aga4qy Ta i KOHTEKCT. TyT MOXe onncyBaTUCH
KOHKpeTHa npobnemMa npoeKkTyBaHHS, MOXE BKOYATUCS nepenik
YMOB, MNPV BUKOHAHHI SIKMX MA€E CEHC 3aCTOCOBYBATW AAHMUN MATEPH.
(BaxxnuBo 3HATK, Ae i NpU SKMX YMOBAX MOXHa CKOPUCTATUCh
NaTepHOM.)
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CTpykTypa naTtepHiB

3. Po3B'a30K . ABCTpaKTHMM ONKUC 3aAa4i NPOEKTYBaHHS | TOro, SIK BOHa
MOXe 6yTn po3B'si3aHa 3a AOMNOMOrol AesAKOoro y3arasbHeHOoro
CroJTly4eHHs KnaciB 4n 06'eKTiB.

4. Pe3ynbtatn. ONUCYOTbCA HaCcNiaKM 3aCTOCYBaHHS NaTepHy, pi3HOro
poAdy KOMMPOMICK, aHaNi3yeTbCA BMOIp MOBW peani3adii. Xo4a rnpu
ONMUCY NPOEKTHMX pilleHb NMPOo HACMIAKM YacTo He 3raayloTb, 3HATU
Npo HMX HeobxiaHO, WOob MOoXXHa 6yno OUiHWUTK nepeBaru i HeaoNiKu
OAHOro natepHy Yy NOPIBHAHHI 3 IHLWNMMW.

OcKifibKn NOBTOPHE BUKOPUCTAHHS € BaXXKNnMBUM dakTopom ans MNC, 1o ao
pe3ynbTaTiB BapTO BiAHOCUTU BMNJIMB Ha FHYYKiCTb, MacluTabyBaHHS,
nopTabesnbHICTb po3pobtoBaHOI CUCTEMMN.

Patterns 12



Ao knacudikauil naTepHIB

[1 TlopomKytodi naTepHn — NOB'A3aHi 3 NPOLIECOM
CTBOpPEHHS 06'eKTIB.

[l CTPYKTYPHI naTepHWN — I'PYHTYIOTbCA HA KOMMO3UL,iSIX
(CTpYKTYpHUX 06'€aHaHHSAX) 06'EKTIB UM KNaciB.
(Te3a: 3aMicTb ycnaakyBaHHS — KOMMO3uLii).

0 TNaTepHn noBegiHKMN — XxapaKTepun3yoTbCs B3AEMOZAIEIO
06'ekTiB Mi>X cob0to (Taki NaTepHN MOXHa po3rnaaaTu K
koonepaduii UML).

Patterns 13



lNMpocCTIip NaTepHiB NPOEeKTyBaHHSA

_W———

MopoaX<yroui naTepHU CTpyXTYpHI naTTepHM MaTTepHM NnoBeliHKMN
PiBeHb
Factory Method Adapter (aparrep Knacy) Interpreter
{dabpruH1 meTon) {iHTeprperatop )
Knac Template Method
{wabnoHHn MeTon )
Abstract Factory Adapter (anarmrep 00'exty) Iterator {itepatop)
{abctpakmHa habpwka) | Decorator {gexopartop) Command {KomaHpa)
Singleton {oavHak) Proxy (zactyrnH) Observer {cnocTepirau)
Prototype {mpotoTvm) Composite {xoMiozuTop) Visitor (Bigginysau)
06’ Builder (bynisenbH) Bridge {MicT) Mediator {(nocepenHvk)
EKT .
Flyweight {(npuctocoeaqeub) | State {ctan)

Facade {cdacan)

Strategy {(ctpareris)

Memento (xpariTens)

Chain of Responsibility
{naHLroxoK 000B 'A3KIB )

CTpYKTYpHi naTepHu piBHSA 06'€KTa KOMIMOHYIOTb 00'€EKTU AN oAepXXKaHHS
HOBOI (PYHKLIOHa/IbHOCTI. [logaTKoBa rHY4YKiCTb NOB'si3aHa 3 MOXX/IUBICTIO
CTBOPIOBATU KOMMO3ULLiIK0 06'eKTIB Nig YaC BUKOHAHHS MporpaMu.

Patterns
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Singleton (data & object factory™, dofactory.com)

[@apaHTYE, WO € TiNlbKM OAMH eK3eMMNISAP Kacy, | Haga€ rnobanbHy TOUKY
AOCTYNY 10 TaKOro eksemnnspa.

class Singleton
{
[/ Fields
private static Singleton instance;
// Constructor
protected Singleton() {}

Definition

Ensure a class has only one instance and provide a global point

/| Methods of access to it.
public static Singleton Instance()
{ 1 2 C AR FA
/| Uses "Lazy initialization" Frequency of use: I high

if( instance == null )
instance = new Singleton();
return instance; UML class diagram

h
¥

Singleton

-instance : Singleton

Paﬂ -Singleton()

+Instance() : Singleton




Singleton (data & object factory™, dofactory.com)

using System;

@Singlet@
class Singleton

{
/| Fields

private static Singleton instance;
[/ Constructor

protected Singleton() {3}

// Methods

public static Singleton Instance()

{

/] Uses "Lazy initialization"
if( instance ==null")

instance = new Singleton();
return instance;

¥
¥

/W

public class Client

{
public static void Main()

{
/| Constructor is protected - cannot use new
Singleton s1 = Singleton.Instance();
Singleton s2 = Singleton.Instance();

if(sl ==s2)
Console.WriteLine( "The same instance"
)i
Console.Read();
b
¥

Patterns 16
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Adapter

http://sourcemaking.com/design_patterns

Socket

Ratchet

-1/2" Dnive (male)

4

Adapter

% -1/4"Drive (female) &

-1/2" Drive (female)
-1/4" Drive (male)




Adapter

o [lo3BONSE NnepenTn Bia ogHoro iHTepdency (y knaci um B 06'ekTi) A0

IHLLIOro 3 MeToto 3abe3nednTun cninbHy poboTy (KnaciB um 06'ekTiB), sIKa
6yna 6 HeMoXxnnBa 6e3 1aHOro0 NaTepHa Yepe3 HECYMICHICTb IHTEPENCIB.

e BigoMumn Takox nia
iMeHeM Wrapper
(obropTka).

CFather

~«<<:pure virtual>> op()

A

CAdapter

+theCAdaptee

CAdaptee

= {3

CAdapter:-op()
!

!

theCAdaptee->op_Al);
]

-

1

Sop_A()




Adapt

e

CFather

‘<<pure virtual=> op()

£\

CAdapter

er

+theCAdaptee
—

CAdaptee

‘

CAdapter:-op()
{

;

theCAdaptee-=op_A():

1

Sop_A()




Adapter (GoF)




©  Borland Developer Studio 2006. Adapter
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®  Borland Developer Studio 2006. Adapter

>
I'large! / Adapter
=] Target /
—————— - Target TTargst
+ Heoguest y  Adapiee: TAdaptee
\  Adapter. TAdapler

| Adaptee
|

TAdaptee

Adapter

| TAdapter

- FAdaptee. TAdaptes

+ SpecificReguest

+ Create
+ Request

TTarget = class abhstract
public

procedure Recquest;virtual’abstract:
end;
TAdaptee = class
public

procedure SpecificRedquest;
end’
TAdapter = class(TTarget)
strict private var

Fidaptee: TAdaptee;
public

constructor Create (ilddaptle
procedure Recquest;override;

end:;

: Thdaptee) ;

N

x"/

£

" ~ ‘
) o ’-'_/!
’ ——p——



%) Borland Developer Studio 2006

{1} Pattern Wizard

Pattern Tree: Pattern Properties:
IAII Trees :_I %: %* ‘ =
Patterns: B Misc
=1+l Bundled Patterns (Delphi) Class Adaptee
=-i=p GoF Class Adapter
] Behavioral Class Target

{:] Creational
=142 Stuctural

foissd ol
R
rey

<3 Bridge
13 Composite
3 Decorator -
% Facade lass Adaptee

' Type Class name for Adapt

“} Flyweight
¥ Proxy




Adapi

UML class diagram

Client

ter (data & object factory™, dofactory.com)

Definition

Convert the interface of a class into another interface clients
expect. Adapter lets classes work together that couldnt
otherwise because of incompatible interfaces.

LR S P -
Frequency of use: 1 medium high

larget Target
+Request()
VAN
Adapter adaptee Adaptee
+Request() , +SpecificRequest()

adaptee SpecificRequest()




Adapter (data & object factory™, dofactory.com)

using System; /] "Adaptee”
class Adaptee
/] "Tar {

class Target

/ [ Methods
virtual public void Request()

// Normal implementation goes here

) 7 --Ada
class Adapter : Targe

{
/] Fi(ildzd tee adapt
private Adaptee a a.'.)es\?A_daptee();
/| Methods

override public void Request()

/ | Possibly do some data manipulation
and then call SpecificRequest
adaptee.SpecificRequest();

}
h

Patterns

// Methods
public void SpecificRequest()
{

Console.WriteLine("Called
SpecificRequest()" );

>
public class Clien
{

public static void Main(string[] args)
// Create adapter and place a request

Target t = new Adapter();
t.Request();

25




Adapter adaplee

Adaptee

+Request() |

I
l
|

adaptee SpecificRequest()

—

+SpecificRequest()

Adapter

t:Adapter

adaptee: Adaptee

override public void Request()

{

}

// Possibly do some data manipulation
// and then call SpecificRequest
adaptee.SpecificRequest() ;




Proxy

Payment

.

'*Amoum( )

Ay

.
- \\.'{,/
Yy RealSubject

CheckProxy

FundsPaidFromAccount

http://sourcemaking.com/design_patterns

Patterns 27



Proxy (data & object factory™, dofactory.com)

Buctynae cyporatoM (3aCTynHUKOM )

: ' “ 1 definition

iHWOro o6'ekta, “"KOHTPOOYM

[I0CTYN [0 HbOrO. Provide a surrogate or placeholder for another object to contral
access to it.

150580588, Ho5
Frequency of use: N1 medium high

Client Subject

=

+Request()

JARA

RealSubject Proxy

realSubject

+Request() +Request()

i
|
|
|

realSubject, Request()




Proxy (data & object factory™, dofactory.com)

cl{ass MainApp

static void Main()

{

Proxy proxy = new Proxy();
proxy.Request();
Console.Read(); // Wait for user

/] Create proxy and request a service

bs

gﬂ / "Subjectfr >
abstract class ;
{

public abstract void Request();
¥

[ /~"RealSubjétt!
class RealSubject.: _Subject

{

public override void Request()

{
Console.WriteLine("Called
}ReaISubject.Request()");

}

[ [/ "Proxx")
class Proxy : Subjéec

RealSubject realSubject;
public override void Request()

// Use 'lazy initialization’
if (realSubject == null)

realSubject = new RealSubject();

realSubject.Request();

¥
¥

Patterns
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Decorator

e [lekopaTop — NaTepH,
LLIO CTPYKTYPYE 06'eKTM.
[MHaMi4HO A0Aat0TbhCS
06'ekTy HOBI 0OOB'SA3KN.
€ FHY4KOol0
a/IbTEPHATUBOIO
NOPOAKEHHIO MiAgKiaciB
3 METO0 PO3LUMPEHHS

CUnit

+theCUnit

®<<pure virtual>> drawf)

=

1

CSomeUnit

4

void CDecorator::draw()

theCUnit->draw();
!

CDecorator |~

-

|

CBorderDecorator

KoOMnNo3uuii

TesakaamictsoHaaKyBaHHs —

‘drawBorder()

3annuTaHHa CTyAEeHTaM:
K MOXXHa OTpUMaTu
PO3B'A30K i3 BUKOPUCTAH-
HAM YCnaAKyBaHHSA ?

void CBorderDecorator::draw()
I

1
CDecorator::draw();
drawBorder();

}

BMKOHaHHS riporpamu”.

[puragaemo... “[JogaTKoBa rHy4KiCTb NoB'sA3aHa 3
MO>X/IMBICTIO 334aBaT KOMNO3uULito 06'ekTiB Mmig vac

ClnterierDecorator

3aBAaHHS ONs CTYAEHTIB:
CTBOPUTM KOHKPETHUIN 06'EKT,
Wwo “niatpumye” Tpu
“nekopadii”’, Hanpuknaga,
CBorderDecorator,
ClnterierDecorator,
CMyDecorator.

30




CUnit

Decorator

+theCUnit

®<<pure virtual>> draw()| 1

s

CSomeUnit

{5 3

CDecorator

5

-
-’J
-'.-’
-’J

void CDecorator::draw() AN

{
theCUnit->draw();
}

CBorderDecorator

Q®drawBord er()

¢
¢

void CBorderDecorator:?draw()

{

;

CDecorator::draw();
drawBorder();

AN

ll‘ ClnterierDecorator




Decorator (data & object factory™, dofactory.com)

Definition

Attach additional responsibilities to an object dynamically.

Decorators provide a flexible alternative to subclassing for
extending functionality.

UML class diagram

Component R S
Frequency of use: N1 medium high
+Operation()
corpponent
IConcreteComponent Decorator S -
+Operation() +Operation() — - component. Operation()

-

ConcreteDecoratorA ConcreteDecoratorB
-addedState
+Operation() +Operation()
+AddedBehavior()

base.Operation();
AddedBehavior(); 32




Deco

(data & object factory”"

rator, NMpukna

i’actory com)

using System;

abstract class Component
{abstract public void Operation();
)

class ConcreteComponent :

Component
{override public void Operation()
{ Console.WriteLine

("ConcreteComponent.Operation()"

)
}
}

abstract class Decorator :
Component

{protected Component component;

public void SetComponent(
Component component )

{ this.component =
component;

}

override public void Operation()
—{—icompoenentt=-—null—
component.Operation();

}
}

class ConcreteDecoratorA :

Decorator
{private string addedState;
override public void Operation()
{ base.Operation();
addedState = "new state";
Console.WriteLine

("ConcDecoratorA.Operation()");

}
¥

class ConcreteDecoratorB :
Decorator

{override public void Operation()
{ base.Operation();
AddedBehavior();
Console.WriteLine

("ConcDecoratorB.Operation()");

¥
void AddedBehavior() { }

}

public class Client

{ public static void Main
( string[] args )
{

ConcreteComponent
C = new

ConcreteComponent();

ConcreteDecoratorA
dl = new

ConcreteDecoratorA();

ConcreteDecoratorB

d2 =new

ConcreteDecoratorB();
// Link decorators

—dTSetComponentt<);
d2.SetComponent( di );

d2.0peration();

}
}



Component

Decorator. Npuknap (2/2)

+Operation()

A

I | corhponent
ConcreteComponent Decorator k>

d2 : CDecB [j
component. Operation()

+QOperation() +Operation()

component=|d1 : CDecA 5 D
comp

ent= c: CComponent

ConcreteDecoratorA ConcreteDecoratorB
-addedState

+Operation() +Operation() )
+AddedBehavior() |
L
|
1

base.Operation();
AddedBehavior();

dl.SetComponent( c ) ;
d2.SetComponent( dl );

\\\:i // Link decorators

“[logaTkoBa MHy4KiCTb NOB'A3aHa 3
MOXJIMBICTIO CTBOPIOBATU KOMMNO3WULiIO .
06'eKTiB Mif YaC BUKOHAHHS d2.Operation() ;
nporpamu”.

class ConcreteDecoratorB

abstract class Decorator
Decorator

{protected Component component;
L {override public
override public void Operation () void Operation()
{ if ( component !'= null ) { base.Operation();
component.Operation () ; // Decor B
} }
J }




Spring-npoexT

E.] Java EE - Config File: /dekor7src/'bear‘\'s_cb<.xmlv— EcTipse‘ - @E@ de ko r
File Edit Source Navigate Search Project Run Window Help
wifhs | s FrO-Q- B F-E-~ 5 (79 Java EE
b= =R R . B~ @ R
v ol ow ¥y Y ow v
S
E_“l Project Explorer 23 = 0| n:‘? beans_ctxml 2 s = 8|
>~ al | &
= E] _+ 7 ||Config File: /dekor/src/beans_ctxml , 58
o _,E/., = - -‘3,,..,_,_ e S S S P T ST T S S ST N e
&> dekor = ‘ @ rootComponent O=
D_

/=~ Spring Elements (® component
(*® Beans
% beans_ctxxml l

ﬂ JRE System L|brary {_] d L] Q decoratorB
B src (® component

& ttp.kvf -
l

m

(3% ConcreteComponent.java

[J] Decorator.java
(35 DecoratorA.java
[ DecoratorB.java
(5 DecoratorC.java
[J] IComponent.java

@ decoratorC
(® component

Project.java

|Q concreteComponent]

Bwrnﬂ,u, npoekty dekor (NpoekT
MICTUTb TPW KIaCN KOHKPETHMUX

ekopaTopiB (DecoratorA, DecoratorB,
DecoratorC)

% beans_cbuxml
antlr-2.7.6.jar

1

B
)

Lp «_,T DP ¢?$s

B2

lCepe,uosmu.te Eclipse +Spring Plugin

asm.jar
cglib-2.1.3jar
commons-beanutils.jar

1E10C

B
)

][

B
o

commeons-collections.jar ConcreteComponent !

1

(@ commeons-digester.jar DecoratorC
s commons-lang-2.3.jar %DecoratorB
@ commons- Ioggmg 11,jar E 'Decoratork

| « | = T [Bn <[ m |

<terminated> PI'O_jeCt [Java Application] C: \JavaSDK\Jdk\I

X%’gl xuﬁ-| M B~




“ApoTaHa MoAesib” Ta BUKOHAHHSA NMPOEKTY

‘“Q beans_ctxxml &2 6
Conflg File: /dekor/src/bean

@ rootComponent

_ public classQecoratop implements IComponent {
private IComponent component;

public void setComponent (IComponent component) {
} this.component = component;

pubtic—vord-operatTor{t

component.operation() ;

(® component

l

@ decoratorB
(® component

l

@ decoratorC
() component

l

public class QecoratorAdextends Decorator {
public void operation() {
super.operation() ;

System.out.println ("DecoratorA") ;

}
_L_p AT Eip ws(Bes -.__”3

<termmated> PrOJect [Java Application] C: \J

X % || uuBli‘fE'

ConcreteComponent'
lDecoratorC
ﬁDecoratorB
iDecoratorA

@ concreteComponent




Composite (KoMo3uTop, KOMIMOHOBHUK)

[pynye 06'ekTn B AepeBonoAibHi CTPYKTYpw A9 NpeacTaBNeHHs iepapXin
TMNY “4actuHa-uine”. [1o3eonse yHiikyBaTh Aii 9K 3 IMCTKAMKU, TaK i 3

6ynb-KMMK rpynamun niaaepes.

CPart

+Parts

®<<pure virtual>> do_it()

I\

=

CAtom

o

CComposite

do_it - iterator ‘j




Composite (data & object factory™, dofactory.com)

UML class diagram

Client

Component

Definition

+Operation()
+Add(in Component)
+Remove(in Component)
+GetChild(in index : int)

)

Leaf

+Operation()

I =

Composite

+Operation()

+Add(in Component)
+Remove(in Component)
+GetChild(in index : int)

Compose objects into tree structures to represent part-whole
hierarchies. Composite lets clients treat individual objects and

compositions of objects uniformly.

i 2 3 4 5
Frequency of use: I hHigh

38

b e | — — —

children

foreach child in children
child.Operation()

]




Composite (data & object factory™, dofactory.com)

using System;

using System.Text;

using System.Collections;

abstract class Component

{ protected string name;

public Component( string name ) // Constructor
{ this.name = name;

}
abstract public void Add(Component c);
abstract public void Remove( Component ¢ );
abstract public void Display( int depth );

class Composite : Component
{private ArrayList children = new ArrayList();
// Constructor
public Composite( string name ) : base( name ) {}
public override void Add( Component component )
{ children.Add( component );

public override void Remove( Component component

{ children.Remove( component );

by
public override void Display( int depth )
{ Console.WriteLine( new String( '-', depth ) + name

// Display each of the node's children
foreach( Component component in children )
component.Display( depth + 2 );

}
}

class Leaf :fCom_ponent
{pUbélcc)an%?uS:tsotpng name ) : base( name ) {} //
public override void Add( Component c )

{ Console.WriteLine("Cannot add to a leaf");

public override void Remove( Component c )
{ Console.WriteLine("Cannot remove from a leaf");

y
public override void Display( int depth )
{ n%(r)#esgl_e.WriteLine( new String( '-', depth ) +

public class Client
{ public static void Main( string[] args )
{ // Create a tree structure
Composite root = new Composite( "root" );
root.Addg new Leafg "Leaf A" B,
root.Add( new Leaf( "Leaf B" ));

Co)mposite comp = new Composite( "Composite X"
cor’np.Addg new Leafg "Leaf XA" g 3;

comp.Add( new Leaf( "Leaf XB"
root.Addg comp );
root.Add( new Leaf( "Leaf C"));

// Recursively display noc &
}root.DispIay( 1);




Strategy (dofactory.com)

: Bu3Hauae CiMeIACTBO anropuTMIB, B AIKOMY iHKarCyIOETbCS
UML class diagram KOXXEH 3 HWX | 3a6e3reqyeTbcs iX B3aeMo3aMiHa. MatepH

"CTpaTerm AO3BOJIAE 3MiHIOBaATU aJITOPUTMH ciMencTBa
He3a/1eXHO Bif, KNIEHTIB, SAKi BUKOPUCTOBYHKOTb L adJITOPUTMMN.

Context strategy Strategy

k> >

+Contextinterface() +Algorithminterface()

JARARA

ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

+Algonthminterface() +Algonthminterface() +Algonthminterface()

definition

Define a family of algorithms, encapsulate each one, and make them interchangeable.
otrategy lets the algorithm vary independently from clients that use it.

i 2 3 4 &
Frequency of use: N1 medium high



Strategy (dofactory.com)

class MainApp
{

static void Main()
{
Context context;

context = new Context(
new ConcreteStrategyA());

context.ContextInterface();

context = new Context(
new ConcreteStrategyB());

context.ContextInterface();

h

>
/// The 'Strategy' abstract class

abstract class Strategy

{

public abstract void AlgorithmInterface();

by
class ConcreteStrategyA : Strategy

{

public override void AlgorithmInterface()
{
Console.WriteLine(

"CalledConcreteStrategyA.” +
“AlgorithmInterface()");

class ConcreteStrategyB : Strategy
{

public override void AlgorithmInterface()

{

Console.WriteLine(

"CalledConcreteStrategyB.” +
“AlgorithmInterface()");

h
}

class Context
{
private Strategy _strategy;
// Constructor
public Context(Strategy strategy)

{
this._strategy = strategy;

bs
public void ContextInterface()
{
_strategy.AlgorithmInterface();
bs

}




Bridge

e BigokpeMntoe abCTpakLito Bif peani3adil, 3aBAAKN YOMY 3'9BNAETLCA
MOX/IMBICTb HE3aneXHO 3MIHIOBaTU Te U iHLWe

IBridge l

I
: Switch Switchimplementation | |

I
| —

l
I HON() +ON() |
: +OFF() +OFF() .
o e i S v, TSR l

e KHOMKa (0AHOMNO3MLINHNM
NepeMmKay) en. Mepexi,

l
o TyMbNEep (,EI,BOXI'IO3VILI,IVIHMM —
NepemMmnkay) esn. Mepexi; > 4
* nepemukad is 2y; w |
* r0/I0COBMIM NEPEMUKAY;
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Bridge

e BigokpeMntoe abCTpakLito Bif peani3adil, 3aBAAKN YOMY 3'9BNAETLCA
MOX/TMBICTb HE3aNeXHOo 3MIHIOBaTU Te U iHLe.

e Bigomumn Takox nig imeHem Handle/Body (onucyBay/Tino).

LLiannoyen A., Tpott k. LLlabnoHbl npoektupoBaHusa. — U “Bunbsimc”, 2002.

void CWindow:-DrawRect() L

{ : .
s DiswLing): CWindow . CWindowlmp
} imp->DrawLine() [0 *DrawText() *DevDrawText()
*DrawRect() *DevDrawLine()

I |
XWindowimp | | PMWindowlmp

[1Ba pi3HMX cepenoBuLLa:
: e e X Window System;
lconWindow TransientWindow || ¢ Presentation Manager (PM)
Big komnaHii IBM.

*DrawBorder() *DrawCloseBox()

void lconWindow::DrawBorder() AN

{ void TransientWindow:‘:DrawCIoseBox()
DrawRect(); {

DrawText(); DrawRect():

} } 3




Bridge

void CWindow::DrawRect() AN
{ A CWindow CWindowlmp
imp->DrawLine(); +imQ
imp>Drawline) oo *DrawText() o "| *DevDrawText()
) *DrawRect() *DevDrawlLine()
I
XWindowimp | | PMWindowlmp
lconWindow TransientWindow
*DrawBorder() ‘DrawCIoseon()
void IconWindow::DréwBorder() B _
{ void TransientWindow::DrawCloseBox() AN
DrawRect(); {
DrawText(); DrawRect();
} }




Bridge (GoF)

i R 1«?! e

Patterns



Bridge (data & object factory™, dofactory.com)

UML class

diagram

Client

|

Definition

Decouple an abstraction from its implementation so that the two
can vary independently.

1 2 3 4% &
Frequency of use: T medium

Abstraction | implementor

>

Implementor

+Operation()

JAN

~
N

>

+Operationimp()

JAN

implementor Operationimp()

[ReﬁnedAbstraction

JAN

[ConcretelmplementorA

[ConcretelmplementorB

+Operationimp()

+Operationimp()




Bridge. “MouynHaT 3 TUX WA6JI0HIB, WO CTBOPIOKOTb
KOHTeKCT ans iHwuunx” (K.AnekcaHgep).

AsTodirypm ‘j
Shape +theGraphicTooIi GraphicTools
Z; ®acag ao He 00
I rpagikn (Habip
Adapter Facade | npuMiTHBIE)
\F +theOOGraphicToolsEx
OOGraphicToolsEXx
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Facade (data & object factory™, dofactory.com)

UML class diagram

Facade

Definition

Provide a unified interface to a set of intefaces in a subsystem.

Facade defines a higher-level interface that makes the
subsystem easier to use.

1 2 3 4 &
Frequency of use: I high

Subsystem




Observer (Cnocrepiray)

Bu3Hayvae Mixk 06'ekTamMm BigHOLLEHHS TUNY OAWH (BMAaBeub) - A0 - 6aratbox
(nepeannaTHWKIB), TaK WO Npu 3MiHi CTaHy oaHoro ob'ekta (BnaaBus) BCi
nignerni (nepeannaTHUKN) OAEPXKYOTb MOBIAOM/IEHHSA N @aBTOMAaTU4YHO
OHOBJIIOKOTb AaHi.

BigoMun TakoxX nig imeHamu
Dependents (nianerni),
Publish-Subscribe (BuaaBseLb-

Subject (cyb'exT):
e Hagae iHTepdelnc Ang NpUEAHaHHS Ta BiA'€AHAHHS CriocTepiradis;
¢ Ma€ iHopMaLito Npo NPUEAHaHUX crnocTepiradis (ans ix
OMOBILLEHHS); 3a CY6'EKTOM MOXYTb “CTEXUTM ” CKiNbKM 3aBrogHO
crocTepiradvis.

Observer (cnocrepiray):
I'Iepeﬂ. NaTHAU K) . * Hapjae iHTepdeinc ana dikcauii 3miH (onepauis Update).
ConcreteSubject (KoHKpeTHUI cy6'ekT):
Subiect * MA€ CTaH, WO cTaHoBUTb iHTepec ans ConcreteObserver;
J Observer * Hagae iHTepdenc ang “untaHHa” Ta 3MiHK cTaHy (GetState,
+theObservers SetState)
:Attach(Observer) 1=* SUpdate() ConcreteObserver (KOHKpPETHWIA criocTepiray):
Detach(Observer) P ¥ « 36epirae nocmnaHHa Ha 06'ekT knacy ConcreteSubject;
‘Notify() Al e 36epira€e AaHi Npo CTaH, SKi NOBUHHI 6yTW y3roaXeHi i3 cTaHOM
L.»‘f T cyb'ekTa.
- ConcretSubject _ +theConcretSubject ConcretObserver
State ®0bsState
SGetState()
*SetState()

[ -

void ConcretObserver::Update()

ObsState=theConcretSubject->GetState(); T 49




Observer

Subject
+theObservers| Observer
3 x
Attach(Observer) 12"
*Detach(Observer) Update()
*Notify()

- ConcretSubject +theConcretSubject  ConcretObserver
State < ®0bsState
*GetState()

*SetState()

void ConcretObsewer::UF;date()
{

;

ObsState=theConcretSubject->GetState();
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Observer

Subj : Obs1 : Obs2 :
ConcretSubject ConcretObserver ConcretObserver
 Notify( ) L] §

< pdate
Update( ) f

=

GetState( )

< ;

d E Updatef )

: -

LL GetState( ) :

- :
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Observer

1 Notify( )
— =

A

Subj :
ConcretSubject

4-Update( )
3: GetState( }/1 \\
/ 5: Ge&(@( )

2: Update( )

Obs2 :

ConcretObserver

Obs1 :

ConcretObserver
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Observer (dat

la & object factory™, dofactory.com)

UML class diagram

Definition

Define a one-to-many dependency between objects so that when
one object changes state, all its dependents are notified and
updated automatically.

T A T o -
Frequency of use: I high

Subject
observer Observer
+Attach(in Observer)
+Detach(in Observer) +Update()
+Notify() i /\
JAN &
\ L.
foreach o in observers
o.Update()
ICom:reteSubject subject [ConcreteObserver
-subjectState observerStale
+GetState() +Update() '
i i
| |
observerState =

return subjectState ﬁ

subjecl. GelState()

N s




Observer (data & object factory™, dofactory.com)

using System;
using System.Collections;

abstract class Subject // "Subject"
{ // Fields
private ArrayList observers = new
ArrayList();
// Methods

public void Attach( Observer observer )
{ observers.Add( observer );
¥
public void Detach( Observer observer )
{ observers.Remove( observer );
¥
public void Notify()
{ foreach( Observer o in observers )
o.Update();
by
¥
class ConcreteSubject : Subject
{ // Fields
private string subjectState;
// Properties
public string SubjectState
{ get{ return subjectState; }
set{ subjectState = value; }
¥

}

abstract class Observer // "Observer"
{abstract public void Update();
by
class ConcreteObserver : Observer
{ private string name;
private string observerState;
private ConcreteSubject subject;

public ConcreteObserver( ConcreteSubject
subject, string name ) // Constructor

{ this.subject = subject;
this.name = name;
by
override public void Update()
{ observerState = subject.SubjectState;

Console.WriteLine( "Observer {0}'s
new state is {1}",

name, observerState );
by
public ConcreteSubject Subject
{ get{ return subject; }
set { subject = value; }
by
by

/// Client test
public class Client

{

public static void Main(
string[] args )

{

// Configure Observer
// structure

ConcreteSubject s =
new ConcreteSubject();

s.Attach(new
ConcreteObserver( s, "X" ) );

s.Attach( new
ConcreteObserver( s, "Y" ) );

s.Attach( new
ConcreteObserver( s, "Z2" ) );

// Change subject, notify
// observers

s.SubjectState = "ABC";

s.Notify();
by
by
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Borland Developer Studio 2006

] =
i

Pattern Tree: Pattern Properties:
|AllTrees Lj %: %& |
Patterns: B Misc
(=112 Bundled Pattemns (Delphi) Class Adaptee TAdaptee __.l
=iz GoF Class Adapter TAdapter
f;_] Behavioral Class Target TTarget

#-{Z] Creational
=l Structural

e

_j Bridge
¥ Composite
¥ Decorator
¥ Facade
~‘} Flyweight
¥ Proxy

Class Adaptee
Type Class name for Adaptee

Description | Erors |

Intent
Convert the interface of a class into another interface clients expect. Adapter lets classes work together that couldn't
otherwise because of incompatible interfaces.

|Participants |
Target defines the domain-specific interface that Client uses,

Adaptee defines an existing interface that needs adapting.

Adapter adapts the interface of Adgpitee to the Target interface.

oK Cancel
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